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TO THE RIGHT HONOURABL~: 

THOMAS, LORD ERSKINE, 

BARON ERSKINE OF RESTORMEL CASTLE, IN THE COUNTY OF CORNWALL. 

LORD HIGH CHANCELLOR OF GREAT BRITAIN, &e. 

MY LORD, 

THOUGH a Dedication is in general an exp1·essiou 

of gratitude from an Author to his Patron, or of friendship from one lit

erary character to another, yet I cannot but be of opinion, that there 

should be some accord between the character of the Work and that of 

the Patron to whom it is presented. 

In this point of view the world will see the propriety of a Work which 

professes to treat of the Sciences and the Arts in general, being inscribed 

to a nobl~man who unites in himself more various, as well as more 

splendid talents, more general knowledge, and more diversified taste, than 

any other public character of the present age; who, deservedly filling the 

chair of Bacon, possesses the same excursive and expanded genius; but 

whose public duties, being more onerous than they were in the time of 

that great man, alone preclude him from .gratifying and enlightening the 

Public by researches out of the line of his profession. 

If a private sentiment might be indulged on such an occasion, the 

Editor would add, that your Lordship's unremitted zeal for true Religion, 

and your tried and disinterested Patriotism, must for ever endear the 

name of ERSKINE to every friend of liberty, piety, and active virtue. 



iv DEDICATION. 

That your Lordship may long continue to serve your country, and pro
mote the best interests of humanity, in the arduous situation to which the 
Divine Providence has been pleased to call you, is the fervent prayer of, 

My Lord, 

Your Lordship's 

Ever faithful humble servant, 

G. GREGORY. 
''Vest Ham, Jan. 20, 1807. 



PREFACE. 

FROM the time of Chambers, Dictionaries of Arts and Sciences have been increasing in magnitude, without, 
it is to be feared, a proportionable iocl'ease of utility. The authors appear to ha,•e regarded it as a kind of sac· 
rilege to retrench, while they have equally thought it their duty to add every thing that came within their reach, 
Hence not only obsolete terms, 6ut obsolete sciences, as magic, alchyruy, and astrology, have been retained even 
in works of high character, and olherwise of clislinguished merit. Hence, that which was new even in the living 
sciences, ha·s been combined with what had been long since exploded: a practice calculated not only to confuse 
but to mislead. 

It was upon this view of the subject it occurred to the editor of this work, that in framing a new Dictionary, 
selection was a more urgent duty than accumulation; that perspicuity, not less than co1wenience, would be con
sulted by reducing the size; and that whatever is practica11y useful in science and in art might be compressed 
within a smaller compass than had been commonly imagined. However deficient he may have been in the execu
tion of his plan, he has the salisfaction to say, that in this idea he was not deceived or disappointed. 

A dictionary of this kind is intended for two purposes: first, as a book of reference, to lie on the table of a 
man of letters, for occasional consultation where recolleclion has failed, or where a subject occurs in reading or 

conversation which had not previously come within the course of his studies. The second is, to serve as an intro
ductory or elementary work for students, or for those who may not have leisure to bestow on the great works of 
science, or to travel through the many volumes which at this time almost every branch of knowledge includes. 

The first of these ends, ii is humbly presumed, will be sufficiently answered by the present publication. Most 
of the technical terms in science and the arts, are inserted wilh a proper definition or expb.nation, in the alphabet· 
ical order; or should there be a casual omission, the word will still be found under the head of the science to which 
it belongs, and probably in the index to the treatises at the end of each volume. To some sciences it was found 

necessary to atlach a glossary. The technical phrases, however, in anatomy, surgery, &c. are generally referred 
to those branches of science expressly treating of them, that nothing may appear, on casually opening the book, 
to offend the mo.st modest or delicate reader. Terms also which now constitute a part of common colloquial lan
guage, and which, therefore, every person must understand, have been omilted. 

With respect to the second object, no pains have been •pared in preparing those articles 1<hicb treat of tho 

respective sciences. In a work of this nature it cannot be expected that the whole should be original, nor could 
it in that case answer so well the ends for which it is designed. An Encyclopedia is in its nalnre a compilation; 
and its best commendation is, that it amasses together the best information from the best sources. Yet in this 

work there is much original composition; and such is the progress of science, that it contains scarcely any articles 
of importance which are to be found in any similar publication. 

Jn order also to facilitate as much as possible the study of the sciences, every attention, consistent with the 

nature of the work, has been paid to method; and the student will not be much at a loss to distingnish the order 

in which the sel'ernl parts of each science are to be read. Thus, under Natural History, he will find a synopsi;i 
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of the several branches, the classes and orders, and under these the names of the genera; under Zoology, again, 
he will nol only meet lhe classes and orders, but also nn immediate reference to the genera. Under Cbymisrry, 
he will find lhe outlines of the science, and references to the different branches, which are treated more at large 
in other parts of the work. Tl1us under Furnace and Laboratory, is included the whole of the apparalus; and 
he will then turn lo Air, and the simple substances as they sland enumerated there, or under the word Elemenls. 
Astronomy and Mineralogy, be witl see., have similar rcfereuces. Electricily, Hydl'ostatics, Hydraulics, Mag
netism, Mechanics, l\leteorology, Optics, Pneumatics, and the Medical Branches, are complete in themselves. 
Those articles which relale to the Aris are also complele. Those which treat of the different subjects of Trade 
and Commerce are also complete, and contain all the new informalion which could be obtained on those important 
topics. 

The Editor c<.1nnol conclude this address without frankly stating, H1at whatever arny be though I of the merits of 
the new Dictionuy of Arls and Sciences, Ibey are more to be aUribu!ed to lhe very able assistance with which be has 
been favoured from different quarters, than to his own exertions. He wishes he could make bis acknowledgments 
in terms equal to his sense of the obligation. To his industrious and truly able coadjulor, the Rev. Mr. Joyce, 
he is indebled for much general assistance, and for the exclusive superintendence of all the mathematical and as
tronomical arlicles. A similar acknowledgment is due to his friend aud neighbour, Luke Howard, Esq. particu. 
larly for his altenlion to all those articles connected with the almost new, and important science, Meleorology. 

The public will estimate better than be can point out the exlent of his and their obligations lo Mr. Grellier, of 
the Royal Exchange Assurance Office, when be mentions, that all lhe 3rticles relative to Trade, Commerce, 
Political Economy, Finance, and Revenue, were drawn up by that gen Ile man. 

The Medical and Physiological articles \Vere 1Vritten by Dr. U wins, of Somers Town; Husbandry and Sm-. 
yeying by Mr. Crocker, of Froome; Rheloric by Dr. Thomson, well known as the Continualor of Watson's 
History; Architecture by Mr. Henderson, the plates by Mr. Moore; Exchanges by Mr, P. Hamsbrow; Farriery 
by Mr. Lawrence; and Anatomy by Mr. A. Walker. 

Those articles whicl1 are connccled wilh History and Anfiqnities, have been furnished by a dislinguished 
scholar, as will be easily pel'ceived; those relalive to the Fine Arts, by a gentleman well known in the literary 
world; Poetry by a lady, who, like Vida, bas assel'ted her litle to the character of a crilic, by having excelled in 
the art itself; the Military articles are the produclion of a literary gentleman who was educated in that profession; 
and some of the principal Law articles are by a member of one of !he inns of court. Besides these, the editor has 
been favoured with single communications from Dr. 1.\larnr, Mr. M. Smart, and several correspondents who desire 
their names to be concealed. 
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ABA ABA 

A, the firat letter of the alphabet, is used, on many oc- wind flat against the mast. They may be brought aback 
casions, as a mark, or abbreviation. Thus, in the cal en- by a sudden change of the wind, or an alteration in the 
~ar, it is the first of the dominical letters: among logicians, ship's course. 
it denotes an universal affirmative proposition; as a nu- ABACOT, the name of the ancient coronet, or cap of 
meral, A signified one among the Greeks ; but among the slate, worn by the English kings, the upper part of which 
Romana it denoled 500, and with a dash over it, thus, A, was made up in the form ofa double crown. 
6000. 'I'he Romans also used it on public occasions for ABACTORS, drivers away and stealero of cattle in 
m1tiqum·e, to antiquate or reject a proposed law; as did he1ds, or great numb~rs. In Spain this clime is very 
the Judges of the same people for absolvo, J absolve or common, and t~e punishment severe. 
acquit; whence it had the name of litera saltital"is. A ABA.CUS, rn architecture, 1he uppermost member of 
jg frequently also met with, denoting Aulus, Augttsi'us, •the capital of a column. In the Tuscan, Doric, and Ionic 
Age,., Aiunt, &c. A.A. stands for A11gusti; A.A.A. for orders, ~he abaci:s is flat and square; but in the richer 
aunmr, argcnhnn mes; and, among chymists, for amal- orders, 11s four sides, or faces, are arched inward, with 
gama. A.~ .. is used for an:no mundi, artitnn magi sf er, some ornament,,as a rose or ether flower, in the middle of 
or ante mendm n; A.A.U.C. for amw ab 1trbe condUa; each arch~ and Its four corners cut off. 
A. B. for alitt bona, or arlimn baccalaureus; A.C. for Accord mg to Vitru\'ius, the abacus was originally in
acta cattsa, alius civis, or ante Chrislurn; and A.D. for fended to represent a square flat tile, laid over an urn or 
amw domini. On ancient medals, A. stands for Argus, a basket. The invention is ascribed to Callimachus; 
and sometimes for Athens; but on French coins ofmo<lern who observed a small basket covered with a tile, over the 
date, it is the mark of the mint of Paris A a-or lla root of an acanthus plant which grew on the grave of a 
among physicians, denotes ana, or an :qual 'we,ight 0 ; young_ lady; t_be plant .shoo.ting up encompassed the bas
quantily of se.-eral ingredients. The Jetter A is also uaed ket, till, meetmg. the t1le, 1! lnrne<l back in the form of 
by merchants, to signify accepted. scr~lls. Th.e philosopher to?k the hi.nt, and executed a 
AA~1, a measure of capacity u•ed by the Dutch, oth- capital on this plan, represenhng the t1Je by the abacus, 

crwise called 1\aam; it contains 128 mingles, or 288 En- the leaves of the acant~us by the volutes, and the basket 
glish pints. by the bo<l.r of the capital. See ARCHITECTURE. 

AA VORA, a fruit or a kind of palm tree, found in the Sca~ozzt also uses abacus for a concave moulding in 
"\Vest Indies and in Africa. It is of the size of a hen's the capital of tlie Tuscan pedestal. 
egg, and is incJudeJ with others in a large shell. Jn the . AB.Acus, or AnAcr s.cus, in the ancient architecture, 
middle of the frnil there is a hard nut, which contains a likewise denote~ certain compartments in mosaic pave• 

;~~~e. almond, very astringent, and used in cases of diar- me~t=~~:~, ~~~o'.~~et.he ancient mathematieians, was a table 

AB, in the Hebrew chronology, the eleventh monlh of strewed over with dust, or sand, on which they drew their 
1J1 e ci\1 il, and the fifth of the ecclesiastical year; it com- figures or sche~es. . . . 
p rc hen<led part of July and August, and contained thirty .AnAc~s, an mstrument for fac1l1ta t1ng the operations of 
tlays. anthmetic, by means of counters . ]fs form is various. 

:.\ BAC .\TU AJA. See ZEos. but tI:at chi~Hy used in Europe, is made by dra wing par'. 
ABAC J,, a .sea term, which signifies the situation of allel Imes, d1Stant from _each other at least twice the d iam

the <ails 111 a ship, when the surfaces are driven by th e •!er. of a counter ; wh1<:h placed 011 the lowermost line, 
,.o, . 1. 2 Rtgmfies l ; on fb e second, 10; on the third, 100 ; on 1be 
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fourtb, I 000 ; and so on. Again, a counter, placed in the 
spaces between tbe lines, signifies only the half of what it 
would do on the next superior line. According to this no
tation, the same number, 1806 for example, may be repre .. 
sented by different dispositions of counters. See A and 
B, in Plate IX. fig. I. 

AnAcus pylhago1·icus, a multiplication table, or a table 
of numbers 1·eady cast up, to facilitate operations in 
arithmetic. 

ABACUS logistiws, is also a kind of multiplication table, 
in form of a right angled triangle; each side contains the 
Dumbers from 1 to 60, and its area the product of each 
two opposite numbers. 

ABAFT, in sea language, a term applied to any thing 
situated toward the stern of a vessel : t.lius, a thing is said 
to be abaft the foremast, or mainmast, when placed be
tween the foremast, or mainmast, and the stern. 

AnAFT the beam, denotes the relative situation of any 
object with the ship, when it is placed in that part of the 
horizon which is conlained between a line at right angles 
with tbe keel, and that point of the compass which i; di
rectly opposite to the ship's course, 

ABAGI, a eilver coin, current in Georgia, worth about 
)8 pence. 

ABARC • .\, a kind of shoe, made of raw hides, formerly 
worn by the peasants of Spain. Some mention another 
kind of abarca, made of- wood, like the French sabots. 

ABAS, a Persian weight, used in weighing peads. It 
is one eighth less than the European carat. 

ABASED, abaisse, in heraldry, is said of the wings 
of eagles, &c. when the tip inclines downward to the 
point of the shield ; 01· when the wings are shut; the nat
ural way of hearing them being spread. A chevl'Ond, 
pale, bend, &c. are also said to be abased, when their points 
t<rminate in or below the centre of the shield. Lastly, an 
abased ordinary, is one placed below its due situation. 

ABASSI, or AHAss1s, a silver coin, current ia Persia, 
worth from 16 to 18 pence English. It derives its name 
trom Shah Abbas JI, under whom it was first struck. 

ABATE, in the manege. A horse is said to abate or 
take down his cnrvets, when he puts both his hind legs to 
the ground at once, and obser\·es the same exactness in 
all tbe times. 

AalTE, in Jaw, signifies to overthrow, demolish, or de
•troy. It is likewi•e used to denote the act of him who 
ateps into an estate, ''oid by the death of the last possess-
6r, before the heir can enter, and by this means keeps 
him out. 

ABATELEMENT, is used for a prohibition of trade to 
all French merchants in the ports of the Levant, who will 
not stand to their bargains, or refuse to pay their debts. 

The abatelement is a sentence of the French consul, and 
must be taken off before they can sue any person for the 
payment of their debts . 

.ABATEMENT, in law, signifies the rejecting a suit, 
en account of some fault either in the matter, or proceed· 
ing. Hence, plea in abatement is some exception alleged, 
and proved, against the plaintiff's writ, declaration, &c. 
and praying that the plaint may abate or cease; which 
being granted, all writs in the process must begin de nova. 

ABATEMENT is also an irregular entry upon houses or 
Janda, and io this sense, is almost syoonymou• with iPtru-
1ion. 

ABB 

ABATEMENT, in heraldry, a mark which is attached to 
a coat of arms, in order to lessen its true dignity, and point 
out some imperfection or stain in the character of the per~ 
son who bears it. Abatements are either made by rever
sion or diminution; the whole escutcheon being turned up ... 
side down, or another inverted one acldeU, in the former 
case; and as to diminutions, they are either a delf, a 
point, a point dexter, a point cbampain, a plain point, a 
goar sinister, or two gussets. 

AeATEl\IENT, in commerce, is a discretionary allowance 
for damage of goods sold, for a defect of weight or measure, 
on account of bad markets, &c. 

Abcilement in the customs, is an allowance made on the 
duty of damaged goods, upon the judgment of two mer
chants upon oath, and ascertained by a certificate from 
the surveyor and landing waiter. 

ABAT1s, in a military sense, is formed by cutting down 
many entire trees, the branches of which are turned 
toward the enemy, and designed to guard entrench
ments, to cover the passage of a ri\'er, to block up roads, 
&c. 

ABATOR, in law, one who enters into a house or lands, 
void by the death of the last possessor, before the true 
heir; and thereby keeps him out till he brings the writ 
intrusione. 

ABB, in our old writers, is used for the yarn of a wea\"'
er's warp; and hence the wool of which it was made, had 
the name of abb wool. 

ABBA, a Syriac term literally signifying father, and 
used as a title of respect and honom'. Slaves were not 
allowed the use of this term, which explains the meaning 
of St. Paul, Rom. ,-iii . 15. The Jews assumed the name as 
a title of dignity; and in many of the eastern churches 
it is the title which the people give to their bishops. But 
the bishops themselves bestow it particularly on the pa
triarch of Alexandria. 

ABBE', the denomination of a class of persons io France, 
who have not obtained any fixed settlement in the churches, 
but are expectants of one that may happen to become 
ncant. Their dress is that of an academic, rather than 
of an ecclesiastic. 1 

ABBESS, the superior of a convent of nuns. The 
abbess enjoys the same privileges, an<l has the same au~ 
1hority over her nuns, that the abbots have over their 
monks; spiritual functions only excepted, of which the 
sex renders her incapable. 

ABBEY, the name of such religious houses as are gov
erned by a superior, under the title of abbot or abbess. 
Abbeys differ in nothing from priories, except that the 

lat~~:r:bg~;;~·n~~ Un:i1:~;;:· ~sYi,ae~r0~~~s~~~~ion under 
king Henry VIII. became lay fees: no less than 190 
were then dissolved, of between 200!. and 35,000!. yearly 
revenue, w.hich at a medium amounted to 2,853,000!. per 
annttm; an immense sum in those days . 
. The abbey lands before this dissolution were chiefly 

11the free; and these exemptmns were coulinued to the 
lay possessors by the act 31 Hen. VIIJ. c. 13. 

ABBOT, the superior, or go''ernor of a monastery of 
monks erected into an abbey or prelacy. 

The ah bots of the primitive monasterie•, from the pov
erty they professed, and commonly practised, had no other 
claim to superiority or re•pect than what arose from the 
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sanctify of their Jives; ·but afterward, affecting not only 
pre-eminence over each other, but even to be independ
ent of the bishop, there arose new species and clistinc
tions of aBbots into mitred and not m1trell, croziered and 
not croziered, and recumenical abbots. 

AnsoTs, l11itred, were those who were privileged to 
wear a mitre, and besides enjoyed the full episcopal ju-
1·isdiction of their several precincts. Among us, these 
were called abbots sovereign, or abbots general, and were 
lords of parliament : they were twenty-seven in number, 
besides two mitred priors. The unmitred abbots contin
ued subject lo their diocesan bishop. 

Aneo-rs, Croziered, were those entitled to carry a cro
zier, or pastoral staff. 

AnnoT, Oecumenical, the same with universal, was a 
title assumed among the Greeks, in imitation of the pa
triarch of Constantinople: nor have those of the Latin 
church been backward in this respect; some having call
ed themselves abbcis abbat1lm, or the abbot of abbots; 
and others assumed the title of cardinal abbot. 

Abbots, however, are chiefly distinguished, at present, 
into regular and commendatory; the former being real 
monks or religious, and the latter only seculars or Iaym~n. 
These last, notwithstanding that the term commendant 
seems to signify the contrary, have the perpetual enjoy
ment of the fruits of their abbeys. Anciently the cere
mony of creating an abbot consisted in clothing him with 
the habit called cuctclla, or cowl; putting the pastoral 
staff into his hand, and the shoes calledpedales, on his feet; 
but at present, it is only a simple benediction, improperly 
ca11ed, by some, consecration. 

AnnoT is also a title given to others besides the snpe
riors of monasteries: thus bishops, whose sees were for
merly abbeys, are called abbots; as are the superiors of 
some congregations of regular canons, particularly that of 
St. Genevieve at Paris, and among the Gen~ese the chief 
magistrate of their republic formerly bore the title of abbot 
of the people. It was likewise usual, about the time of 
Charlemagne, for several lords to assume the title of 
count a.IJbots, abba comites; and that for no other reason, 
but because the superintendency of certain abbeys was 
committed to them. 

ABBREV IA TE of a<ljudication, in Scotch law, is an 
abstract or abl'idgment of a decree which is recorded in a 
register kept for that purpo•e. 

ABBREV.I,\TION, is a contraction of a word or pas· 
sage, made by d!'opping some letters, or by substituting 
marks or characters in their place. Abbreviations are 
employed in language three ways; in terms, in sorts of 
words, and in construction. Lawyers, physicians, chym· 
ists; &c. use many abbreviations. 

AnBREVL4.TION of fractions, is the reduction of them 
24 8 2 9abx 3ax. 

to lower terms thus, - = - = -, and - = -· 
3G 12 3 3bc c 

ABBREVIATORS, a college of 72 persons in the 
chancery of Rome, whose business, according to Cham· 
pini, is lo draw up the pope's briefs, and reduce the pe
tilions granted by him into proper form. 

'l'he abbre\•iators are dh-ided into two parts, or ranks; 
!lie one called aLbrevfoto1·es de va.rco inajore, who are 
two I ,·e in number, and all prelates; the other abbrevfoto

'2 * 

,\.BC 

res de pano niinore, called also exarninatorts, '\\Lo ma~· 
be all laymen. 

ABBREUVOIR, in ma•onry, cerfaio indenlur~• 
made with a hammer, in the joints and bed! of stones, m 
order that the mortar, being received into these, may bind 
them the more firmly together. 

ABCEDARY, ABCEDA.RIAl<, or ABECEDARU.N, an 
epithet given to cornposilions, the parts of which are dia
posed in the order of the letters of the alphabet: thua, we 
say abcedarian psalms, lamentations, hymns. 

These ue met with chiefly among Hebrew writers, and 
as they have hut 22 letters 'in !lieir alphabef, poem• of 
this kind consist of22 lines, or systems of lines or periods. 
and every line or period begins with each Jetter in its order, 
The cxixth Psalm is a very remarkable instance of this 
kind. Psalms cxi. cxii. and Lam. iii. are perfectly alpha
betical, in which every line is marked by its initial letter. 
There are others, as P1;alms xxv. xx.xiv. xx.xvii. cxlv. 
&c. in which the stanza only is distinguished. This wa& 
a coatrivanceprobab]y intended to as1ist the memory, and 
was employed in subjects of common use, as maxims of 
morality and forms of devotion. 

ABDALS, in the Asiatic customs, a kind of furious en
thusiasts, whose madness impeJs them frequen11y to run 
about the streets and kill all they meet of a different re
ligion from what they profess: this our sailors call run .. 
ning a m'uck, from the name of the instrument, a sort of 
ponial'd. 

ABDEST, among Mahometans, a kind of washing or 
lotion practised both by Turks and Persians, before 
prayer, entering the mosque, or reading the alcoran. 

ABDICATION, the act of a magistrate, who relin· 
quishes or divests himself of an office. It differs from res
ignation, as fhis last is done in favour of some other per
son; whereas abdication is done without any such view. 
In this sense, Dioc]esian is said to have abdicated the 
crown; but Philip IV. of Spain resigned it. The parlia
ment of England voted that James II. having endea\'oured 
to subvert the constitution of the kingdom, had abdicated 
the government, and that the throne was thereby vacant. 

ABDICATION is also used by civilians, for a father's 
discarding his son. This, called likewise afam1ilia alien
atio, was different from exheredation, or disinheriting, 
as being done in the father's life time; whereas exhereH 
dation never took place fill his death : so that an abdicated 
son was actually disinherited, but not vice versa. 

Ann1c.!.T10N, among fhe Romans, was also used for a 
citizen's renouncing his liberty, and voluntarily becom. 
ing a slave. 

ABDOMEN, !lie lower part of the trunk of the body 
reaching from the thorax to the bottom of the pelvis. 
See ANATOMY. 

For <liseases and wounds of the abdomen. See MEDI
CINE and SURGERY. 

• ABDUCTION, in logic, a form of reasoning called by 
the Greeks apagogue; by which from a certain or un
deniable propositio?, we.infer the truth.o.f something sup· 
posed to be contamed 1n that propoS11ion: thus in this 
syllogism: 

Whatever God has revealed is certainly true : 
Now, God has revealed a future retribution; 
Therefore a future retribution is certainly true. 
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In arguments of this kind, it is always necessary to 
prove the minor proposition to be contained in the major, or 
uudeniable one, otherwise, the reasoning loses all its force. 

ABDUCTION, in surgery, a kind of fracture, wherein 
the bone being entirely broken near a joint, the t1vo stumps 
recede con,iderably from each other. See SuRGERT. 

ABDUCTION, in Jaw, is the act of carrying off a 
woman, and marrying her against her will. (a) 

ABDUCTOR, or ABDUCENT, in anatomy, a name 
given to several muscles on account of their serving to 
withdraw, open, or pull back t6e parts to which they are 
fixed. See AN uo•n. 

ABEL TREE. See PoPuLUs. 
ABELON IANS, a sect of-heretics, called also obelians 

and a,beloites, whose distinguishing doctrine was to marry, 
and yet lirn in professed abstinence; a tenet which, ac~ 
cording to some authors, they founded on that text, J Cor. 
"ii. 29. Let them that have wives be as though the_y lwd 
none. To perpetuate the sect, they allowed each man 
and woman to adopt a boy and girl, who were to be their 
heirs, and who were to marry under the same obligation of 
continence. 

ABERRATION, in astronomy, an apparent motion of 
the celestial bodies, occasioned by the progressive motion 
of light, and the earth's annual advance in her orbit. 

This effect may be explained by tbe motion of a line 
parallel to itself, in a \\'ay similar to the explanation of the 
composition and resolution of forces in mechanics. Let the 
proportion of the velocity of a ray of light, to that of the 
earth in her orbit, be as BC (see Plate XIV. figure 2.) to 
the line AC; then, by the composition of these two mo
tions, the ray will seem to describe BA or DC, instead of 
its real conrse BC, and will appear in the direction AB, 
instead of its true direction CB. Therefore if AB rep
resent a tube, carried with a parallel motion by an observer 
along the line AC, in the time that a particle of light would 
move over the space BC, the different places of the tube 
being AB, ab, cd, CD; and when the eye, or end of the 
tube, is at A, let a particle of light be supposed to enter 
at B; then when the tube is at ab, the particle will be at 
e, in the axis of the tube; and when the tube is at cd, 
the particle of light will be at f; and when the tube has 
arrh'ed at CD, the pai·ticle will be at C, and will appear 
to come in the direction DC of the tube, instead of the 
true direction BC. 'rhus one particle succeeding anol h
er, forms a continued stream of light in the apparent di-
1·ection DC. So that the apparent angle made by the 
ray of light with the line AE, is the angle DCE, instead 
of the true angle BCE; and the difference BCD, or ABC, 
is the quantity of the aberralio1'. 

We are indebted for this great discovery to the late 
Dr. Bradley, astronomer roya!, who was led to it by the 
result of observations made with a view of determining the 
annual parallax of tl1e fixed stars, or that which arises 
from the motion of the earth in its annual orbit about the 
1un. See P .ARALLAX. 

ABERRATION of the planets, is eqn.al to the ~eocentric 
motion of the planet, or the space it appears to move as 
seen from the earth, during the time that the li<ht em
ploys in passing from the planet to the earth. Thus in 
the sun, the aberration in longitude is constantly 20"; that 
being the space moved by the sun, or, which is the same 
thing, by the earth, in eight minutes and senn seconds, 
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which is the time that light takes in passing from tl1e sun 
to the earth. Hence the aberration of the other planets 
is found: for knowing the distance of the sun from the 
earth, it will be by common proportion, as the distance 
of the earth from the sun is to the distance of lbe planet, 
so is 8' 1", to the time of light's passing from the planet to 
the earth; then cornpuling the planet's geocentric motion 
in tJ1is time, that will be the aberration of the planet, whether 
it be in longitude, latilude, right ascension, or declination. 

The aberration will be greatest in the 1ongilude, and 
very small io latitu<le, because the planets cle' iate very 
little from the plane of the ecliptic; so that the aberration 
in the latitude of the planets may be neglected as insen
sible, the greatest in Mercury being only 4" ·h and much 
Jess in the other planets. The aberrafion in declination 
and right ascension, depend on the silualion of the planet in 
the zodiac. The aberration in longitude, being equal to 
the geocentric motion, will be more or less, according as 
that motion may be. It will be least when the planet is 
stationary; and greatest in the superior planets, when they 
are in opposition; but in the inferior planets the aberra~ 
t ion is greatest at the time of their superior conjunction. 
The maxima of aberration for the several planets, when 
their distance from the sun is least, are as follow: 

Saturn · - - - 271 0 
Jupiter 29 8 
Mars 37 8 
Venus 43 2 
Mercury 59 0 
Tl1e Moon 0 40 

Between lhese numbers and nothing, the aberrations of 
the planels in longitude vary according to their situations. 
But that of the sun is always 20": the sun may, however, 
alter his declination by a quanlity which varies from 0 to 
nearly a'', being the greatest about the equinoxes, and 
·rnnishing in lhe solstices. 

AnERRA'rJON, in optics, a de\.·iation of the rays of light, 
whereby they are prevented from meeting in the same 
point. 

Aberrations are of two kinds ; one arising from the fig
ure of the reflecting body, the other from the different 
refrangibility of the rays themselves: this last is called the 
Newtonian aberration, from the name of the <liscoverer. 

With regard to the former species of aberration, 01· 
that arising from the figure, we may observe, that if rays 
issue from a point al a given distance, then tl1ey will be re
flected into the other focus of an ellipse, when the lumi
nous point is in one focus; or direclly frorn the other 
focus of an hyperbola, and will be variously dispersed by 
all other figures. If the luminous point is infinitely dis
fant, or the incident rays parallel, then they will be re
flected by a parabola into its focus. These figures being 
difficult to form, curved spccula are commonly made 
spherical; the figure of which is generated by the revolu
tion of a circular arc, whirh produces an aberration of all 
rays, whether they are parallel or not : and therefore it has 
no accurale geometrical focus, which is common to all rays. 

AnERRATION,.. crmvn of, is a luminous cil'cle about the 
real disk of the sun, and depending on the aberration of the 
solar rays, by which hh~ apparent diameter is enlarged. 

ABETTOR, or AeeETTOR, the person who promote• 
a crime or procures it to be committed: thu!, an abettor 
of murder is one who commands or counsels another to 
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co01mit it.. An ahettor, according as he-is present or ab· ABLUTION, among chymists and apOthccadc!:, j., llllie t.l 
sent, at the time of committing the fact, is punishable as for washing away the superabundant salts or any Uody ; 
a principal or accessory. an operation otherwise called edulcoration. 

An abeltor is the same with o"ne who is deemed art and ABOLITION, in Jaw, denotes the repealing of any 
7rnrt by the law of Scotland. law or statute, or prohibiting some cus tom, ceremony, 

ABEYANCE, AnEJANCE, or AeeAYANCE, in law, &c. sometimes also it signifies 1ea,·e granted by the king, 
the expeclancy of an estate or possession: thus, when a or a judge, to a criminal accuser to forbear any further 
parson dies, the fee of the glebe belonging to his church is prosecution. 
said to be in abeyance during I he time the parsonage is void. ABOLITION, is a1so used by ancient civilians and law· 

It is a fix:cd principle of law, that the fee simple of all yers, for desisting from, or annulling, a legal pro.:secution; 
lands is in somebody, or else in abeyance. for remitting the punishment of a crime; and for cancell~ 

ABHORRERS, a name given to a party in England ing or discharging a public debt. 
about the 1680, in opposition to those who petitioned for ABOLLA, a military garment, worn by the Greek and 
a redress of grie\•ances. . Roman soldiers: it was lined, or doubled, for warmth. 

ABIB, the first month of the ecclesiastical year among ABOMASUS, ABoMAsuni, or ABoMASrns, in com-
the Heb1·ews. It was afterward called Nisan, and an- parative anatomy, names used for the fourth stomach of 
swered to our March. ruminating beasts, or such as chew the cud. These haYe 

ABIGEAT,abigeutus, the crime of stealing or driving four stomachs, the first of which is called vmter; the sec
off cat tie in drO\'es, otherwise called abactus. It was ood, reticulum; the third, omasus; and the fourth, abo· 
more severely punished than simple theft, viz. by con- masus. It is in the abomasus of calves and Iambs that 
demnalion to the mines, banishment, or even deatl1. the runnet is found, used for curdling milk. 

ABILITY, in a law •ense, is the power of doing cer- ABORTION, an untimely or premature birth of a fret us, 
tain actions, principally with regard to the acquisition or otherwise called a miscarriage; if this happens before the 
transfer of property. Every person is supposed to have second month of pregnancy, it is called a false conception. 
this power, who is_ not disabled by any specific law. Abortion, which is always a dangerous, and but loo oft· 

ABJURATION, in Ian•, is used for renouncing, dis- en a fatal accident, may be owing to ·a multiplicity of 
claiming and denying the Pretender to have any manner causes; but the most frequent ones are immoderate fluxes 
of rigbt to the fbrol'1e of these kingdoms; and that upon of any kind, violent passions of the mind, stimulating med .. 
oath, which is required to be taken upon diver~ occasions icines, strong purges or vomits, sudden commolions of the 
under certain pains and penal_ties by many statutes, par- body, as running, leaping, falls, blows, &c .. to which we 
1icularly l W. and M. 13. W. III. I Anne. I Geo. I. may add a too frequent use of ,·enery, copious bleed-

ABJORATION, in om· ancient customs, \l'as an oath taken ing in the foot, a debility or laxity of the womb, and a 
by a person guilly of felony, and who had fled to a place plethoric habit of body: I his last is oflen the cause of 
of sanctuary, to leave the world for ever. This is much abortion in young women, pregnant of their first child. 
the same with what in Scotland is called signing an act In order therefore to pre,·ent abortion, tl1e above causes 
of banishment. must be carefully guarded against. It is likewise condu. 

ABLATIVE, in Latin grammar, the name of the sixth cive to the same end, to bleed at proper times; as also 
case, which is peculiar to that language. The ablative is to use strengthening a11d atlemperating: medicines. It 
opposed to the dati\'e; the latter expressing the action of ought however to be carefully attended t"O, not to give any 
g:iYing, and the former that of taking away; thus, ablatum, thing restringent eilber inlernally or exlernally, when 
esl d me, it was taken from me.. It is sometimes called the abortion is become nnarnidable. The signs of an <ip .. 
the comparative case, as being much used in comparing proaching or threatened abortion are, a sudden flaccidity 
things together: thus, dulcior melle, sweete1· than honey. of the breasts, a constriclion or subsiding or the belly, a 

ABLATIVE absolute, among Lalin grammarians, is so pain in the head and eyes, grinding pains iu the stomach, 
called, because governe<l by no olher word. coldness of the extremifies, fain lings, shh·eriugs, &c. 

ABLECTJ, in Roman antiquity, a select body of sold- As to the immediate forerunners of an abortion, they are 
iers, chosen from amen~ those called extraordinm·ii. these: ' ' iolent pains in fhe loins and Rips, a dilalion of the 

ABLEGMIN A, in Roman antiquity, choice parts of orifice of the womb, the formation or waters, an eruption of 
the entrails of viclims. The ablegmina were sprinkled the same, a discharge of pure blood, or blood mixed with 
irith flour, and burnt on lbe altar; the pdests pouring the walers. "\Vhen 1hese symptoms appear, immediate 
some wine on them. cleli"·ery becomes absolutely necessary, without waiting 

ABLUENTS, diluting· medicines, or such as dissolrn fur strong pains, which seldom return after the flooding is 
and carry off acl'imonious and stimulating matter, in any grown so excessive. This is perforn1ed in the same manner 
part of the body, especially the stomach and intestines. as for a timely birth. See l\11ow1FERV. 

:ABLUTION, in a religious sense, a ceremony in use ABOU-HANNES, or Father John, the name of a 
among the ancients, and still practised by the Mahome. bird found in Ethiop ia, arnl supposed to he the Ibis, which 
tans; it consisted in washing the body, which was always the Egyptians formerly held in high Hneration, but wh!ch 
done before sarrificing, or even entering their temples. no lone;er exists in that country. (u) 
Thie custom was probably derived from the Jews. AI30U'f, in sea language, the situation of a ship im-

AnLUTlON, in the church of Rome, a small quantity of mediately after she has changed her course. Abo11t ship, 
wine and water, which the communicants formerly took is the order to the ship's crew for tacking. 
to wash down, and promote the digestion of, the host. ABOUT, in military language, expresses the movement 
They aloo use this term for the water with which the priest by w_hich a body_ of troops changes its front, by facingac-
wasbee his bands after consecrating -th_e_h_os_t. _____ co_r_d•_ng_ t_o_an...;.y_g_••_en_ wo_r_d _of_c_om_m_a_n~d·------
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.ABRA, a silvei' coin in Poland, nearly equivalent fo 
the English shilling. The abra is current through all the 
dominions of the grand seignior, where it passes for a fourth 
part of the Dutch dollar, called assani in the Levant. 

ABRAIIAMlANS, or AnRAHAMITES, in church 
history, heretics who renewed the doctrines of the Pau
licians; a sect, who, to the principles of the Manichees, 
added an abhorrence of tha cross, which they are said to 
have employed iu the most servile offices. The term is 
also used for another sect, who suffered death for the 
worship of images. 

ABRA UM, a name by which some call adamic earth, 
a kind of clay used by cabinet makers to give a red colour 
to new mahogany. It is found in the Isle of Wight, also 
in some parts of Germany and Italy. 

ABRAXAS, a word denoting a power which presides 
over 365 others, the number of days in a year. It is 
thought to be made up of the Greek numerals A, I ; (3, 
P, 100; A, I; ;z, 60; A, I; :E, 200: which added to
gether make the number of 365. 

AnRAXAs, a mystical term expressing the supreme 
God, under whom the Basilidians supposed 365 dependent 
deities. 

It was the principle of the Gnostic hierarchy, whence 
sprang their multitude ofreons. From abraxas proceeded 
the primogenial mind; from the primogenial wind, the 
logos, or word ; from the logos, the phronesis, or pru
dence ; from phronesis, sopbia and dynamis, or wisdom 
and strength; from these two proceeded principalities, 

~~::~$3sa;,dwab!~~;e f~~;p~~:~e t~tt:~=~~=l~~!~rt~;n~~f 
so many celestial orbs committed to their care. 

ABRAXAs, among antiquaries, an antique gem or stone, 
with the word abraxas engraven on It. There are many 
kinds of them, of various figures and sizes, mostly as old 
as the third century. They were used as amulets, and 
wel'e suppoi!ed to ha ye great efficacy in driving away flies. 

ABREAST, a sea tel'm, expressing the situation of 
two or more ships, that lie in a parallel direction. When 
the line of battle at sea is formed abreast, the whole squad
ron advances uniformly, the ships being equally distant 
from and parallel to each other. 

ABRIDGING, in algebra, is the reducing a compound 
equation to a more simple form. 

This is done to save room, or to simplify the expL·ession. 
ab 

Thus the equation x• + a-:+b X x --; = O, by put-

ab 
ling p =a+ band 'l =-;•becomes x' + px-q = 0. 

ABRIDGMENT, signifies much the same with au 
epitome, or abstract of a large work. 

The perfection of an abridgment consists in taking only 
what is material and substantial, and rejecting all super
fluities, whether of sentiment or style. It is very seldom, 
howeHr, that a good work will bear this retrencLment; 
and above all, the practice of teaching by abridgment is 
1·eprehensible. It is a practice which has unfortunately 
been too common in schools; and is calculated to make 
smatterers, and not scholars. Abridged history, for in· 
stance, can only gh·e a dull chronology of e\'ents, without 
the manners, sentiment•, choracters, the knowledge of 
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human nature in short, which well written history is in· 
tended to convey; and abridged geography supplies only 
a" knowledge of the latitude and longitude, or at most of 
the relative situations of places, with a few charge• upon 
the memory, the least improving parts of the study. The 
climate, soil, the productions, the manners of the counlry, 
its commerce and political relations, are only 1o be learn· 
ed from larger works. But the worst effect is, that when 
the pupil has committed a few barren facts to memory, he 
concludes himself master of the science; even his curiosity 
is blunted, and his desire of acquiring knowledge anticipat
ed; and the great probability is, tbat he never afterward is 
sanguine enough to open a work of real information on the 
subject. 

AnRIDOMENT, in law, is the shortening a count or dec
laration : thus, in assize, a man is said to abridge )1is 
plaint, and a woman her demand in action of dower, if 
any land is put therein, which is not in the tenure of t!ie 
defendant; for on a plea of non-tenure, in abatement of the 
writ, the plaintiff may leave out those lands, and pray that 
the tenant may answer fo the remainder. The reason is, 
that these writs run in general, and therefore shall be good 
for the rest. Cowel. 

ABROMA, in botany, a genus of the polyrtdelJlhia do
decandria class and order. '!,he corolla consis1s of five 
petals larger than the calyK: and the essential character 
is, pistils 5; caps.,ze five celled one valved, gaping at top; 
seeds snbo>ate, incompletely arilled. 

We know of only two species : the one abrnma angus
ta, a native of New South Wales, and the Philippine isles; 
the other of the East Indies, 'l'he former is a tree bear
ing a purple flower, the other unly a shrub in ifs native 
climate. With us, the abroma angusta is treated as a 
stove plan!, and may be propagated by cuttings; the 
abroma Wheleri is not known in Europe. 

ABRUS, in botany and the materia medica, a genus 
of plants of the class and order diadelphia decandl'ia, 
called vulgarly the wild liquorice. The eosential char
acter is, the calyx obscurely four lobed, the upper lobe 
broadest. Filaments nine, united in a sheath at bot
tom, gaping at the back. Stigma blunt, seeds subglo
bose. 

We know of but one species of this elegant plant, which 
grows wild in both Indies, Guinea and Egypt ; and pro
duces those beautiful red seeds resembling beads with a 
blackspot or eye at the end annexed to the pod, which have 
been so much admired. They liave been worn in m:my 
countries as ornaments. They are eaten in Egypt, but 
are the most unwholesome and indigestible of the pulse 
tribe; one variety produces white, and anotlrnr yellow 
seeds, but otherwise they are not essentially different. 
Tbe abrus is with us a stove plant, raised from see<ls sown 
in light earth, and plunged in a hot bed. It sometimes 
ripens seed in England. 

ABSCESS, an inflammatory tumour, containing puru
lent matler, pent up m a fleshy part. 
. Abscess is.synonym~us with apostem, imposthume, :J.n<l 
1mposthumation; and 1s ahvays the effect of an inflamma
tion, which frequently may be discussed without cornin!T 
to a suppuration, or before an abscess ii forrued. se: 
SoRGERY, &c. 

ABSCISSE, in conic sections, the part of the diameter 
of a curve line intercepted between the yerlox of tha t 
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diameter, and lhe point where any ordinate or semi-ordi
nate to the diameter falls. 

From this definition it is evident, that there are an in· 
finile number of nriable abscisses in the same curve, as 
ivell as an infinite number of ordinates. In the parabola, 
one Ol'dinate has but one abscisse; ia an ellipsis, it has 
two; in an by perbola consisting of two parts, it has also 
two; and in curves of the second and third order, it may 
have three and four. In the parabola, the abscisse is a 
third proportional to the parameter and semi-ordinate. 
In lhe ellipsi>, the square of the semi-ordinate is equal 
to the rectangle of the parameter into the abscisse, sub
tracting another rectangle of the same abscisse into a 
fourth proportional to the axis, the parameter, and abscisse. 
In lhe hyperbola, lhe squares of the semi·ordinates are to 
each other as the rectangles of the abscisse, into a line 
composed of the sarne abscisse and the transverse axis. 
See CoN1c 8Ec·r10Ns. 

ABSCISSION, in rhetoric, a figure of speech, whereby 
the speaker stops short in the middle of his discourse: e.g. 
" One of bel' age and beauty, to be seen alone, at such an 
hour, with a man of his character! I need say no more." 

ABSCISSION, in szil'gery, is used to express the 
cutting away any unsound anu soft part of the body; 
while amputation is the' culling away of bones. See Su1t
GERY. (a) 

ABSINTHTUl\I. See ARTE>IISIA. 
ABSOLUTE nzimber, is the known quantity which pos

sesses one side of an equation; thus, in x 3 + 12 x = 24, 
the absolute number is 2~1, which is equal lo the square 
of x added to 12 limes x. 

AssoLUTE equation, in astronomy, is the sum of the 
optic and eccentric equations. The apparent inequality 
of a planet,;; motion, arising from its not being equally 
distant from the earth at all times, is called its optic equa
lion; this would subsist if the planet's real motion was 
uniform. The eccentric inequality is caused by the 
planet's mofion not being uniform. 

ABSOLUTEJ,Y, among divines, is used for com
pletely, or with foll power and effect, independently of 
any thing eloe: thus catholics hold that the priest for
gives sins absolutely ; whereas protestant divines do it 
only declaratively. 

ABsOLU T ELv, in grammar; a word is taken absolutely 
when it has no government: thus, in" Pray without ceas
ing ;" the word pray i• token absolutely, as it governs 
nothing. 

ABSOLUTION, among civilians, is used for a defini
live sentence, declaring the accused person innocent, and 
releasing him from all further prosecution. 

ABSOLUTJOl'i, among catholics, is a pretension assumed 
by tbe priests to forgive sins absolutely, that is, by virtue 
of a power inherent in themseh'es. By stat. 23 Eliz. to 
procure absoluliou• from Rome is declared to be high 
treason. Protestant divines pretend to no such power, 
but only declare the scripture terms of pardon. 

ABSOLUTION, in the Scotch presbyterian church, is 
chiefly used for a sentence of lhe churchjudicat7'ries, re
leasing a man from excommunication, and receiving him 
again into communion. 

..AesoLUTIO ad cautelam, is a provisional absolution, 
granted to a person who bas appealed from a sentence of 
excommunication. 
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ABSORBENTS, are such medicines a; have the po1v
er of drying up redundant humours, whether applied to 
ulcers, or inwardly taken. 

ADSORBENT Vessels, in anatomy, is a name indiscrim
inately given to the lacteals, lymphatics, and inhalent ar
terie&. See ANATOMY. 

ABSORBENT V esstls is also a name used by some nat
uralists for the fibres of the roots of plants, which draw 
nourishment from the surrounding earth. See PeYslOLOOY' 
OF PLANTS. 

ABSORBING, tl10 swallowing up or imbibing any 
thing: thus black bodies are said to absorb the rnys of 
light; luxuriant branche• to ab•orb or waste the nutritious 
juices, which should feed the fruit of trees, &c. 

ABSORPTION, the effect of absorbiug: thus we 
read of absorptions of the earth, when large tracts of land 
bave been •wallowed up. 

Mount Vesuvius bas in the course of time lost half its 
height; the upper part having been undermined by the 
ffre beneath, and falling in, has been ab•orbed by the un
der part and the sea. Jn the year 1646, during the ter
rible earthquake in the kingdom of Chili, several whole 
mountains of the Andes disappeared, and were one after 
another wholly absorbed in the 'earth. 

AssoRPTION. It is a well known chymical fact; that 
in most cases of the combination of gaseous substances. 
either with other gases, or with liquids and solids, a \'ery 
considerable diminution of the volume is experienced. 
This effect is called absorptio11. 

ABSTE!HJJ, a name given to persons who could not 
partake of the cup of the eucharist, on account of their 
natural aversion from wine. 

ABSTERGENTS, medicines proper for cleansing 
the body from concretions aud other impurities, not to 
be effected by simple abluents. 

ABSTINENCE, the abstaining or refraining from cer
tain enjoyments; but more especially from excessive 
eating and drinking; thus, it has always been a practice 
to abstain from a luxuriant diet at stated times, as well 
out of a religious view, as to confil·m and preserve heaJth. 

Abstinence is highly extolled by some physician• ; and 
that justly, when no more is meant by it than a proper 
regimen; but it must have bad consequences, when prac
tised without a due regard to the constitution, age, strength, 
&c. of fhe person who uses it. r-.rhere are many in .. 
stances of the cure of disorders, and of protracting the 
term of life, by means of a strict and well regulated ab
stinence. Cornaro, a nobleman of Venice, after all other 
means had been tried in vain, recovered, and Jived to the 
age of a hundred' years, by rigid abstinence only. Many 
of the early Christians who retired from persecution into 
the deserts of Arabb, lived to a very odvanccd age upon 
bread and wat e~ only. St. ~nthooy live? 105 years; 
James the hermit 104; Arsemus 120; Ep1phaniu• 115 
&c. The records of the Tower mention a S cot sman im~ 
prisoned, and watched six week!, <luring which lie took 
no sustenance whatever; and on this account he obtained 
his pardon. 

ABSTRACT idea, among logicians, the idea of some 
g~neral quality or property ~on•idered. simply in itself, 
without a~y respect to a parllcu.lar subject; thus, magni
tude, equity, &c. are abstract it.leas, when 1ve com1ider 
them as detached from any particular body or person, 
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ll is generally allowed, that there are no objects in na
ture corresponding to abstract ideas; nay, some philoso
phers, ancl particularly lord Bolingbroke, dispute the ex
istence of ab~,t rad ideas themseh-es, thinking it impossi
ble for the hum•n mind to form any such. 

Abstract ideas are the same with those called universal 
ones; ancl the manner of forming them, according to mod
ern philosophers, is this; we readily observe a resem
blance among some of our particular idea!;, and thus form 
a general notion applicable fo many individuals. Thus, 
horses are found t~ resemble each other in shape, voice, 
and the general configuration of their parts. Now, the 
idea which takes in this resemblance, excluding what is 
peculiar to each individual, becomes of course common 
to this whole fa111ily or class of animals, and is therefore 
called a general, universal, or abstract idea. 

ABSTRACT is an epilhet given to several other things, 
on account of their purity or universality; thus, we say 
abstract numbers, abstract mathematics, &c. 

ABSTRACT!, a nawe given to a sect of Lutherans, 
who asserted that Christ was to be adored not only in the 
concrete, as the son of God, but that his flesh in the ab
stract was an object of adoration. 

ABSTRACTION, in logic, that operation of the mind 
whereby it forms abstract ideas. 

According to l\1r. Locke, abstraction is performed three 
ways. Fi1·st, when the mind considers any one part of 
a thing by itself, without attending to the whole; as the 
arm, leg, &c, of a man's body. Secondly, by consid
ering the mode of a substance, without taking in the idea 
of the substance itself: thus, geometricians consider the 
pl'operties of lines, or the length of bodies, without attend
ing to their breadth or depth. Thirdly, by generalizing 
our jdeas in the manner mentioned under AnsTRA.CT 

idea. 
This doctrine, however, of abstraction, is denied by 

Berkeley, bishop of Cloyne, who owns that he cau im
agine a man with two heads, or the upper part of a man 
joined to the body of a horse; ''nay," adds he, " I can 
consider the hand, the eye, the nose, each by itself, ab· 
stracted or separate from the rest of the body; but then, 
whatever hand or eye I imagine, it must haYe some par
ticular shape and colour; likewise the idea of a man that 
I frame to myself, must be either of a white or a black, 
or a tawny, a straight or a croo'ked, a tall or a low, or a 
middle sized man. Neither can I, by any effort of thought, 
concei\'e an absolutely abstracted idea of motion, for in
stance, distinct from the body moving, and wl1ich is 
neither swift nor slmv, curvilinear Ror rectilinear; and the 
like may be i;aid of all abstract ideas whatsoe\'er." 

ABSTRACT JON, in chymis1ry, is the evaporating or draw
ing off, by means of beat, one part of a compound from 
the other. If the part abstracted is collected, it is called 
distillation or sublimation, according as the process is 
wet or dry. 

ABUCCO, Anocco, or AnoccHI, a weight used io the 
kingdom of Pegu, equal lo twelve teccalis and a half. 
Two abuccos make an agiro, or J?it'O; two giri make 
half a bira, which weighs 100 lteccalis (2 pounds 5 
ounces) the he,.·y weight, or 3 pounds 9 ounce• light 

""e-~g~tr~D';~i~e.m1~~;.:,";:~~· whose aliquot parts 
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added together make more than the whole number: thus 
the parts of 20 make 22, 1Jfo. J, 2, 4, 5, and J 0. 

ABYSS has been u•ed by some plulusopherE, particu
larly Dr. Woodward, to denote a 'ast ca\ity tilled with 
water, which they su!>poseU, but wilh little argument, to 
exist in the centre of the earth. Conformably with this 
idea, it has been imagined by some writers, that I here is 
a communication between fbe Uaspian sea anti the ocean, 
by means of a subferraneous abyss; and to this if is a1-
tributed that the Caspian sea docs 11ot overAow, notwith
standing the number of large rh-·ers fhal run inlo it, of 
which Kempfer reckons fifty in the extent of sixty miles. 
But the daily evaporation is by others lhougl1t sufficient 
to account for this fact. 

ABYSS is also used for several olher Hiings, as the 
ca·vemous bowels of a mountain, ot' hell, or the botlom
less pit, the centre of an escutcheon, a gulf, &r.. 

ABYSSINIAN church, that. established in the em
pire of Abyssinia. It makes but a branch of the Cophts 
or Jacobites, a sect who admit only one nalure in Jesus 
Christ. 

ACACIA, in botany, a name opplird, but erroneously, 
to several sorts of shrubs and trees. See Gut LANDI A, 

Gu1Acul\1, M1MOSA, Po1r\CIENA, and SPARTIUM. 

ACACIA, in the materia medica of the ancients, a gnm 
made from the Egyptian thorn, and thought to be the 
same as our gum·arabic. 
· A.CACI A Germrmica, an im;pissated juice, made of wild 
sloe~ hardly ripe. The true acacia is said to be very 
scarce in the sLops, where the German acacia is used in 
ils slead, both being powerful astringents, and conse
quently good in hremorrhages, and all kinds of fluxes. 

ACACIA, AKA KIA, a roll Ol' bag represented on the 
medals of the Greek and Roman emperors ; some think 
it is only a handkerchief, which they used as a signal; 
others take it for a volume, or roll of memorandums or 
petitions; and finally, others suppose it to be a purple 
bag fillecl with earth, to remind the prince of his mortality. 

ACACIANS, the name of several sects of heretics, 
some of whom maintained that the Son was only of a like, 
not the same substance wilh the Father; and others, that 
he was not only of a distinct, but also of a dissimilar sub
stance. 

ACADEMIC, or ACADEMICIAN, a member of some 
academy. 

AcADEMtcs is a term more particularly used for a sect 
of ancient pl1ilosophers, the followers of Socrates and 
Plato, who maintained that all lhings were uncertain, and 
con•equently that men ought lo doubt of every thing. 
They even went so far, as to cloubt whether or not they 
ought to doubt, it being a received maxim among them, 
se nil seire, ne hoc quidem. quOd nihil sciunt. 

Of this sect, however, Cicero, 'vho was an academic 
pl1ilosopher himself, gives a more favourable account. 
He tells us, that all the difference between the academies 
and those who imagined themselves possessed of th~ 
knowledge of things, consisted in this: that the latter 
were full} peuuaded of the truth of their opinions; where
as the former held many things to be only probable, whic!t 
might very well serve to regulale their conduct, thou~h 
they could not positi,~eiy assert the cerlainty of them. 
"In thi~,'' says he, "we have greatly the aUvanl:l~.c of 
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the dogmatists, as being more disengaged, more unbiassed, 
and at full liberty to determine as our judgment shall di
rect. But the generality of mankind, I know not bow, are 
fond of error, and choose rather to defend with the ut
most obstinacy the opinion they have once embraced, 
than with candour and impartiality examine which senti .. 
ments are most agreeable to truth.'' 

ACADEMY, in Grecian antiquity, a large villa in one 
of the suburb• of Athens, where the sect of philosophers 
called Academics held their assemblies. It look its name 
from Academus or Ecademus, a citizen of Athens, as our 
modern academies take theirs from it. 

AcADEMY was also used metaphorically, to denote the 
sect of academic philosophers. 

AcAnE111r, in a modern sense, signifies a society of 
learned men, established for the improvement of arts or 
sciences. Hence, 

AcADEMtEs of antiquity, are those designed for the 
illustration of whatever regards antiquity ; as medals, coins, 
inscriptions, &c. 

There are sel·eral ai:ademies of this kind in different 
parts of the \VOrld, as al U psal in Sweden, at Paris, and at 
Loudon. These t \VO last are called the academy of in
scriptions and belles-1ettres, and the antiquarian society. 

ACADEMIES of architecture. See ACADEMIES of Paint
ing, iHfra. 

ACADEMIES of belles-lettres, those chiefly designed for 
the cultivation of eloquence and poetry. Besides the 
academy of belles-lettres at Paris, and one at Caen, there 
are Se\'eral in Italy, viz. one at Florence, and two at Rome. 

AcADEM 1 es chirurgical, those established for the im
proYemcnt of surgery. 

ACADEMIES cosmographical, those which make geog
raphy and astronomy the chief objects of their researches. 
Such is !hat called the Argonauts, at Venice. 

ACADEMIES of danci11g. Of this kind there was one 
instituted by Louis XIV. with ample pril'ileges, worthy of 
the nation! 

ACADEMIES ecclesiastical, those which employ their 
studies in illustrating the doctrines, discipline, ceremonies, 
&c. that obtained in each age of the church. Such is 
that of Bologna. 

AcADEl'lllEs historical, those erected for the improve
ment of history. Such are those at Li•bon and Tu bingen. 

AcAOEi\IIES of languages, those established in many 
parts of Europe, for refining and ascertaining the language 
of each country; thus the Paris academy was designed 
lo illustrate and polish the French, that of l\Iadrid the 
Spanish or Caslilian, &c. But besides these, there are 
others in Italy, Germany, &c. 

AcADEMIES of law: such are those of Bologna and 
Beryta. 

AcADEMIES medical> those instituted with a view to 
promolc medical knowledge and improvements. Such is 
that of flt" Nalurre Ouriosorwn, in Germany, and those 
of Venice, Geneva, Palermo, &c.1o which some add 1he 
colleges of physicians at London and Edinburgh. 

AcADEMIES musical; these are frequent in mostparls 
of Europe, but more especially in France and Italy. 

AcAOE1t11Es of painlinir, sculpture, and arcliitecttt1'e. 
'Fherc i3 on e of these at Paris, anJ another at Rome. 

Tbe royal AcAnE'IY of arts was instituted in London 
for the encouragement of desig1ting, painting, sculpt'Ure, 
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&c. in the y ear 1768. It has for its patron the krng, and 
is under the direction of forty arli•t• of the first rank in 
their profession. It furnishes Ii ring models lo draw and 
paint after. Nine of the academicians are annually elect
ed to attend and set the figures, to examine the perform
ances of the students, and to give them the necessary in
structions. The admission to thi• academy is free to all 
students qualified to reap advantage from the studies cul
tivated in it. There are professors of painting, architec
ture, anatomy, and perspective, who annua1ly read lec
tures on the subjects of their several departments. 

The AcADEMY of arts at Petersburg was established 
by the empress Elizabeth. The scholars are admitted 
at the age of six, and continue twelve years; they are 
lodged, clothed, boarded, and taught at the expense of 
the cro\Vn. Besides this, there is the imperial academy 
of sciences at Petersburg, the transactions of which were 
formerly entitled Cornmentarii Academire Scientiarnni 
Imperialis Petropolitanre, but now are called lfova Acta 
Acad. Scient. Imp. Petrop. 

Ac A DEMIEB of sciences, those chiefly designed for the 
improvement of natural history and mathematics, with 
their numerous branches, botany, chymistry, mechanics, 
astronomy, geography, &c. 

There are many other academie~ in different countries : 
as at Cortuna, for the study of Etrurian antiquities; at 
Florence and Milan, for painting, &c. the American, of 
arts and sciences; the royal Irish, &c. 

AcADEl\IY is also more particularly used with us for a. 
kind of schools, where youth are instructed in various 
branches of learning. Of lhio kind we have two royal 
ones, vis. one at Portamouth, for teaching na,·igation, draw
ing, &c. which may be called a nanl or maritime acad· 
emy; anu another at Woolwich, where youth are taught 
fortification, gunnery, &c. which may be styled the mili
tary academy. Besides these, there are numerous acad
emies, especially in London, for teaching mathematics, lan
guages, writing, accounts, d1·awing, and other branches of 
learning. The dissenters have likewise their academies 
for leaching philosophy,divinity, &c. See UNIVERSITY. 

AcADEr.rY.figure, in painting, a draught or design, made 
after a mo<lelJ with a crayon or pencil. 

AC.!EN A, a genus of the telrandria monogynia claso 
and order of plants. Its essential character is, the calyx 
four leaved; c?rolla .four petalled; berry dry, inferior, 
one seeded, with sprnes bent backward. \Ve know of 
only one species, the acrena elongata, which is a Mexican 
shrub of about two feet high. 

ACAJOU, the cashew nut tree. See ANACAllDIUM. 
ACALYPHA, in botany, a genus of the monoecia mo

~ode1phia class and order. The essential character is, 
m the male blossoms, calyx three or foU1· leaved; corolla 
none; stamina eight to sixteen. In the female, calyx 
three leaved; corolla none; styles three; capsule three 
grained, three celled ; seed one. 

There are fourteen specie> of this plant, some of them 
annual, and resembling the broad ]e.,ed pellitory of the 
'":all; some of the1~ .are shrubs, but none appear to have 
either beauty or ul1hly to recommend their cultivation. 

ACANACEOUS plants, those which are prickly, and 
bear their flowers aud seeds on a kind of heads. 

A CANGIS, in Turkish milit ary affair" the name of a 
kind of light armed horse. • 
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ACANTHA, the prickles of a thorny plant. 
AcANTHA is also used by zoologists for the spines of 

certain fishes, as those of the echinus marinus, &c. 
ACANTHACEOUS, an epithet given to all plants of 

the thistle kind, on account of the prickles with which they 
are beset. 

ACANTHOPTERYGIOUS fishes, one ofthegener· 
al classes or families of fishes; distinguished hy having 
the rays of their fins bony, and some of them prickly at 
the extremities. 

ACANTHUS, bear'• breech, in botany, a genus of 

~~~f=s~.rnt\~~ ci1:::ct~~dis~~~~;x d:!~nl~~!~d~~1~0df ~o~!~: 
la one lipped, bent down, trifid; capsules two celled. 
See Plate Nat. Hist. fig. I. 

There are about ten species, only four of which are 
exotic and tender. The acanthus mollis, or smooth 
leaved acanthus, is that which was formerly used in med· 
icine, thou~h, we apprehend, with little effect, as it seems 
to differ very little in ifs medical virtue from the alfheas, 
and other mucilaginous vegetables. It is also the plant 
which is said to have afforded the hint to Callimachus fo1· 
the invention of the Coriulhian capital. The Gothic sculp· 
tors are supposed to have adopted for their ornament the 
)eaves of the acanthus spinosus. 

ACARUS, the tick or mite, a numerous genus of in· 
sects, of the order of aptera, or those which have no wings. 
The acarus has eight legs; two eyes, one on each side of 
the head; and two jointed tentacula. They are in general 
very prolific. The eggs of the cheese mite hatch in about 
fourteen days in summer, but in winter take more. Ninety 
millions of these eggs may he comprehended in the size 
of a pigeon's. The acarus will live seven months without 
food. There are thirty.five species. See Plate Nat. 
Hi•t.fig.J-3. 

ACATALECTIC, a term in ancient poetry, applica
ble to such verses as haYe all their feet and syllables, 
without any defect at the end. In the following lines of 
Horace, the first two are acataleclic, the last catalectic : 

Solvitur:i.cris, byems,gratavice 
VcrisetFa•oni; 
Trahuntqne siccas maehin:e carinas. 

ACAT ALEPSY, among ancient philosophers, the im
possibility of comprehending something. The distin
guishing tenet of the pyrrhonists was, their asserting an 
absolute acatalepsy with regard to every thing. 

ACATERY, or AcCATRY, an officer of the king's 
household, designed to be a check between the clerks of 
the kitchen and the purveyors. 

ACATIUlli, in antiquity, a kind of boat or pinnace 
used in military affairs. The acatium was a species of 
the izaves achtarire. 

ACAULOSE, or AcAULous (Acaulis) among botan
ists, a term used for such plants as have no caulis, or 
stem. 

ACCALIA, in Roman antiquity, solemn festivals held 
in honour of Acea Laurentia, Romulus's nurse; they 
were otherwise called Laurontalia. 

ACCAPITARE, in our old law books, the act of be
coming a vassal, or paying homage to some lord. Hence 

ACCAPITUJU, signified the moDey paid by a vassal, 
upon such an occasion, 
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It is likewise used for the relief due to the chief lord. 
See RELlEF. 

ACCEDA.S ad curiain, in law, a writ lying where a 
man has received or fears false juc.lgment in a hundred· 
court, or court.baron. It is issued out of the Chancery, and 
directed to the sheriff; hut returnable in the King's 
Bench or Common Pleas. It lie• also for justice delayed, 
and is said to be a species of the writ Recordare. 

ACCELERATION, in mechanics, denotes the aug
mentation or increase of motion in accelerated bodies. 
The accelerated motion of falling bodies is produced by 
the impulse of gravity, which keeps continually acting 
upon them, and thereby communicates il new augmenta~ 
tion of motion every instant. If this increase is equal in 
equal times, the motion is said to be uniformly accelerated. 
See MEcHANJcs. 

AccELERATION, in astronomy, is a term applied to the 
fixed •tars. The diurnal acceleration is the time by 
which the stars, in one diurnal revolution, anticipate the 
mean diurnal revolution of the sun; that is, a star rises or 
sets, or passes the meridian, about 3' 36'1 sooner each day. 
This apparent acceleration of the stars is owing to the real 
retardation of the sun, which depends upon his apparent 
motion toward the east, and that is at the rate of 59' 8-f' 
daily: therefore to find the acceleration we say, As 360': 
59' 8-f':: 24h.: 3 min. 56 sec. nearly, the acceleration 
required. 

This acceleration serves to regulate the length and vi
brations of pendulums. If, for instance, the pendulum 
marks 9h. 6m. when a fixed star sets or passes behind 
any object one day; and on the next, the eye being pre
cisely in the same situation, the same appearance occurs at 
9h. 2m. 4s. by the pendulum; it may be infe1Ted, that such 
a pendulum is truly regulated, or measures time accurately. 

AccELERATION of the moon, is a term used to express 
the increase of the moon's mean molion from the sun, 
compared with the diurnal motion of the earth, which is 
said to be about Jo'' in a hundred years. This by some is 
thought to be occasioned by the sun's becoming Jess, from 
the particles of light continually flowing from if, which 
renders the motion of the earth slower; or if the earth's 
by any means be increased, the motion of the moon will be 
accelerated. This acceleration is shown by M. La Place 
to arise from the action of the sun upon the moon, combined 
with the variation of the eccentricily of the earth's orbit. 

ACCENDENTES, or AccENsonEs, in the church of 
Rome, a lower rank of ministers, whose business it -is to 
light, snuff, and trim the candles and tapers. 
~CCENDON.ES, or Acc.Eoo~•os, in Roman antiquity, 

a krnd of officers rn the gladiatonan schools, who excited 
and animated the combatants during the fight. 

ACCENSI, in the Roman al'mies, certain supernume
rary soldiers, Jcsigned to supply the place of those who 
should be killed, or anywise disabled. Accensi also de
noted a kind of inferior officers, appointed to attend the 
Roman mae:istrates. 

ACCENT, in a general sense, denotes a certain tone 
or man~er of speaking peculiar to some nation, country, 
or provmce; thus we say, the Scotch accent, the Irish ac· 
cent, &c. Among grammarians, it is the raising or low
ering the voice in pronouncin_g certain syllables. 

We have three kinds of accents, viz. the acute, the 
grave, and the circumflex. The acute accent, marked 
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thus ('), shows that the voice is to be raised in pronounc· 
ing the syllable over which it is placed. The grave ac
cent is marked thus ('), and points ont when the voice 
ought to be lowered. 'rhe circumflex is compounded of 
the other two, and marked thus C or A): it denotes a qua
''ering of the voice, between high and low. 

Some call the long and short quantities of syllables ac· 
cents, but erroneously. See QUANTITY. 

Accents not only give a pleasing variety and beauty to 
the modulation of the voice, but ser"Ve to ascertain the 
true meaning of the word, as in prCsent and to present. 
The Chineee are remarkable for the use they make of ac· 
cents: thus the word ya, according to the way in which 
they place the accent, signifies God, a wall, an elephant, 
stupidity, and a goose. The Hebrew likewise abounds 
'Vitb them; lhere being no JesB than twenty-five tonic ac
cents, showing the pl'oper tone of the syllables over or 
under which they are placed ; besides four euphonic ones, 
serving lo render the pronunciation more sweet and agree
able. It is generally allowed, however, that the accents 
now in use were unknown to the ancient Hebrews. 

Concer11ing the antiquity of the Greek accents authors 
are not agreed; some making tl1em of modern dale, and 
others contending for their having been known to the an
cient Greeks. 

AccENT, in music, a certain modulation or warbling of 
lhe sounds, te express passion; either natul'ally by the 
voice, or artificially by instruments. Every bar or meas
ure is dh·ided into the accented and unaccented parts; 
~be former being lhe emphatical, on which the spirit of 
tbe music depends. The harmony ought always to be 
full, and void of discords, in the accented pal'! of the 
measure. 

ACCENTOR, in the old music, denotes one of the 
th1·ee singers in parts, or the person who sung the predom· 
inant part in a trio. 

ACCEPTANCE, in common law, the tacitly agreeing 
to some act before done by another, which might have 
been defeated without such acceptance. Thus if a hus
band and wife seized of land in right of the wife, make 
a joint lease of feoffment, reserving rent, and the husband 
dies; after which the widow receives or accepts the rent; 
such receipt is deemed an acceptance, confirms the lease 
or feoffment, an cl bars her from bringing the writ ctti fovita. 

AccEPTAN'CE, among merchants, is the act by which 
the party on whom a bill of exchange is drawn, makes 
himself liable to the amount. An acceptance may be ab
solute to the bill itself at all events; ur it may be partial, 
that is, to pay a certain part of it; or it may be condilionaJ, 
that is, upon the performance of a cert::.in condition; in 
1-vhich last case, when the condilion is performed, the ac
ceptance becomes absolute. An acceptance may also be 
collateral, as :in acceplance upon protest. 

An acccplnnce may be ginn either verbally or in writ
ing; tl1e latter, however, is the most regular and custom
ary. But any thing tending to show that the party means 
to be bound by his undertaking; such as the signature of 
the initials, Ol' the day of !he month, keeping the bill long
er than m:111al, or any verbal promise or agreement; will 
be an acceptance. 

Bills payable at sight are not accepted, because they 
must eil her he paid ou being presented, or else protested 
for "aut of paym~'~; The acceptance of bills payable 
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at a fixed day, at usance, &c. needs not be dated; !Jc 
cause the time is reckoned from the date of the bill; bu ' 
it is necessary to date the acceptance of bills payable at 
a certain number of days after sight, because the time 
doe• not begin to run till the next day after that accept· 
ance. This kind of acceptance is made thus : Accepted 
such a day and year, and signed. 

In general, he to whom a bill of exchange is made pay
able ought to demand the acceptance of the person on 
whom it is drawn, and that in the full extent of the terms 
of the bill, and on refusal of acceptance to return it with 
protest. This he ought to do for hi• own security, as 
well as for that of the drawer. Thus, if the bearer of a 
bill consents to an acceptance at twenty days sight, instead 
of eight days expressed in the bill, he runs the risk of 
the twelve days prolongation ; so that he can have no rem• 
edy against the drawer, •hould the acceptor break in that 
time. Again, if a bill is drawn for three thousand pounds, 
and the bearer agrees to take an acceptance for two only, 
and should receive no more than that sum, the remaining 
thousand would be at the hazard of the bearer, as ..-ell as in 
tbe former case. 

If, therefore, a bill is only accepted in part, or for " 

~:;,~:~tt\~ea~hl~~:~~~:'w,~e~~~ !~:t..::::i:rr 1~~r:. t~ 
the acceptor breaks, or refuses to make payment when 
the bill becomes due, it is necessary to get the bill im
mediately protested by a publi~ notary, to be sent along 
with the protest to the remitter, to procure satisfaction 
from the drawer. 

By statute, inland bills of exchange must be accepted 
by signing or endorsing in writing, and protested for re· 
fusal of such acceptance, otherwise the drawer is not lia
ble to costs; it must likewise be returned to the drawer 
within fourteen days. Such protest, however, is not nec
essary, unless the value is acknowledged in the bill to he 
received, and unless the bill is drawn for 201. or upward. 

A bill drawn on two jointly must have a joint accept· 
ance, otherwise be protested; but if on two or either of 
them, the acceptance of one is sufficient. 

AccEPTANCE, among. civilians, denotes the consenting 
to receive something offered to us, which by our refusal 
could not have taken effect; or accep1ance is the actnal 
concurrence of the will of the donee, without which the 
donor is at liberty to reYoke his gift at pleasure. 

AccEPTANCE, in the church of Rome, is particularly 
used for the receil1ing the pope's conslitutions. 

The acceptauce of the constitution imigenittts has oc
casioned, and stjJl continues to exdte, a world of confu
sion in the popisb countries, but more especially in France, 
where many of lhe clergy refuse to accept it. 

ACCESSARY, or AccEssonr, in law, a person IVbo 
is in anywise ai<ling in the commission of some felonious 
action. 

By statute, he who counsels, abets, or conceals, the 
committing of such an ac1ion, or the person lvho has com· 
mitted it, is deemed an accessory. 

There are two kinds of accessories, vi.t. before tbe fact, 
and after it. The first is he who commands or procures 
anotl1er lo commit felony, but i• absent when it is done• 
for if he is present, he is a principal. The accessory 
after the fact is 011e who receives, comfortF , or assi$ls, 
the felon ; knowing him to be such. 
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In the highest crimes, as high treason, &c. and the low
est, as riots, forcibJe entrie9, &c. there are no accessories, 
but all concerned are principals. 

It is a maxim among lawyers, that where there is no 
principaJ, there can be no accessory ; so that it is neces
sary the principal be first convicled, before the accesso
ries can be arraigned. If, however, the princioal cannot 
be taken, the accessory may be proseculed fo; a misde
meanor, and punished by fine, imprisonment, &c. Acces· 
sories in petly treason, murder, and felony, are not allowed 
their clergy. 

A wife may assist her husband, without being deemed 
accessorJ to his crime; but not e contra. A servant as
sisting his master to escape, is reckoned an accessory; 
also furnisbingolherswith weapons, or lending them money, 
&c. will make persons accessories. Persons buying or 
receiving stolen goods, knowing them to be such, are 
deemed accessories to the felony. Also if the owner of 
stolen goods, after complaint made to a justice, takes back 
his goods, and consenls to lbe escape of lbe felon, be be
comes accessory after the fact. 

ACCESSION, a term of various import; thus among 
civilians, it is used for the property acquired in such 
things as are connected with or appendages of olher 
things; among physicians, it signifies the same with what 
is more usually called paroxysm ; among politicians, it is 
used for a prince's agreeing to and becoming a party in a 
treaty before concluded between other pofentates,orit more 
parlicularly denotes a prince's coming to lbe throne by 
the dealh of the preceding king; and laslly, it is used by 
Romanists for a peculiar way of electing a pope, which is, 
when one candidate has got two !birds of the voles, the 
rest are enrolled by accession. 

ACCESSORY 1w·ves, or par AccEssoRtuM, a pair 
of nerves of the neck: which arising from the spinal mar
row in the vertebrre of the neck, enlers the cranium by the 
great foramen in the os occipilis. Here it is joined by the 
par vagum, and coming out of the cranium again by the 
ume aperture, it recedes from the par vagum, and is bent 
back to t be trapezius, a muscle of the shoulder. See 
ANATOMY. 

ACCIACATURA, is a term in music, which denotes 
the putting down \Vilh any inlerval the half note below it, 
and inslantly taking off the finger which has slruck the 
lowest of the two noles, continuing lhe sound of !be olber 
note lill the harmony is changed. 

ACCIDENS, per, is used to denole what does not fol
low from the nalure of a lhing, but from some accidenlal 
qualities of it, in which sense it stands opposed to per se, 
which denotes the nature and essence of a thfog; thus 
fire is said to burn ptr se; but a piece of iron made hot, 
only burns per accidens, by a qualily accidental to it. 

ACCIDENT, among logicians, is used in a threefold 
sense. 1. Whatever does not essenlially belong to a 
thing, as tile clothes a man wears, or the money in his 
pocket. 2. Such properties in any subject as are not es
senlial to it; tbus whileness in paper is an accidental 
quality. 3. In opposilion to substance, all qualities what
~ler are called accidents, as sweetness, soflness, &c. 

AcctDENT absolute is used by lhe Romish church for 
an accident which may possibly subsist, at least miracu
lously, without any subject; an absurdity which bas been 
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slrenuously maintained by many or I heir casuists, and enn 
solemnly decreed by some of their councils. 

AcclDEN·r, in heraldry, an adJilional note or mark, 
in a coat of arms, which may be either omitted or retained, 
without altering the essence of the armour. 

ACCIDENTAL, in philosophy, is applied to that ef
fect which proceeds from a cause occurring by accident, 
without being subject to general laws or regular returns. 
In this sense accidenlal is opposed to constant. The 
sun's greater or less aUitude is the constant and chier 
cause of the heat in summer and cold in winter; but wind, 
snow, or rain, are accidental causes. 

AccrnENTAL colours, are those which depend upon 
the affections of the eye, in contradistiuction to such as 
bel~ng to the light ilself. The impressions made on the 
eye by looking steadfastly on objects of a parlicular colour, 
frequently give a fal•e colouring lo other objecls which 
are viewed during their continuance. 

AccrnENTAL point, in perspective, that point in the 
horizontal line, where all lines parallel arnong themselves 
meet the perspective plain. See PERBPECTl\'E. 

AcclDENT AL, in music, is an epithet added to such 
sharps, flats, and naturals, as do not occur in the clef, and 
which imply some change of key or modulation different 
from I hat in which the piece began. 

ACCIPENSER, in ichlhyology, a genus of fishes, 
belonging to the order of nantes, and class of amphibia, in 
lhe Linn<Ean system. The accipenscr has a single linear 
noslril: lhe moulb is in the under parl of the head, and 
contains no teeth; the cirri are below the snout, and 
before the moulh. There are three species of this 
genus, vis. 

J. Acc1PENSER Huso has four cirri; the body is na~ 
ked, i.e. ha• no prickles or prolnberances. The skin of 
the buso is so tough and strong, that it is employed to 
draw carts and other wheel carriages; and the ichthyo
collo, or isinglass of the shops, is made from its sound or 
scales. The huso is the largest of the genus, and grows 
to 24 feet in length. It inhabit• the Danube and the riv
ers of Russia. 

2 .. Acc1 PENS ER Ru TH £Nus bas four cirri, and fifteen 
squamous protuberances. It is a native of Russia. 

3. Acc1PENSER STuR10, or the sturgeon, has four cirri, 
and 11 squamous protuberances on the back. This fish 
~nnually ascend_s our !irnrs, but in no great numbers, and 
1s taken by accident m the salmon nets. It seems a spir~ 
itless fish! making no manner of resistance when entang
led, but is drawn oul of the water like a lifeless lump. 
It is seldom laken far oul at sea, ~ut frequenl~ such parls 
as are not remote from the :estuaries of great 1·u·ers. Jt is 
~dmi~ed for the delicacy and fiimness of its flesh, which 
1s white as nal, and extremely good n·hen roasted. It is 
generally picklecl. The greater parl of what we receive 
comes either from the Baltic rivers or North America. 
Great numbers are taken during summer in the sJake 
Frischehaff, and Curisch-ha~ near Pillau, in large nets 
made of small cord. The ad1acent shores are formed in
to districts, :md farmed out to companies of .fishermen 
some of which are rentecl for 6000 guilders, or near 3001'. 
per annum. They rire found in vast abundance in the 
American ri,•ers in May, June, and July; at which time 
they leap some yards out of the water, and, falling on their 
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1ides, make a noise to be heard inistill wafer at an immense 
distance. Caviare is made of the rows of this, and also of 
all the other sturgeons, dried, salted, and packed up close. 
Isinglass is likewise made of the sound of this fish, but 
in very small quantities. The sturgeon grows to the 
length of 18 feet, and the weight of 700 pounds; but it is 
seldom taken in our ri\ ers of that bulk. Jn the manner of 
breeding, this fish is an exception among the cartilaginous 
kind; being, like the bony fish, oviparous, and spawning 
in water. See Plate Nat. Hist. fig. 4-6. 

ACCIPITRES, the name of a whole order of birds, 
the distinguishing characteristic of which is, that they 
have a hooked or crooked beak. 

This order comprehends four genera, viz. the vulture, 
falco, strix, and lanius kinds; and 72 species. 

ACCLAMATION, in Roman antiquity, a shout raised 
by the people to testify their applause, or approbation of 
their princes, generals, &c. Such is that of Ovid, Fast. 
I. 613. Attgeat.iniperium nostri duds, .augeat amws. 

The acclamattons of the theatres, which were at first 
confused and tumultuous shouts, became in process of 
time a kind of regular concert•. When Nero played in 
the theatre, a signal was given, and upon this 5000 1old
iers began 1o chaunt his praise, which the spectators 
were obliged to repeat. The honour of acclamations was 
chiefly bestowed on the emperors; but sometimes it was 
conferred on their children and favourites, and on magis .. 
!rates who presided at their games. 

The Greeks were accustomed to practise acclamation, 
an in.stance of which is mentioned by Plutarch, in conse
<1uence of Flaminius's restoring Jiberty to Greece, when 
the shouts were so loud, that it was hyperbolically said, 
the birds fell from the sky with the noise. 

Acclamations which were at first practised in the thea
tre, passed to the senate, and other departments of civil 
society, and were at length admitted into the acts of coun
cils, and the ordinary as&emblies of the church. Chry
sostom checked acclamations of this kind, but Augustin 
received them very willingly. Sermons were applauded 
wilh hands and feet, by leaping up and down, and exclaim· 
ing "orlhodox," and by shaking the loose garments, and 

7c,~~~gofh:~~t~~~~~e!s:. of~t:s~:~~~;~~~ Ff o~:~n3a0f!e:} 
the Greeks, Ay"9" T•;t•> good luck; of the Romans, Dii 
le nobis servent, may the Gods preserve you! To the 
disgrace of the famous French C?nventi.on i~ 1792, it may 
be added, decrees were voled rn a leg1slahve assembly, 
not upon discussion, but "by acclamation.'' 

AccLAMATION medals, among antiquaries, those where
on the people are represented as expressing their joy by 
acclamation. 

ACCOLADE, in ancient customs, the ceremony of 
conferring knighthood, by the king's laying his arms about 
the youni; knitzlit's neclr, and embracing him. 

ACOLLE'E, in heraldry, a term used in different 
senses; sometimes it denotes the same with accolade; 
sometimes two things joined together; at other times, an
imals with collars, or crowns about their necks; and final· 
Iy, batlons, or swords placed saltierwise behind the 
shield. 

ACCOMMODATION, or Acco>1>10DATINO, in geome
try, is the fitting a line or figure into a circle, &c. agree-
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ably to the conditions of the problem; and in philosophy, 
is the application of one thing by analogy to another. 

ACCOMPANIMENT, in music, is used for the in· 
strumenls which accompany a voice, to make the music 
more full. Among the moderns, the accompaniment fre · 
quently plays a different part or melody, from the song it 
accompanies; but authors are not agreed, whether or not 
it was so among the ancients. 

Acco>rPANutE<T, in heraldry, denotes any thing added 
to a shield by way of ornament, as the belt, mantling, sup· 
porters, &c. It is also used for se\•eral bearings about a 
principal one; as a saltier, bend, fess, &c. 

ACCOMPLICE, in law, a person who is privy to, or 
aiding in, the perpetration of some crime. It is general· 
ly applied to such accessories as are admitted to gi\Te evi
dence against fellow criminals. By the law of Scotland, 
accomplices cannot be prosecuted till the principal offend
ers are con.victed. 

ACCORD, in music, the same with what is more usu
ally called concord. See CoNCORO. It is sometimes 
used for chord. 

AccoRn, in law, a verbal agreement between two or 
more, where any one is injured by a trespass, or other of· 
fence committed, to make satisfaction to the injured par· 
ty; who, after the accord is performed, will be barred in 
law from bringing any new action against the aggressor 
fo.t the same trespass. It is safest, however, in pleading, 
to allege satisfaction, and not the accord alone; because 
in this latter case, a precise execution in every part must 
be alleged; whereas, in the former, the defendant needs 
onfy say, that he paid the plaintiff such a sum in full •at
isfaction of the accord which he received. 

ACCOUNT, or AccoMPT, in a general sense, is used 
for all arithmetical computations, whether of time, weight, 
measure, money, &c. Account is also used collectively, 
for the books in w hicb merchants, traders, and bankers 
enter all their business, traffic, and bargains with each oth
er. See BooK·Kl!:Et>11t0. 

AccousT, in law, is a writ or action, which lies against 
a persont who, because of his office, or business, is obliged 
to render an account to a110tber, bul refuses to do it; as a 
bailiff, for instance lo his lord. It is now seldom used. 

AccouNTs, Chamber of, in the ancient French polity, 
a sovereign court, answering nearly to our exchequer. 

ACCOUN'r ANT general, in the court of chancery, 
an officer appointed by act of parliament to receive all 
monies lodged in court, and convey the same to the bank 
of England for better security. The salary of this officer 
and his clerks is to be paid out of the interest made of part 
of the money; it not being allowable to t>ke fees in this 
office. 

ACCOUNTS, public, commissioners of, are commis
sioners appointed, with handsome salaries, to examine and 
state in what manner, and at what times, the receipts, is
sues, and expenditures of the public monies are accounted 
for; and to consiJer and report, by what means and meth
ods the public accounts may in future be passed, and the ac
countants co~pelled to pay the balances due from them, in 
a more expechtious, effectual, and less expensive manner. 

ACCRETION, in natural history, the increase or 
grow!h. of a body by an external addition of new par!!; 
thus 1t ••salt•, shells, stone•, &c . are formed 
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Acc11ETION, among civilians, a term used for the prop
erty acquired in a vague or not occupied thing, by it• ad
hering to or following another thing already occupied; 
thus, if a legacy is left to two persons, and one of them 
dies before the testator, the legacy devolves to the sur
vivor by right of accretion. Alluvion is another instance 
of accretion. 

ACCROCHE', in heraldry, denotes one thing being 
hooked into another. 

ACCRUED, in heraldry, a term applied to a tree full 
blown. 

ACCUBATION, the posture used among the Greeks 
and Ro01ans at table: which was with the body extended 
on a couch, and the head reeling on a pillow, or on the el
bow supported by a pillow. 

Pitiscus tells us the manner in which the guests were 
di•posed, which was this: a low round table was placed in 
the dining room, about which stood sometimes two, but more 
usuolly three beds or couches ; from the number where
of the dining room got the name of bitlinium or triclini
mn. These couches were covered__ with richer or plainer 
cloths, according to the quality of the person, and furnish
ed with quilts and pillows. Each couch usually contain
ed three persons; it being deemed sordid to crowd more. 
The first lay at the head of the bed, with his legs extend
ed behind the second, who lay in the same manner to the 
third. The middle place pas•ed for the most honourable. 
However, before placing themselves, they always took 
care to pull off their shoes, and put on what was called the 
vestis crenatoria, or the dining garment. 

ACCUMULATION, among lawyers, denotes the 
concurrence of several titles to the same thing, or of sev
eral circumstances or proofs to make out one fact. 
Acou~IULATION OF DEOREEB, in ao university, the 

taking several of them together, or at smaller distances 
from each othe1· than u•ual, or than the rules allow of. 

ACCUSATION, among civilians, the bringing a crim
inal action against any person. The ancient Roman 
laivyers distinguished between postulatio, delatio, and 
accusatio. For, first, leave was desired to bring a charge 
against one, which was called postulare: then he against 
whom the charge was laid, was brought before the judge; 
which was called deferre, or nominis delatio: lastly, the 
charge was drawn up and presented, which wa• properly 
the accusatio. The accusatio properly commenced, ac. 
cording to Predianus, when the reus or party charged, 
being interrogated, denied he was guilty of tl1e crime, and 
subscribed his 1iame lo the delatio made by his opponent. 
In England, by Magna Chart., no man shall be imprison
ed or condemned on any accusation, without trial by his 
peers, 01· the law; none shall be vexed with any accusa
tion, but according to the law of the land; and no man 
may be molested by petition to the king, &c. unless it be 
by indictment or presentment of lawful men, or by proc
ess al r.omrnon law. Promoters of accusations are to 
find surety to pursue them; and if they do not make them 
good, shall pay damages to the.party. accused, and also a 
fine to the king. No person IS obliged lo answer upon 
oath to a question whereby he may accuse himself of any 
crime. 

ACCUSATIVE, among Latin grammarians, the fourth 
case, which is always go·.-erned by an active ''erb or prep
osition, expressed or understood; thus, amo Deum, I love 
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God; to Londinum, i.e. to ad vel versus Londi11wn, I 
am going. to London, or I am on my way to London. I_n 
the English noun there is no difference between the now•· 
native and accusative, except that the former precedes 
and the latter follows the verb. 

ACER, the ma.pie tree in botany. It i• of the class 
and order polygam1a monoecia. The es~ential character 
i1, calyx live cleft; corolla five petalled; stamina e~ght or 
ten; germen hvo, or three, superior; styJus simple; 
capsule two, sometimes three, with one seed in each ter .. 
minated by~ wing. 'rhe male blossoms are without ger
men or stylus. 

The maple genus consists entirely of trees, and em· 
braces twenty species. The acer pseudoplatanus or great 
maple, vulgarly called the sycamore tree, or mock plane, 
and in Scotland the plane tree, is too well known to re· 
quire a description. Before earthen ware came jnto com
mon use, the wood of this tree was in great request for 
frenchero; and it is still much used by the turners for 
bowls, dishes, &c. It is of quick growth, but not of long 
duration. Jn spring and autumn the wounded stem of 
this tree will, like the birch, pour forth a saccharine juice, 
froi:n which wine may be made. There are two vari ... 
eties in the tiurseries, one with nry broad leaves, the 
other variegated; both very ornamental for large planta
tions. 

The acer campestre is also well known, growing very 
commonly in our wood• and hedges. It is much culti
vated in some parts of the kingdom for l10p poles. The 
scarlet maple is also propagated wilh us for ils beautiful 
scarlet flowers. 

'l,he acer saccharinuru, or American sugar maple, how
ever, is perhaps the most distinguished of the tribe. It 
grows to the height of forty feet; and large tracts in 
North America are covered with it. The sugar is pro
cured by tapping;, or wounding;, the tree with an augur 
about the months of February, March, or April, when the 
sap is rising; and from 23 gallons one quart of sap drawn 
from two trees in twenty.four hours, 4 pounds J 3 ounces 
of sugar have been obtained; and in some cases one 
pound of sugar from every 3 gallons of sap. The sugar 
thus obtained is grained, clayed, and refined in eHry re· 
spec! as that from the cane in the West Indies, and is ofa 
very e~cellent 9uality. There is ~o d~ubt that it might 
be cult~vated with great advantage m 1h1s country; since 
the Indians of Canada have practised the making of su
gar from the mapJe, time out of mind, even in that ungeni
al climate. 

ACERRA, in antiquity, a kind of altar erected near the 
bed of a dead person, on which incense and other per· 
fumes were burnt till the time of the burial. 

AcERRlE also denoted the pois wherein lhe incense 
was burnt; hence we read of 11lena acentt, a full acerra. 
. ACETABULUM, in antiquity, a kind of utensil wl1ere-
1~ sauce was served to table, and not unlike our saUs or 
vrnegar cruets . ... 

AcETABULUl'\oI wag also a Roman measure, used as well 
for dry things as liquids; and equal lo a cyathus and a 
half. 

AcETABULUM, in anatomy, a·Lo11ow cavily in the beads 
of certain bones serving to receive the protuberant heads 
of others, and forming the articulation called cnarthro•is. 
See ANATom" 
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AC-ETIA!lf, in law, a clause devised by the o8icers 
of the king's bench, and added to the usual complaint of 
trespass. This is done in some cases to save the suitors 
the trouble and expense of suing out special originals. 

ACETIC ACID dilfers from acetous acid, by having 
a larger proportion of oxygen. See AcETous Acm and 
CHYMIBTRY. 

ACETITE of Potash. This salt occurs native in the 
sap, and some other vegetab]e juices, and also in the urine 
.of quadrupeds. It is prepared artificially by adding car
bonate of potash to distilled vinegar, till the liquor contains 
a slight excess of acid; if the salt is wanted in a solid state, 
it may be obtained by evaporation. It has a strong affin· 
ity for water, and deliquates readHy in the air. For this 
and the other acetites, see CHHllSTJlY. 

ACETOUS ACID, a transparent colourless fiuid, 
obtained from distilled vinegar, in the proportion of 7 or 
8 per cent. to the distilled vinegar. See CHY>IISTRY. 
This acid forms an important article in the materia medica. 
Common vinegar, which is this acid in an impure state, 
is also much used in food, and for the preservation of an
imal aml vegetable substances. 

ACETUM rosatum, vinegar of roses, is !Dade of rose 
buds infused in vinegar five or six weeks; the roses are 
then pressed out, and the vinegar preserved. It is used 
in cases of headache. 

AcETUM prophylacticum, is a preparation of acetic 
acid, camphor, flower of lavender, &c. It is called also 
the vinegar of the fo"r thieves, who during the plague at 
Marseilles plundered the sick, the dying, aad the dead, 
and escaped unhurt by the use of this preparation. 

ACHALALACTLI. See ALcEno. 
ACHANE, in Peroian aotiquity, a corn measure equal 

to forty-five atlic medimni. 
ACHANIA, a genus of the monodelphia polyandria 

class, and the natural order of columniferre. The essen· 
tial character is, calyx double; outer many leaved; co· 
rolla convolute, berry five seeded. 

The achania genus includes three species, all exotics, 
and cultivated, chiefly from cuttings, as stove plants. 

ACHERNER, a star of the first magnitude, in the 
southern extremity of the consteJJation Eridanus; invis
ible in OUL' latitude. See ERIDANUS. 

ACHERSET, an old English measure of corn, prob
<ibly the same with our quarter, or eight bushels; the 
monks of Peterborough had, among other things, an allow
ance of 12 achersoles de frumento. 

AC HI AR, a Malayan word, signifying a mixture of all 
sorts of fruits and roots, pickled with vinegar and spice. 
The Dutch import this pickle from Batavia. 

ACHILLEA, a genus of plants comprehending the 
millefolium and ptarmicaofTournefort. It is of the class, 
and order syngenesia polygamia superflua. The corolla is 
compound radiate: and the essentfal character is,. calyx 
ovate, imbricate ; florets of the ray about four; down none;. 
recept. chaffy. 

It includes twenty-seven species, most of them bardy, 
though natives of the south of Europe, only two being in
digenous here. The achillea ptarmica, or sneezewort, is 
of this description. It is used in medicine aa a sternuta
tory; and in Siberia in. <lecoction, to stop bremorrhages. 
A beautiful double variety is culti••ated in our gar<lens, 
U<lder the name of white bachelors' buttons. The other 
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Englisl1 milfoil is the yarrow, well known in our meadows. 
Thie has also by some been recommended in hremor· 
rhages, dysenteries, &c. 

ACHILLES, an appellation sometimes given to the 
principal argm!'ent made use of. by each sect of anci~nt 
philosophers, m defence of their systell!. It bas obtam
ed this name in allusion to the strength of Achilles ; and 
is particularly used for Zeno's ar.g\Jment against motion, 
which consisted in making a comparison between the swift
ness of Achilles and the slowness of a tortoise ; whence 
be inferred that a slow body, if but ever so small a dis
tance before a swift one, could never be overtaken by it. 

AcHIJ..LES, tendon of~ See ANATOMY. 
ACHIMBASSI, the name of an officer who presides 

ovr~~1k"b~~i:iO's~i~n;;u1r~:~?;tory, a name given 
to certain pictures of Christ, supposed to have been paint
ed in a miraculous ma11ne1·. 

ACHOR, a kind of running ulcer on the face, chiefly 
infesting children, but sometimes also grown persons. 

ACH-RAS, the wild pear tree, a genus of plants of the 
class and order hexandria monogynia, the flower of which 
consists of five erect petals, of a cordated shape; and the 
fruit is an oval berry divided into ten cells. The essen
tial character is, calyx. six leaved ; corolla ovate, se:x.ficl, 
with six scales alternate, more within; pome celled; seeds 
solitary. There are four seecies, and they are called 
mammee, sapoti, and bully tree. They are all natives of 
the West-Indies, where the fruit is eaten. 

ACHROMATIC, a term used to denote telescopes 
contrived to remedy the aberration in colours. See OP
TICS· 

ACHTELING, a measure for liquids used in Germany. 
ACHYRANTHES, a genus of the penlandria mono

gynia class of plants, belonging to the natural order of 
misal lanere, Linn. The characters are; the calyx is a 
double perianthium; the exterior one consisting of three 
lanced acute leaves, which are persistent; the interior of 
five leaves, also persistent. No corolla; the nectarium is 
five valved, surrounding the germen, bearded at the top, 
concave, and falling off. The stamina consist of five fila
ments the length of the corolla; the antherre are ovate and 
incumbent. The pistillum has a lop shaped germen; the 
stylus is filiform, and the length of the stamina; the stig
ma is villous, and divided into two segments. The peri. 
anthium is a roundish one celled capsule, not gaping. The 
seed is single and oblong. or this genus eleven species 
are enumerated ; but the character of the genus does not 
agree in them all. They are all natives of the Indies. On
ly one of them, the altissima, is commonly cultivated in bo~ 
fanic gardens, and that more for the sake of variety than 
be~uty. It grows to the height of three f~et, with o~long 
pomted leaves. The flowers come out m long spikes, 
from the extremities of the branches, and appear in July, 
the seeds ripening in September. Plants of this kind must 
be reared in a hotbed, and may be transplauted, when 
they have acquired sufficient strength. If kept in pots, 
and sheltered during the winter in a warm greenhouse, 
they will live two or tb1·ee years. 

ACIA, a genus of the monadelphia dodecandria class 
and order, and natural order of pomacere, The essential 
character is, calyx five parted; corolla five petalled, une
qual ; drupe full of chinks. We know of only one apecies, 
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a native of Guiana, which rise• to a tree of sixty feet in 
height. The fruit is eaten by the Creoles, and account-

ed A~iC"u1LLE, certain small spikes, or prickles, in form 
of needles, wherewith nature has armed several animals, 
as the hedgehog, echinus marinus, &c. 

ACID, in chymistry. The word acid, originally sy
nonymous with sour, and applied only to bodies distin
guished by that taste, has been gradually extended in its 
signification by chymists, and now comprehends under it 
all substances possessed of the following properties : 

I. When applied to the tongue, they excite that 1ensa
tion which is called sour or acid,. 

2. They change the blue colours of vegetables to a red. 
The vegetable blues employed for lhis pm·pose are gener
ally tincture of litmus and syrup of violets or radishes, 
which have obtained the name of re-agents or tests. If 
these colours have been previously converted to a green 
by alkalies, the acids restore them again. 

3. They unite with water in almost any proportion. 
4. They combine with all the alkalies, and most of the 

metallic oxides and eal'lhs, and form with them those 
compounds which are called neutral salts. 

It must be remarked, however, that every acid does 
not possess all these properties, but they all possess a 
sufficient number by which they may be distinguished 
from other substances. 

The acids are by far the most important class of bodies 
in chymistry. It was by their means indeed, by studying 
their properties, and by employing them as instruments in 
.the eumination of other bodies, that men of science laid 
the foundation of chymistry, and brought it to that state 
fo which we find it at present. The nature and composi
tion of acids, therefore, became a very important point of 
discussion, and occupied the attention off he most eminent 
.cultirntors of the science. 

Paracelsus believed that there wa-s only one acid prin~ 
ciple in nature, which communicated taste and solubility 
to the bodies in which it -was combined. Beecher em
braced the same ·opinion ; and added to it, tliat this acid 
principle was a compound of earth and water, which he 
considered as two elements. Stahl adopted the theory 
of Beecher, and endeavoured to prove that this acid prin~ 
ciple is sulphuric acid; of which, according to him, all 
the other acids are mere compoun<ls. But bis arguments 
were only conjectures or vague experiments, from which 
nothing could be deduced. Nevertheless, his opinion, 
like every other which be advanced in chymistry, con
tinued to have supporters for a 1ong time, and was even 
countenanced by Macquer. At last its defects began to 
be perceived : Bergmann and Scheele declared openly 
against it: and their discoveries, together with those of 
Lavoisier, demonstrated the falsehood of both parts of the 
theory, by showing that sulphuric acid does not exist in 
the other acids; and that it is not composed of water and 
earth, but of sulphur and oxygea. 

The opinion, howe\·er, that acidity is owing to some 
principle common to all the salts, was not abandoned. 
lVallerius, Meyer, and Sage, had advaRced different the
ories in succession about the nature of this principle; but 
as they were founded rather on conjecture and analogy 
than direct proof, they obtained but few adrncates. At 
last l\Ir. Lavoisier, by a number of ingenious and accurate 
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experiments, proved that several combustible sub•tancee 
when united with oxygen form acids; that a great numb~r 
of acids contain oxygen; and that when this pdncipl? 19 

separated from them, they lose their acid properties. 
Thus phosphorus, charcoal, and sulphur, being separat~ly 
inflamed in oxygen gas, combine with its base ; acquue 
an additional weight, equivalent to that of the air consum· 
ed, or absorbed; and are converted into phosphoric, car
bonic, and sulphuric acids. 

The Lavoiserian theory is further supported by exeer
iments, in which the known acids arc decomposed mto 
oxygen and one or more c?rnbus1ible ~ases. _If purified 
nitre (nitratofpotasb,) prenously deprived of its water of 
crystallization, iii exposed ina silver retort to a low red heat, 
a large quantity of gas, consisting of oxygen and azote, 
in the proportion of four of the former to one of the latter, 
will be given out, and pure potash will remain in the re
tort; the weight of which, with that of the gases, will be 
equivalent to that of the original nitre. But force the 
gases into union, by meani of !he electric spark, their vol· 
urne is gradually diminished, and at length the whole is 
reduced to an acid liquor, possessing all the qualities of 
nitrous acid; if this, and the potash reruaining in the first 
process, are mixed together, chymical union immediately 
ensues, and nitre is reproduced. He concluded, therefore, 
that the acidifying principle is oxygen, an\] that acids are 
nothing but combustible substances combined with oxy
gen, and differing from one another according to the na-
1 ure of the combustible base. 

This conclusion, as far as regards the greater number 
of acids, is certainly true. All the simple combustibles, 
except hydrogen, are convertible into acids; and these 
acids are composed of oxygen and the combustible body 
combined. This is the caae also with four of the met
als. It must not, however, be admitted without some limi
ta1ion . 

J. When it is said that oxygen is the acidifying princi
ple, it is not meant to affirm that oxygen possesses the 
properties of an acid, which would be contrary to truth; 
all that _can be meant is, that it enters as a component part 
into acids, or that acids contain it as an essential ingre
dient. 

2. But, even in this sense, the assertion cannot be ad
mitted: for it is not true that oxygen is an essential in· 
gredient in all acids, or that no body po.sesses the prop
erties of an acid unless it contains oxygen. Sulphurated 
hydrogen, for instance, possesses all the characters of an 
acid, yet it contain:s no oxygen. 

3. _When it is sai-d that oxygen is the acidifying princi· 
pie, 1! cannot be meant to affirm that the combination of 
oxygen wilh bodf~s prod?ces i~ all cases an aci<l, or that 
when~ver a body 1s combme.d w1lh oxygen the product is 
an acid; for 1h~ CO'nlrnry 1s known to every chyrnist. 
Hydrogen., for mstance, when comlJined wilh oxygen, 
forms not an acid, but pure water, and the greater num~ 
her of metallic bodies form only oxides. 

A!l that ~·? ~e me~nt,_ then~ when it is sai<l that oxy
gen is the ac1d1fy1~g principle, 1s merely that it exists as 
a component part 111 the greater number of acids; and that 
many acids are formed by ~ombustion, or by some equiv· 
alent process. The truth 1s, that the class of acids is al
together arbHrary; formed when lhe greater number of 
the bodies arranged under it were unknown, and before 
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any precise notion of what ought to constitute the cbar.ac
teristic marks of an acid haJ been thought of. New bodies, 
when they were disco•·ered, if they possessed any prop
erties analogous to the known acids, were referred without 
scruple to lhe same class, how much soever they differed 
from the"1 in other particulars. Hence we find, under the 
head of acids, bodies which ha,-e scarcely a single prop· 
erty in common, except that of combining with alkalies and 
earths. 

From what has been stated, however, it follows, that the 
acids are compound bodies, and almost all of them form· 
ed by the union of some other substance with oxygen: this 
substance is called the base or radical. In some cases the 
radical has never been found in a separate state, when it jg 
said to be unknown. See AcrntFIABLE base. 

Tlie acids as combined with oxygen may be arranged 
as follows: · 

States of Oxygenation, according as the compound 
contains less or more oxygen. 

,--A.----
Baau. 1st. 2d. 3d. 

(Sulphur Sulphureous 

~ 
Azote Nitrous 

With simple Phosphorus Phosphoreous 
radica\1. ~~~~~~c 

Lri~;~!~ena 

{

C.,·honond fAcotou. 

'\~!~i~~:ble ~rif.e"r~~~n lli;o.~ 

"°'"'·"'· I 
l 

WiLh_ll·iple {fi~:~r0~n, 
ratlu:rds. and 

Azote. 

~!i~~n ur:jj. 1 
See CHYMISTRY. 

Sulphudc 
Nitric 
Phosphoric 
Carbonic 
Arse11ic 
Molybrlic 
Chromic 
Acetic 
Tartarie. 
Citric 

~~~?~c 
Gallic 
Benzoic 
Succinic 
Saccholactic 
Formic 
Sebacic 
Pruuic 
Lithic 

Muriatic 
Fluori~ 
Boracic 

Oxymuriatic 
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lDIFIABLE base, or RADICAL, is any substance, 
whether simple or compound, that is capable of uniting, 
without decomposition, with such a quantity of oxygen as 
to become possessed of acid properties. Almost all the 
acids agree with each other in containing oxygen, but 
they differ in their radicals; of course the acidifiable base 
or radical deteronines the species of acid. Sulphur 
combined with oxygen, forms sulphuric or vitriolic acid. 
Almost all substances will combine with oxygen, but 
they are not all acidifiable bases. That the process of 
acidification may take place, a large proportion of oxy
gen is necessary, otherwise the result is only an oxyd. 
See CHYMJBTRY .. 

ACIDOTUM, a genus of the monoecia polyandria 
class and order. The essential character is: male, calyx 
five leaved; corolla none; stamina fixed to a globular 
receptacle. Female, calyx six leaved; corolla none; 
sly le trifid; capsule three grained. One species only is 
noted of this plant, which is a native of Jamaica. But of 
its qualities little seems to be known. 

ACIDUL.!E, a term used for the coldmineral waters, 
+listiniuishe<l by their ~parkling appearance wlien poured 
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from one vessel to another, and by their brisk aci<luloui 
taste. They contain a considerable quantity of free 
carbonic acid. 

ACIDULUM, a term to express a kind of native com
pound salts, in which the alkaline base is supersaturated 
with acid; these are employed in chymical processes, 
and for economical purposes as acids. The two species 
already known are, the tartareous acidulum or acidulous 
tart rite of potash; and the oxalic acidulum, or aciollulous 
oxalat of potash. 

ACINACES, a kind of cutlass, or cimeter, in use 
among the Persians. 

AC IN US, a name given to grapes or berries growing in 
clusters, in opposition to baccre, or such berries as grow 
single. 

ACKL YS, in medicine, signifying dimness of sight , 
or blindness, arising from opacity of the cornea. (a) 

ACLIDES, in Roman antiquity, a kind of missive 
weapon, with a thong fixed to it, whereby it might be 
drawn back again. 

Most authors describe the aclides, as a sort of dart or 
javelin; but Scaliger makes it roundish, or globular, with 
a wo0tlen stem to poise it by. 

ACNIDA, Virginian hemp, a genus of the dioecia 
class, and pentandria order of plants. The charactera 
are; in the male, the calyx is a perianthium consisting of 
tive leaves, ovate, concave, acute, and membranous on 
the margin. No corolla. The stamina consist of five 
very short capillary filaments ; the antherre are versatile, 
two celled, and forked at both ends. Female on a sepa
rate plant, of which the calyx consists of an involucrum 
many leaved, linear, and deciduous ; and a perianthium 
two leaved, very small and persistent. No corolla. The 
pis till um has an ovate germen; the styli are five, long, 
reflected, and downy; the stigmata are simple. The pe· 
ricarpiurn is an egg shaped fruit, compressed, many an· 
gled, sulcated, and covered with a succulent calyx. The 
seed is solitary, round, and compressed. There is only 
one species of it, vis. the acnida cannibina. It is a na
tive of Virginia, but rarely cultivated in Europe, except 
for the sake of variety. It·has little beauty, and at pres
ent is applied to no useful purpose. 

ACNUA, a measure of land, among the ancient Ro
mans, containing about a quarter of an acre. 

ACOEMETI, a kind of ancient monks, who perform
ed divine worship night and day in their churches. They 
divided themselves into three classes, each of which of
ficiated in their turn, and relieved others, so that their 
churches were ne·ver silent, night or day. 

ACOLUTHI, or Ac<>LYTHI, denote candidates for the 
ministry, so called from their continually attending the 
bishop. It is a term applied to persons who are stead
fast and immoveable in their resolutions. 

AcoLVTHI, is used for the body guards who attended 
the emperors of Constantinople. 

AcoLVTHI, is also an appellation gi,-en to the atoics, 
on account of their steady adherence to what they had 
once resolved. 

ACOLYTHIA, in the Greek church, denotes either 

thAoC~N:r a~iv;~~t:::~~:'u~:~hinb:on~i~~i~t=~~i~1s~~' like 
tl1e dircus; a name likewise giHn to au ancient order or 
knighthood. 
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ACONlTI, an appellation gi-ven to some of the ancient 
athleta, who anointed their bodies with oil, instead of 
covering them with dust; or who overcame their antago
niots with ease. 

ACONITON, signifies not plastered, and is a name 
applied to ves•elo not lined within. 

ACONITUM, woltsbane, or monks-hood, a genus of 
plants of the class and order polyandria trigynia. The 
essennl character is, calyx none; petals five, the highest 
arched ; nectaries two, peduncled, recurved; capsules 
three or five. 

Nine species, all hardy herbaceous perennials, are enu
merated of this genus, which has received the name of 
monks-hood from its flower, being composed of five irreg· 
ular petals, resembling in some measure a man's head with 
a helmet or hood on it. The upper petal represents the 
hood or helmet ; the two lower ones stand for that part 
which covers the lower jaw; and the two wings seem 
adapted for covering the temples. From the centre of 
the flower there arise two pistils, resembling feet, and re· 
ceived into the hollow of the upper petal, or hood; as is 
also another pistil, which finally becomes a fruit, compos
ed of sel'eral membranaceous vaginre collected into a head, 
and usually containing angular and wrinkled seeds. 

AH the species of aconite are extremely acrimonious, 
occaiJioning mortal convulsions, or inflammations that end 
in a mortification. It is even said that some persons by 
only smelling at the flower of the common monks-hood 
have been seized with swooning fito, and lost their sight 
for two or three days. Like other poisons, however, it 
has been used as a medicine in small doses, particularJy 
in rheumatisms and intermittents. 

AcoNTIAS is used for a kind of meteor, with a roundish 
or ob~ong head, and a long slender tail, resembling a javelin. 

ACONTIUM, in Grecian antiquity, a kind of dart or 
javelin, resembling the Roman pilum. 

ACORN, a little ornamental piece of wood, in the 
shape of a con~, fixed on the top of the spindle on the 
mast head, above the vane, to keep it from coming off the 
spindle in a whirlwind. 

ACOR US, calamus, aromuliws, Stv<let flag, or sweet 
'l'ltSh, a genus of th~ monogynia order, belonging to the 
hexandria class of plants, and ranking in the second pat
ural order, piperitre. The characters are, the calyx is a 
cy1indric simple spadix CO\'ered with florets; there is no 
spatha, nor perianthium; the corolla is composed of six ob
tuse, concave, loose petals; the stamina comist of six thick
ish filaments, somewhat longer than the corolla; the an
tberre are thickish and didymous; the pistillum has a gib
bous oblong germen the length of the stamina, no stylus, 
the stigma a prominent point; the pericarpium is a short 
triangular, obtuse three celled capsule, attenuated at bot b 
ends; the seeds are numerous, and of an oblong egg shape. 
·There are two species : the acoros calamus grows natu· 
rally in shal1ow standing waters, and i~ found wild in riv· 
ulets and marshy places about Norwich and other places 
in this island, in the canals of Holland, in Switzerland, 
aod in other countries of Europe. The shops ham been 
usually supplied from the Levant with dried roots, which 
do not appear to be superior to those of our own growth. 
The root of this plant has a very agreeable flavour, which 
is greatly improved by drying. It is reckoned carmina-
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tive and. stomachic, having a warm, pungent, bitleri:;h 
taste, so is frequently used as an ingredient in bitters .. 

Acosus, a blue coral, found on the coasts of Africa, 
from Rio del Re, to the ri\"'er Camarones. It grows in 
form of a tree, on a rocky bottom. 

ACOUSMATICJ, in Grecian antiquity, such disciples 
of Pythagoras as bad not finished their five years proba
tion. 

ACOUSTICS, the science of hearing, or of sounds in 
general. See PNEU?tIATICs. 

AcousTIC duct, in anatomy, a name sometimes girnn 
to the external passage of the ear, mere usually railed 
meatus auditorius. See ANATOMY. 

AcousTIC instrunient, or ear trumpet, one contrived 
to assist hearing. It is fashioned in manner of a horn, 
with a perforation in the smaller end, which is fitted to 
be put into the ear. 

ACQUEST, or Ac<1.u1Ts, in law, denotes goods not 
<lescended by inheritance, but acquil'ed by purchase or 
donation. 

ACQUIETANDJS plegiis, in law, a writ which lie• 
for a surety against a credilor, who refuses to acquit one 
after the debt is paid. Cowell. 

ACQUIETANTIAdeshires et lntndl'edis, a freedom 
from suits and services in shires and hundreds. 

ACQUITTAL, io law, is a deli••erance or setting free 
from the suspicion of guilt. 

Acquittal is either in fact, or in ]aw; in fact, it is where 
a person, on a verdict of a j11ry, is found not g11illy: in 
Jaw, it is when two persons are indicted, one as a princi
pal, &c. the other as acces15ory : here if the former is dis
charged, the latter of consequence becomes acquitted. 

It is also used for a freedom from entries and molesta
tions of a superior lord, on account of services issuing out 
of land. 

ACQUITTANCE, a discharge in writing for a sum of 
money, witnessing that the party has paid the same. 

Every man is obliged to give an acquittance on receiv· 
ing money ; and a servant's acquiltance for money re .. 
ceived for the use of his ~aste~, shall bind him, provilled 
the servant used to recen'e h1s master's rents. An ac. 
quittanc.e is a foll discharge, and bars all actions, &c. 

ACRE, a measure of land containing four square roods 
or one hundred and sixly square poleS. ' 

The arpent, or French acre, is equal to ] .! of the En .. 
glish acre. . That of Strasburg is only ab~ut one half 
of the English acre. The Scotch acre is to the English 
acre by statute, as I 00, 000 to 78,694, 

We have computalions of the number of acres contain .. 
ed in s~ver?l. countl'ies; thus, England is said fo contain 
forty .. s1x 1mll1ons and upward; and the United Pro\'inces 
about four and one lhird millions. 

th:a~~:, t~1~;e~~~;: 1~:1i1:~ ~·ig.~ns~a~t~s, at a certain rate by 

ACRID, an appellation gi•·en to such matler as is of a 
sharp or pungent taste. 

Ancient natural.is.Ii.; distinguished two kinds of acrid 

!~:t:s,;1e~n~0~;o~;te~~~~ :~~~111, ::~na~:rli~?' as in pepper; 

ACRIFOLlU~f, signifie.s any prickly leaved plant. 
. AC.ROATIC, JO the Arntolehan schools, a denomiua

t10n gt\~en fo such lectures as were calculated only fo
1 
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the inllinate friends and disciples of tbal philosopher; be
ing chiefly employed in demonstrating some speculative or 
abstruse part of philosophy. Acroatic is also used, in a 
more geueral sense, for any thing that is sublime or ab
struse; thus we read of anacroatic philosophy, theology,&c. 

ACROATJCI, an appellation gh·en to such of Aris
totle's disciples as were instructed in his acroatic, or sub
lime philosophy. The acroatic lectures stood contradis
tiuguished from the exoteric, which were adapted to a com
mon audilory. 

ACROBATICA, or AcaooAT1cu>1, in Grecian anti
quity, an engine on which people were raised aloft, that 
they might have the better prospect. 

ACROCHIRISJ\1US, in Grecian antiquity, a kind of 
gymnastic exercise performed with the fists, without clos
ing al all. 

ACROCHIRISTES, in Grecian antiquity, one who 
practised, or excelled at, the exercise called acrochiris-m- ' ACROCHORDUS, or W orted Snake, a genus of snake, 
with body and tail completely covered with warts: there 
al'e three species; 1st, the Acrochordus J avanicus, which 
is whillsb beneath, with the sides marked by dusky spots. 
The remarkable snake which gave rise to the institution 
of this new genu1, is a native of the island of Java, and 
was fil'st described by Mr. Hornsted in the Swedish trans
actions fo1· !be year 1787. It was found in a large pep
per ground near ~angasan, iu the year 1784, and measured 
about eight feet in length; the thickoess of the neck be
ing six iuches, that of the largest part of the body ten 
juchcs, and that of the tail an inch and an half: the col
our of the upper pal'! of the animal was blackish, and 
of the under part 11hitish; the sides marked with dusky 
spots: the head truncaled, depressed, and scaly: the 
jaws equal, the superior being emarginated beneath; 
the inferior cur\'ed : the eyes lateral, on the fore part 
of the heaJ; the il'ides li,·ed: the nostrils circular, 
small, approximated, and situated abo''e the tip of the 
snout: the rictus or gape rather small for the size of the 
body: the teeth in bolh jaws subulate, Hl'Y sharp, and 
re,·e1·sed, without any appearance of fangs, and accompa
nied by a double row of \'ery small teeth in !be pa la le: 
the tongue lbick at the base, the forked part black and 
slender: the body entirely covered, as well as the fail, 
with rough lritarinated warts: the vent small, the body 
1·cry suddenly tapering toward the tail. This snake was 
secured by a Chiuese, by means of a split bamboo applied 
orer its neck, and thus carried to Bata,ia, where, on be· 
ing skinned and opened, exclusive of a quantity of i11di· 
gestecl fruit, were found five completely formed young, 
measuring nine inches each; the flesh of the animal was 
eaten by the Chinese people, who affirmed that it was ex
cellent food, and the skin, being presern<l in spirits, was 
brought O\'er to Europe by Mr. Hornsted, and deposited 
in the museum of !be king of Sweden. 

2dly, Doubtful or Brown Acrochordus, with carinated 
abdomen, and sides spotted "ilh black. In its general 
:1ppearance aMI proportion so Yery nearly does the pres· 
cnt serpent resemble the preceding, or Ja,1an species, 
that one clescriplion might almost sen·e for both, except 
that the head in thi11 is co,·ered with Yery minute rough 
or warted srale!i, dilfcl'ing in ,.;ize alone from tho!!e on 
01Uer parts of lhe a~i!nal; whereas, if we m:iy rely on the 
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accuracy of lllr. Hornsted's description and figure of the 
Ja\·an Acrocbordus, that part ia covered with fiat, ovate 
scales, and of a far different appearance from the muricat
ed or wartlike scales on every other part. The size of 
the present specimen also falls much short of the former, 
measuring only about three feel in length: ils colour is an 
ob•cute brown, with some ill defined clouds and patches 
of a darker colour disperoed along the sideo and abdomen; 
the shape of the vent, thickness of body, end sudden con
traction at the beginning of the tail, as well as the compar
ative size and shape of that part are exactly similar: the 
abdomen, however, in this serpent is slightly carinated be
neath toward the tail, which is a circumstance not particu
larized in Mr. Hornsted's description of the Jann species. 
The present specimen is in the Brilisb Museum, and the 
engraving which accompanies this article will show in the 
most satisfactory manner the resemblances and discrep~ 
ances between this and the former animal. rte nati¥e place 
is not particularized. See Plate Nat. Hist. fig. 7. 

3dly, Fasciated Acrocbordus, with carinated abdomen, 
and wbilish ascendent lateral bands. This is so much al
lied to the preceding, that it may perhaps be doubted 
whether it really differs in any other respect than age, 
size, and cast of colours, measuring about 18 inches in 
length, and being of a dusky brown colour, with se,·eral 
paler fascire which take their rise from the abdomen, and 
ascend on the sides; the abdomen is carinaled, as in the 
former. This is certainly the Hydrus granulatus of lllr. 
Schneider, who, in his work on the Amphibia, describe• 
it as a water snake, though, seemingly, without any other 
foundation than its having a carinated abdomen; ils other 
characters by no means agreeing with tho•e of the genu
ine Hydri. 

ACROMION, or Acsomuot, in anatomy, the name of 
the upper part of the scapula, or shoulder blade. See 
ANA'l'Ol'dY. 

ACROMONOGRAMMATICUM, a kind of poem, 
wherein every nrse begins with the same letter with 
which the preceding verse terminates. 

ACROSPIRED, in mall making, a term used for such 
graini or barley as shoot or sprout out at the blade end, as 
well as at the root end. 

ACROSTIC, in poetry, a kind of poetical composition 
dispo•ed in such a manner, that the initial letters of the 
verse make some person's name, title, motfo, &c. 

ACROSTICUM, Wall Rue, the name given by Lin
nreus to a distinct genus of fern, of the class and order 
crytogamia filices, formerly called ruta. The generic 
character is, that the fructification covers the whole under 
the surface of the frond. The species are 44 in number, 
two only of which are natives of Britain. 

ACROSTOLIUM, in the naval arcbiteclure of the 
ancients, the extreme part of the ornament used on the 
prows of their ships. This was of nrious forms; some· 
times in the shape of a buckler, helmet, animal, &c. but 
mme frequently circular, or spiral. It was usual to tear 
the acrostolia from the prows of vanquished ship•, as a 
token of victory. Authors, not unfrequently, confound the 
acrostolia wilh the ~ecoralions of lbe poop, as al'o with 
the roRtra ; from which, howe\"er, they are very tlistinct. 

ACROTELEUTIC, among ecclesiastical writers, an 
appellation given to any thing added at the end of a psalm 
or hymn; as the g loria Patri, or doxology. 
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ACROTERIA, in architecture, small pedestal• upon 
which globes, vases, or statses, stand at the ends or mid-

~:et~~ f:t~~~~~t:h::1~r~=~~f~e~=~f th~~f ~:!~~t.,":a~~:~ 
whereas that in the middle ought to be one eighth part 
more. 

.AcaoTi:au. likewise denotes the 6gures placed as or· 
aaments, or crowning11, on the tops of churches; and some
times sharp P.innacles standing in ranges about Oat build· 
iogs, with rails and balusters. 

AcaoT£RIA, among ancient physicians, a term used to 
denote tbe larger extremities of the body, as the head, 
hands, and feet. 

AceOTERIA is also used for the tips of the fingers, and 
lilomelimes for the eminences of the bones. 

ACT, among logicians, denotes an operation of the hu
man mind; in which sense comprehending, judging, will
ing, &c. are called acts. 

AcT, among lawyers, is used for an instrument or deed in 
writing, serving to prove the truth of some bargain or 
transaction. Thus, records, certificates, &c. are call· 
ed acts. 

AcT is also used for the final resolution, or decree, of an 
aBSembly, senate, council, &c. 

Acts of parliament are called statutes; acts of the roy· 
al society, transactions; tho!e of the French academy of 
sciences, memoirs; those or the academy of sciences at Pe· 
tersburg, commentaries ; those of Leipsic, act a erudito~ 
nim; the decrees of the lords of session at Edinburgh, 
acla stder1mt, &c. 

ACT, in the universities, a thesis maintained in public 
by a candidate for a degree. At Oxford, the term when 
masters or doctors complete their degrees, is called the act, 
which is held with great solemnity: at Cambridge, it is 
called the commencement, as being the commencement of 
the long ncation. 

AcT of faith, auto da Ji., in the church of Rome, a kind 
of jail delivery, for burning or setting at liberty the pris
oners of the inquisition, or heretics, as they are called. 

An act of faith is the utmost exertion of brutal t,:>ranny, 
and a reproach to humanity itself; the tragical port of 
which is thus described by those who have seen it. The 
1uisonera being clothed in peculiar habits, are carried in 
1olemn procession to the place of execution; where there 
are aa many slakes set up as there are prisoners to be 
burnt, with a quantity of dry furze about them. Tho;e 

;::rd.a~~ A~~::si~r: ot~y~~;a~~i:t a~~m:':,~~io~u~~tt~: 
ashes; but those who persist in their heresy, are chained to 
Jfakes about four feet high, a board being fixed on the top 
of the stake, on which the victim is seated. This being 
done, the jesuits, after repeated exhortations to be recon· 
ciled to the church, deliver them over to the devil, who 
they tell them is standing at their elbow to receive their 
souls, and carry them with him into the Oames of hell; 
which instance of popish charity is followed by loud 
shouts from the deluded mob, exclaiming let the dogs' 
btards bt &inged; this they do by holding a bush of 
flaming furze, fastened to a pole, to their faces, till they 
are burnt to a coal. At last, fire is set to the furze at the 
(oot of the stake; but the unhappy sufferers are placed so 
high, that the Oame seldom reaches abo••e the seat on 
which they sit, so that they seem rather roasted than burut. 
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Such i1 the wretched death the;e poor victim• .suffer, 
and that for no other reason (for crime it certainly is not) 
than that they do not believe all the absurdities of pop•· 
ry ! There cannot be a more lamentable spectacle; ye~ it 
is beheld by l~oth sexes,. and by persons of all ?ges! with 
transports of JOY and 1ah1faction. How shocking 1s the 
practice? how detestable, beyond espreHion, are the au .. 
thors and promoters of it! From such a religion, and such 
diabolical maxims, will not every protestant most fervent· 
ly pray God to deliver us? 

As to those who escape the flames, 1ome are imprison~ 
ed, and others obliged to do penance during their lives. 

ACTA denoted, among the Romans, a pleasant garden 
formed near the hank of a river, in which they gave them· 
selves up to all kinds of plea•ure. 

ACT JEA, or herb Christopher, a genus of the polyan
dria monogynia class and order. The essential charac
ter i!, calyx four leal'ed; corolla four petalled; berry one 
celled; seeds semiorbicular, in h\•o rows. 

'.rhe genus includes four known species; one of which, 
the acltea spicata, grows wild in England, an() is some· 
times used in medicine as a powerful repellent. Caution, 
however, is necessary in employing it. The actrea race· 
mosa is an American plant, and is ca1led black snakeroot, 
to distinguish it from the common snakeroot. It is used 
in that country as an antidote against se\·eral kinds of an· 
imal poisons, and particularly that of the rattlesnake. 

ACTS, in dramatic poetry, are certain di,-isions, or 
parts of a play, designed to give some respite both to 

:~=u~~:o~~;"tni~t:~ta~~~~~s :Tah;u~:t~o~r~n~l~a;; ~v~i!: 
Romans, as appears from Horace. 

Neubre\·iorquinto, ncusitt1roUuctior,actu. 

According to some critics, the first act, he.ides intro
ducing upon the stage the principal characters of the play, 

~~~:t t~o c;i~~o~~i!hfnt:r~l~~~~t; o~h~u~~~r~, o;o i~~i:::;:.~: 
cles and difficulties; the fourth, to find remedies for these, 
or to raise new ones in the attempt; the 6fth concludea 
the piece by introducing some incident to unravel the 
whole plot. 

ACTIAN games, in Roman antiquity, those instituted 
in commemoration of the ''ictory at Actium. Strabo 
whose opinion is now generally followed, tells us, thal 
they returned only every fifth year, and were sacred to 
Apollo, thence called actitt,•. 

AcTrAN years, an era, or series of years, commencing 
from the batlle of Actium, and othern·ise callerl the era 
of Aue:ustus. 

ACTINJA, a genus of the mollusca order of worms• 
its body is rough and wrinkled, furnished with cccentri~ 
cirri and with a single terminal aperture; it atlaches it· 
self to rocks an~ other substances, .among which it is 
foun~. These animals are called urhca marina, sea ane
momes anU nettles; the latter appellation is gi\'en from 
the painful seusalion experienced when they arc handled 
They are ,.i, iparous, and feed 011 shell fish. There ar~ 
five species. 

ACTIO:'<, in mechanics an.d physic•, is the pressure 
or percussion of one body agamst another. It is one or 
the laws or nature, that action and re-action are equal. 
that is, the resistance of the body mond is ahvaya equai 



ACT 

lo the force communicated to it; or, which is the same 
t bing, the moving body loses as much of its force as it 
communicates to the body moved. See MECHANIC•· 

AcTJON, in rhetoric, may be defined, the accommodation 
of the voice, but more especially the gesture of an orator, 
to the subject be is upon. It is chiefly directed to the 
passions of 1he audience. 

The power of action has been known at all times. 
Cicero tells us, "That it does not so much matter what an 
orator says, as how he says it." Horace, in his Art of 
Poetry, is no less explicit in setting forth its vast influ
ence on mankind. 

Withlhosewholaugh,oursocialjoyappears; 
With those who mourn, we sympathize in tea1·s. 
Jfyou would have me weep, begin the strain; 
Tbenlshallfeelyoul."sorrows,feelyourpain. 

After all, the utility, and even morality, of studied action 
is controverted,._ It is cer.tainly enough if an orator studies 
sufficient of external grace that there shall be nothing dis
gu•ting in his manner or delivery. In truth, the attempts 
at theatrical action in same young orators,.and particularly 
in the pulpit, are calculated to make themselves, and what 
they say, ridiculous, rather than respected, in the eyes of 
all judicious persons. 

ACTION, in poetry, denoteil much the same with the fa. 
blo or subject of an epic or dramatic poem; only that the 
former may be real, whereas the latter is always feigned. 

It is necessary to the perfection of an action that it be 
but one, that it be entire, that it be important or affecting, 
and that it have a suitable du!'ation without being inter, 
ruptcd. It is ne breach, however, of the unity or integrity 
of the principal action, that there al'e subordinate ones, 
serviug to obstruct the hero's measures. 

ACTION, in a theatrical sense, is nearly the same with 
action among orators; only the actor adapts his action to 
an assumed character, whereas the orator is supposed to 
he in realily what his action expresses, whether joyful, 
grie\'ed, &c. The perfection of theatrical aclion consists
in imitating nature, or expressing, in a lively manner, the 
behaviour of a man of the assumed character and circurn~ 
stances. 

ACTION, in painting and sculpture, denotes the posture 
of a statue or picture, serving to express some passion, &c. 

AcTWN of lite mouth, in the manege, signifies a horse's 
champing upon the bit of the bridle, thereby emitting a 
ropy foam; which is looked upon as a sign of health, Yig
our, and met lie. 

ACTION, in law, denotes either the demanding, in a le· 
gal manner, whal is any man's due; or the process brought 
for recovering the same. The suit, till judgment, is prop· 
erly called the action; but not after; and therefore a re
lease from all actions is no bar to execution. Co. L'itt. 
281. 

Aclions are either criminal or civil. 
Criminal actions are to have judgment of death, as ap

peals of death, robbery, &c. or only judgment for damag.e 
to the injured party, fine to the king, and imprisonment. 
Under the head of criminal actions may likewise be rank~ 
ed penal actions, which lie for some penalty or punishment 
on the party suecl, whether corporal or peruniafy. 

Actions upon tbe •tatute are alw brought on breach of 
any st•tute, or act of padiament, by which •n aclion !s 
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given that did not lie before; as where a pers?n commits 
perjury to the prejudice of another, the injured party 
shall have an action upon the otatute. And, lastly, popu
lar actions, so called, because any person may bring them 
on behalf of himself and the crown, by information, &c. 
for the breach of some penal statute. These are called 
qui lam actions, from the words of the writ. 

Civil actions are divided into real, personal, and mixed. 
AcTION, Teal, concerns only real or landed property, 

for that is the only property which our ancestors account• 
ed real. It is therefore that whereby a man claims a title, 
lands, tenements, &c. in fee, or for life ; and this action is 
either possessory, or ancestral; possessory, when the 
lands are a person's own possession or seisin; ancestral, 
when they were of the possession or seisin of his ancestors. 

AcTION, personal, is one brought upon any contract 
for money or goods, or on account of trespass, or other 
offence committed; and thereby the debt, goods, chattels, 
&c. claimed. 

AcTION,mi:red, is one lying as well for the real proper
ly demanded as against the person who bas it, and on 
w.bich the thing is-recovered with damages for the wrong 
sustained: .such is an action of waste, 1med against a ten
ant for life, the place wasted being reco¥erable, ,with 
treble damages for the wrong done. 

All actions seem to, be. temporary and limited. A real 
action may be prescribed against, in five- years after a fine 
levied, or recovery &uffered. Writs of formedon for any 
title to lands in being, must -be sued out within twenty 
years. Actions of debt, account, detinue, troYer, and 
trespass, are. to be brought within six years, of assault and 
battery within four years, and of slander within two years, 
after cause of action, and not afterward. 

It ought, however, to be observed, that the right of ac
tion in these cases is saved to infants, feme coverts, and 
persons in prison, or beyond sea, &c. provided they com
mence their suits within the time limited after their inabili.
ties are removed. 

Actions may be brought by all persons whatever, but 
those attainted of high treason or felony. An outlawed 
or excommunicated person, &c. cannot bring any action 
till pardoned, absolved, &c. A feme covert must sue .. 
with her husband, and infants by their guardians . 

AcTION iipon the case1 is a general action which lies 
for the redress of wrongs and injuries done without force, 
and which by law are not specifically provided agaiost. 
This at present is the most frequent of all actions, being 
brougLt in all eases where no certain form has been esfo.b:"' 
lished; and the reason why it is called an action upon the 
case, is because the whole cause or case is set forth in the 
writ. It may be brought as well where there is another 
action as where no other lies. 

ACTION ttpon the case for words, is brought where a 
person is injured ia his reput·atio.u; and for words which 
affect the life, office, trade, &c. or tend to the loss of pre
ferment in marriage" or otherwise; or to the <lisinherit
ance, or other damage of a person. 

ACTION prejudicial, otherwise called p1'eparatory, one 
w-hich arises from some doubt in the principal; as, where 
one sues his younger brother for lands descended from 
the father, on which it is objected to him that he is a bas
tard. Here this point of bastardy is to be first tried 01· 

judged, before the principal cause can proceed. 
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AcTtON of a writ, i11 when a persl}n p1ead-t Bomc ~ .t. 
ter, hy which is shown, that the plaintiff bad no Coi\lRt> to 
ha,·c tbe writ brought; though, perhaps, he may h3'e 
another writ for the same matter. It ii' hence callet..1, a plea 
to the action uf the writ, in contradistinction from a plea 
to the action. 

AcTION, among physicians. The actions of the hu
man bocly are divided into the ,·ital, animal, or natural ones. 

Vital actions are those, without which life could not 
be maintained: such is the motion of the heart and lungs. 

Under animal actions are comprehended the senses, 
ima~ination, judgment, and voluntary motions, without 
whirh we could not live comfortably. 

J,astly, natural actions are those which, though not so 
immediately necessary to life, but that we may Jive some 
time at least wil bout them, yet are absolutely neceosary 
to our well being: such is digestion. 

AcTroN, in commerce, a term used abroad for a certain 
part or share of a public company's capital stock. Thus, 
if a compaoy has 400,000 livres capital stock, this may 
be dh ided into 400 actions, each coosi•tiag of J ,000 lines. 
Hence, a man is said to haf'e two, four, &c. actions, ac
cording as be has the property of two, four, &c. thousand 
livres, capital stock. 

The transferring of action~, abroad, is performed much 
in the same manner as stocks are with us. 

ACTIONARY, or AcTtONIST, in commerce, a term 
used among foreigners, for the proprietor of an action, or 
share of a public company's stock, 

ACTIVE, among grammarians, an appellation given to 
words expressing some action, as I write, I read, &c. 

These are denominated vel'bs, or active verbs, from the 
Latin verbum, a word. 

ACTOR, in a theatrical sense, is a ma& who acts some 
p3.rt or clm·acter in a play. 

Actors were at first few in number, oue or two persons oft
enactingall the characters in a play. At present, however, 
their number is not limited'. a circumslance which creates 
such a dirersity as must greatly interest the spectators. 

It is remarkable with what difference actors were treated 
among the ancients. At Athens they were held in such es
teem, as to be sometimes appointed to discharge embassies, 
and other negotiations: whereas, at Rome, if a citizen be
came an actor, he forfeited his freedom. Among the mod
erns, actors are best treated in England; the French hav
ing much the same opinion of them as the Romans had. 

AcToa was the name ofa person who had the superin~ 
tendence of all the goods of a Roman citizen. He was 
called actor bonorum. 

ACTOR summarum., a slave, to whom was committed 
the office of cash keeper. 

AcToR, among civilians, the proctor or advocate in civil 
courls or cause~. 

ACTOR UM tabulre, fables instituted by ServiusTul
lius, in which the birlhs of children were registered. 

ACTU ARI.IE nat•es, in Roman antiquity, a kind of 
ships designed chiefly for expedition. 

ACTU ARIUS, an officer, er rather notary, appointed 
to write down the proceedings of a court. 

AcTUARll were also officers who kept the military ac
counts, and distributed the corn to the soldiers. 

ACTUS, in antiquity, a measure of length, containing 
one hundred and twenty Roman feet . 
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The ~quare of the actus, w•s just half of the Rom•n 

ac',:.~{l~~~~E, or AcotEATEo, an appellation ghcn 
to any thmg that bas aculei, or prickle•: thu• fishc• ;11e 

dh~~t~~~~o;: LJii~h1:;:~~=~e~; :~~<l n;; :~,~~~:~:uwr;;es~ 
working upon Yolts, he does nof go for enough forwarJ, 
at every time or motion; so that his shouldeu embrace or 
take in too liUle ground, and his cronpe comes too near 
the centre of the volt. 

ACUl\UNA, in antiquity, a kind of military omen, 
taken from the points or edges of spears, sword a, &c. 

ACUPUNCTURE, in the Chinese and Japanese sur
gery, a method of curing several disorders, by pricking 
the part affected with a needle. 

This operation is performed with a gold or silver nee
dle, which they strike into the body with their hand, or 
with a hammer provided for that purpose. Not only the 
legs, arms, and the like parts, are pricked in this manner, 
hut likewise the head and abdomen. 

They have recour:".e to acupuncture in the bead for 
headaches, lethargies, epilepsies, convul~ions, diseases of 
the eyes, &c. and in the alJtlomeo for colics, dysenteries, 
want of appetite, surfoits, &c. 

ACU'l'E, an appellation given to such things as ternoi
nate in a sharp point or edge: thus, we say, an acute an
gle, acute angled triangle, &c. See GeoMETRr. 

AcuTE diseases, among physicians, those wl.Jich !'iUd· 
denly rise to theil· cri.sis, and terminate in a fe\V days. 
They are exlremcly dangerou5, as not affording time to 
administer proper medicines. 

AcuTE, in music, an epithet gh·en to sharp or shrill 
sounds, in oppo!5ition to those called gra\'e. 

ACUTIA'rORES, in antiquily, a kind of smiths rc
taineJ in the ancient armies for sharpening the arms. 

ACUTITlON, in grammar, the pronouncing, or mark
ing, a syllable with an acute accent. 

AD, a Latin preposition, expressing the relation of one 
thing lo another·. 

It is frequently prefixed to other words: thu>, 
Ao bestias, in antiquity, a kind of punishruenl, which 

consisted in throwing the criminal to wild bea:!ts. 
Ao hominem, among logicians, an argument drawn from 

the professed belief or principles of those with lfhom we 
aritue. 

'"'Ao libitum, at discretion, in music, the same wilh 
pince, or si piace. 

Ao ludos, i1~ 1:loman anliq~ity, a kind of punishment, 
whereby the criminals entcrtameu the people either by 
fighting; with wild beasts, or with each other. ' 

An metalla, in Roman antiquity, fhe punhhment of 
such criminals as were condemned to the mines and 
therefore called met?llici. A piece of excellent p~lir.y, 
thus lo make the pumshment of rogues doubly subsenicnt 
to the good of the commonwealth. 

An valorem, among the officer:; of the kin~'s reYenue 
a te~m used for such duties, or customM, }t.'5 ;r~ p:.iid ac~ 
cording to the Yal.ue o~ ~be good~ sworn to by lhe owner. 

ADACTED, ID military affairs, is a term applied to 
stakes, or piles, driven into the earl h by large mall• •hod 
with iron, as in securing rampart!I or ponloo11s. 

ADAGIO, softly, leisurely, in music, a term u~e<l lo 
denote the slowest ef all limes, the gra\'e only ellCepte<I 
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Sometimes it •s repeated, adagio adagio, to signify a stiJI 
greater retardatiuu of time. 

ADALIDEb, in Spain, officers of justice for matters 
that respect the .military forces. 

ADAMAN'l'lNE spar. See MINERALOGY. 
AoAMA NTINE, terrre, the sixth order of earths; to this 

order belongs the corundu111. 
ADAMI pomum, in anatomy, a prominence in the fore 

part of the throat; so called from an idle notion, that a 
piece of the forbidden apple stuck in Adam's throat, and 
occasioned this tumour, which in reality is only the con· 
'"ex part of the first cartilage of the larynx . 

ADAMIC, •arth, turn adamiw, a name by which 
some call the common red clay supposed to be the ada
mah, or ruddy earth, of which the first man was formed. 

ADAMITES, a sect of heretics who went naked; pre
tending that mankind were restored to the original state 
of inaoceace, wherein _.\clam was created. 

ADANSONIA, Ethiopian sour gourd, or monkey's 
head, is a genus of t11e monadelphia order and polyandria 
class, called after the famous French traveller in Senegal, 
Adanson. The essential character is, calyx simple, de
ciduous; style -very long; stigmas many; capsules woody, 
teu celled, with farinaceous pulp, and many seeds. 

We know of but one species, the adansonia <ligitata. 
In its nath'e country, Africa, it grows to a very large tree. 
Its height however is not above twelve or fifteen feet, but 
its circumference is often sixty or se·\lenty feet. The 
fruit is pleasant, of an acid flavour, and eaten with sugar. 
The pulp, or a syrup made of it, is used in putrid fevers; 
and at Cairo the pulp reduced to a powder is administer
ed in fluxes, dysenteries, &c. Jt has grown, from seeds 
sown in a hotbed, to the height of eighteen feet. in our 
stoves. 

ADAR, in Hebrew chronology, the twelfth month of 
the eccle•iastical, and the sixth of the civil year. Jt has 
only twenty-nine days, and answers to the last half of our 
Febniary and the first part of March. 

ADARCON, a coin mentioned in the Scrip:ures, usu
ally of gold, worth about fifteen shillings. 

ADARME, in commerce, a small Spanish weight used 
in America, and nearly equivalent to our dram. 

ADCRESCENTES milites, under the Roman empe
rors, a kind of junior soldiers, not unlike our cadets. 

ADDER. See Co1,uBER. 
ADDEXTRA TORES, the pope's mitre bearero; so 

called, according to Ducange, on accoutlt of their walk
ing at the pope's right hand, when he rides to visit the 
churches. 

ADDICTT, in Roman antiquity, •laves who were re
duced lo that slate because they could not satisfy some 
creditor; whose slaves they became till they could pay 
or work out the debt. 

ADDICTION, llddictio, among the Romans, was the 
making O\ler of goods to another, whether in lhe way of 
sale, or by sentence of court : the goods so delivered were 
called bona t1ddicta. 

Debtors were sometimes delivered over in the same 
manner, and thence called servi addicti, as above. 

ADDITION, in arithmetic, the first of the four funda
mental rules of that art' for this, and addition of fractions 
and decimals,. see ARITH:t1E•r1c. 
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ADDJ'rJoN, iu algebra, is the connecting or putting lo.
gether all the letters or numbers to be added, with their 
proper signs + 01· -. See ALGEBRA.. 

ADDITIONS, in law, denote all manner of designations 
given to a man, over and above his proper name and sur
name, to show what estate, degree, mystery, place of 
abode, &c. he is. 

ADDITIONS of degree, are the same with titles of hon· 
our, or dignity; as knight, lord, earl, duke, &c. 

ADDITIONS of estate, are yeoman, gentleman, esquire, 
&c. 

ADDITIONS of mystery or trade, are carpenter, mason, 
painter, engraver, &c. 

Ann1T.10Ns of place or residence, are London, Edin .. 
burgh, Bristol, York, Glasgow, Aberdeen, &c. 

These additions were ordained to prevent one man's 
being grieved, or molested, for another ; and that every 
person might be certainly known, so as to bear his own 
burden. 

If a man is of different degrees, as duke, earl, &c. he 
shall have the most worthy ; and the title of knight, or 
baronet, is part of the party's name, and therefore ought 
to be rightly used ; whereas that of esquire, or gentleman, 
being as people please to call them, may be used or not, 
or varied at pleasure. 

An earl of Ireland is no addition of honour here; nay, 
the law addition to the children of British noblemen is 
only that of esquire, commonly called lord. 

Writs without the proper additions, if excepted to, 
shall abate; only where the process of outlawry doe• not 
lie, additions are not necessary. The addition of a parish 
not in any city, must mention the county, otherwise it is 
not good. 

ADDITION of ratios, the same with what is otherwise 
called composition of ratios. 

ADDITION, among distillers, a general term for such 
things as are added to the wash, or liquid, while ferment
ing, wilh a view to increase the vinosity and quantity of 
the spirit, or to give it a particular flavour. 

ADDITION, in heraldry, something added to a coat of 
arms, as a mark of honour; and therefore directly oppo
site to abatement. Among adclilions we reckon a border, 
quarter, canton, gyron, pile, &c. In this manner 1he arms 
of a kingdom or state have been added to those of noble· 
men; as happened to the dukes of Boutllers and Richlieu 
in the Italian war, who, by a decree of the senate of Ge
noa, were permitted to add the ensigns of that republic to 
those of their families. 

ADDITION, in music, a dot marked on the ri-ght side ofa 
note, to signify that it is lo be sounded or lengthened half 
as much more as it would ha,·e been without such mark. 

ADDUCTOR, in anatomy, a general name for all such 
muscles as iierve to draw one part of the body toward an .. 
other. See ANATOMY .. 

ADEB, in commerce, a weight used in Egypt, princi· 
pally for weighing rice. It is about two drams less than 
an English pound. 

ADELIA, a genus of the diocecia monadelphia class 
and order. Its essential character is, male blossom ; ca• 
Jix three parted; corolla none; stamina many, united at 
the base. Female, calix five parted ; corolla none, styles 
tl1ree torn, caps. tl'icoccous · 
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'!'here al'e lhrce speciea of shrubs which bear this name, 
all of them nalives of Jamaica. We do not find them re
markable for any particular quality, and therefore, as their 
flower has no beauty, they are seldom cultivated here. 
'!'hey may, however, be raised from seed, and treated as 
stove plants. 

ADELPHIANI, a sect of heretics, who always fasted 
on Sundays. 

ADEMPTION, among civilians, denotes !he revoca· 
tion of some donation or favour. 

The ademplion of a legacy may be done either in ex· 
press terms, or indirectly by disposing of it otherwise. 

ADEN ANT HERA, a genus of shrubby plants of lhe 
class and order decandria monogynia. The flower is com
panulate; and the essential character is, calyx five toothed, 
petals five, globose glands affixed to the outer tip of the 
anthers, whence its name, legume membranaceous. 

Three species are at present known, but the adenan
thera pavonina is the only one which has been as yet cul
tivated in England, where, bowe'fer, it has not flowered. 
The seeds, which are obovate, rounded, and convexly 
lens shaped, are very beautiful, and from their equaJity 
in weight, being each four grains, are used by goldsmiths 
and jewellers; they are also eaten by the common peo~ 
pie in India, and form a cement when beaten up with 
water and borax. It is one of the largest and handsomest 
trees in the .East Indies, and commonly Jives 200 years. 
The wood is solid and durable. Wilb us it forms a hand
some shrub for the decoration of our stoves. 

ADEN OS, a kind of colton, otherwise called marine 
cotton. It comes from Aleppo by way of Marseilles, 
where it pays twenty per cent. duty. 

ADENOSE, abscess, is used for a hard tubercle, diffi
cult to be discussed, and resembling a gland. 

AD ESSEN ARIANS, a sect of Christians, who mai~
·tain that Jesus Christ is really present in the eucharist, 
though not by way of transubstantiation. 

The adessenarians differ among themselves, some of 
them holding that the body of Jesus Christ is in the 
bread; others, that it is about the bread; others, that it 
is with the bread; and others, that it is under the bread. 

ADFECTED equatioiis, in algebra, those wherein the 
unknown quantity is found in two or more different pow· 
ers: such is x 3-ax 2 +bx= a'.l b. 

For the solution of these and olher equations, see AL
GEBRA. 

AD.FILIATION, a Gothic custom, whereby the chil
dren of a former marriage are put upon the same footing 
wilh those of the second marriage. This is otherwise 
called 1mio prolium, and still retained in Germany, under 
the name eillkindscliafft. 

ADHESION, in phy,;iology, is used to denote !he 
sticking together of two bodies. i\1uschenbroek has given 
many curious experiments on the adhesion of bodies, 
which he properly attributes to attraction. 

AoeEsioN, in medicine and anatomy. There are fre
quent instances of the adhesion of the lungs lo the pleura 
and diaphragm, which occasions many <lisorders. 

ADHIL, in astronomy, a star of the sixth magnitude, 
upon the garment of Andromeda, under the last star in her 
foot. 

ADIANTUM, maidenhair, in botany, a genus of 
plants of the cryptogamia class, and of the order of filices. 
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The generic character is, the frucli6cation• collected ni 
oval spots unde_r the reflecled tops of the fronds. . 

There are thirty-nine species, but only one, the ad1an
tum capillus Veneris, is a native of Great Britain, and 
even that is found only in a few places in Scotland and 
Wales. Like the other plants of this class it has no 
visible ftol\·er; the seeds befog contained in capsules 
placed in the sinuses and folds of the Iea\'es, and rnrroun<l · 
ed each with an elastic ring, which contracting, bursts the 
capsule and scatters the minute seeds: as, however, the 
leaves of all the species of maidenhair have one general 
appearance, it is easy to distinguish them from other 
plants of the fern kind. 

Maidenhair was once highly esteemed as an expectorant, 
but is now generally rejected. Indeed, it has been well 
remarked, that if the syrop of capillaire, which is pretend
ed to be made from it, has any vil'tue, it Is derived from 
the orange flower water, which is also an ingredient. 

ADIAPHORISTS, or AnIAPHORITEs, names given 
to the modern Lutherans, in the sixteenth century. The 
name imports lukewarmness, or indifference ; being com
pounded of the privative a., and J1a.¢opof, different. 

ADIAPHOROUS, an epithet given by Mr. Boyle to & 

spirit dislilled from tarlar and some other vegetable bod
ies: it is said to be neithe1· acid nor urinous, and in many 
respects different from any olhel' spirit. 

ADJECTIVE, a word expressing sgme quality, or 
other accidenl, of the substanlive with which it is joined : 
thus, in the phrase, pure gold, the word pure is an adjec
!ive, sho"'.ing !he quality of the i;old. When the quality 
1s the subject whereof we speak, 1t becomes a substantive: 
thus if we say, good is always to be chosen, the word 
good is a substantive; but in the phrase, Peter is a good 
man, the word good i:s evident1y an adjective, expressing 
the character of Peler. 

AD INQUIRENDUM, in law, a writ commanding in
quiry to be made concerning somelhing connected with a 
cau s~ depending in the king's courts; as of bastardy, or 
the like. 

ADJOURNMENT, in law, !he putting off a court, or 
meeling, to another time or place. 
. An~oua~MEN·rs of parliament differ from proroga

tions, m berng not only for a shorter time, but also each 
house h_as the privilege of adjourning itself, whereas a 
prorogat10n can only be the act of the Uug. 

ADIPOCIRE, is a term that clenolcs a body converted 
from a muscular to a waxy subs1ance. See CevMtsTaY. 

ApIPOSE, in a general sense, denotes something be
longmg t_o .the fat of the b~dy;. and is a term chiefly used 
by p~ys1c1ans and a~alormsts, m w~ose writings we read 
of adipose cells, adipose duct.a, adipose membrane, adi· 
pose Yessels, &c. 

ADJUDICATION, is sometimes used for transferring 
~~~.property of a thrng sold by auction to the highest bid-

ADJUNCT,_ amo.ng philosophers, something added to 
anolher, to which 11 does not naturally bclou~. thus 
water in a ~ponge is an adjunct fo it; so are clulli~s toa 
man. Adju~cts ~re what we commonly call circumstan· 

~~,~~, ~;;,eq~~~e~::~~:ii~~~~~1';,~~~o~~~~~~~J~l!~1~:~' quis, 
ADJUNCTS, m the Pans academy of sciences, are a set 

of members atlachcd to the study of some particular 
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science. They are twelve in number; two for geometry, 
two for a&trooomy, two for analomy, two for mechanics, 
two for chymistry, and two for botany. 

AD JURA REGIS, in law, a writ which lies for a 
clerk presented to a li"ing by the king, against those who 
endea\'Our to eject him, to the prejudice of the king's 
title. 

ADJUTAGE, or AJUTAGE, in hydraulics, the tube 
fitted to the mouth of a jet d'cau. 

It i• through the adjutage that water is played and di
rected into any desired figure; so that the great diversity 
of fountains consists chiefty in tbe different structure of 
their adjutages. 

ADJUTANT, in the military art, an officer whose 
business it is to assist the major, and therefore sometimes 
called the aid major. 

Each battalion of foot, and regiment of horse, has an 
adjutant, who recei\.·es the orders every night from the 
brigade major, and after carrying them to the colonel, de
Jh·ers them out to the serjeants. When detachments 
are to be made, be gives the number to be furnished by 
each company, and assigns the hour and place of rendez
vous; be also places the guards; receives and distributes 
the ammunition to the companies; and by the major's or· 
ders regulates the price of bread, beer, &c. 

ADJUTANTS general, among the Jesuils, were a select 
flumber of fathers who resided with the general of that 
order; they had each a province or country assigned 
them, as Engtand, Germany, &c. and their business was 
to inform lhe father general of state occurrences in such 
countries. 

ADI,EGATION, in the customs of Germany, a right 
claimed by several princes of that empire to send plenipo
tentiaries, conjunctly with those of the emperor, lo all ne· 
gotiations wherein the empire in general is concerned. 

The emperor disputes this prh ilege of ad legation, but 
allows them to send ambassadors about their own pl'ivale 
affairs. 

ADMANUENSES, in our old law books, a tel'm de
noting laymen, who swore by laying their bands on the 
book; whereas the clergy were forbidden to swear on the 
book, their word being deemed equal to an oath. 

ADMEASUREl'llENT, in law, a writ for adjusting 
the shares of somelhing to be divided. 'rhus, 

AoAtEASUREMENT of dower takes place when the wid· 
ow of the deceased claims more as her dower than what 
of right belongs lo her. And, 

ADMEASURE1\IENT of 71aslttre may be obtained when 
any one of the persons who have right in a common pas· 
lure, puts more cattle to feed on it than he ought. 

ADMINICULATOR, in church history, an officer 
otherwise called advocate of the poor. 

AD!lllNISTRATfON, in law, the office of an admin
istrator. See ADl'lllNIBTRATOH. 

" ' hene,·er a man clies intestate, lelters of administration 
are tnkeu out in the prerogafi\'e court. 

Aol\ot1NtsTRATION is also used for the management of 
lhe affairs of a minor, lunatic, &c. 

AoMtlflSTRATION, among ecclesiastical writers, denotes 
the power wherewith a parson is invested; and that as 
well m regard to the temporalilies of his cure, as to its spir
itualities, vis. the power of enommunicatin!!:, of ad mini~· 
tering the sacramenls, &c. 

voi... 1. ,i; 
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AoHINtSTRATION, among anatoruisfs, denot e s lhc a1 l 
of properly dissecting lhe parts of the human body, and 
particularly of the muscles. 

ADMINISTRATION, in commerce, a regulalion at CaJao, 
a city of Peru, obliging all ships allowed to trade on the 
coast, to unload their European goods, and pay certain dn 
ties. 

ADMINISTRATOR, in law, the person to whom lhe 
goods, effects, or estate, of one who died intestate, are 
intrusted; for which he is to be accountable, when re
quired. 

The bishop of the diocese where the party dies, is reg
ularly to grant adminislration; but if the intestate bu 
goods in se,·eral dioceses, administration must be granted 
by the archbishop in the prerogative court. 

The persons to whom administration is granted, are a. 
husband, wife, children whether sons or daughters, the fa. 
tber or mother, brothers or sisters, and, in gtmeral, to 
the next of kin, as uncle, aunt, cousin; then to a creditor. 

Au action lies for and againliit an administrator, as for and 
against an executor; he is accountable, however, no fur· 
tber, than to the rnlue of the goods. 

ADMINISTRATOR is also used in several other senses, 
as for an advocate of a church; for a person appointed to 
receive and manage the revenues of an hospital or relig· 
ious house; for a pl'iuce who enjoya the re\'enues of a. 
secularized bishopric; and lastly, for the regentofastate 
during a minority, or a vacancy of the throne. 

ADMIRAL, in marilime affairs, a great officer, who 
commands the naval forces of a kingdom or state, and de· 
cides all marilime causes. 

According to Ducange, the Sicilians were the first, and 
the Genoese the next, who gave the name of admiral to 
the commanders of their fleets; deriving it from the Ara 
hie amir or emir, a designation applicable to any com
manding officer. 

For some time past, we have had no lord high admiral 
in Britain; that office being executed by a certain number 
of commissioners, called lords of the admirally. 

ADMIRAL also denotes the commander in chief ofa single 
fleet or squadron; or, in general, any flag officer whatever. 

In the British uavy,besides the admiral who commands 
in chief, there are the vice admiral, who comma11ds the 
second squadron; and the rear admiral, who commands 
the third division. The admiral carries his Bag at the 
main topmast head; the "ice admiral at the fore topmast 
he•d ; and the rear admiral at the mizen topmast head. 

The admiral when on shore, is entitled to receirn miJi .. 
tary honours, and ranks with generals in the army. 

ADMIRAL, Vice, likewise denotes an officer inl·ested 
with the jurisdiction of an admiral, within a certain coun· 
ty or district. There are upward of twenty such "ice 
admirals in Great Britain; but an appeal lies from their 
sentence or determination, to the admirally court in Lon· 
don. 

In France the admiral is one of the great officers of the 
crown, general of the marine, and of all I he na\'al forces of 
the kingdom. From him the captains and maslers of 
trading vessels are obliged to take their licenses, pass
ports, commissions, and safe ronducts. 

The tenth of all prizes belongs to him, and the whole of 
all fines adjudged in the courts of adm irJll\' . Heal " 
bas the dnty of anchorage, lonoage, &c. · 
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ADMIRAL is also an appellation given to the most coo· 
aiderable ship of a fleet of merchantmen, or the vessels 
employed ia the cod fishery of Newfoundland. This last 

~h; ~~~di;i=~~;:, ~! ~~;o~~g Ii:~~! ~~c:1.:e J!::s~:o;~ 
~~.:':d:~t~r a~:'m ~Pf~~"!: l~~~ ~:hti~~ f~~f:; s~:s~hoo~~n~~~ 
ue1, he carries a flag on his mainmast. 

ADMIRAL, in coochology, the name of a beautiful shell 
of the ,-olute kind, much admired by the curious. 

There are four species of this shell, vis. the grand ad· 
miral, the vice admiral, the orange admiral, and the extra 
admiral. The first is extremely beautiful, of an elegant 
white enamel, variegated with bands of yellow, which 
represent, in some measure, the colours of the Bags in 
men of war. It is of a very curious shape, and finely 
turne<l about the head, the clavicle being exerted; but its 
dislinguishing character is a denticulated li11e, running 
alon~ the centre of the large yellow band; by this it is dis
tinguh;hed from the lice admiral, the head of which is 
al•o less elegantly formed. 

The orange admiral has more yellow tban any of the 
othel's, and the bautls of the extra admiral run into one 
anolhe1. 

ADMIRALTY, properly signifies the office of lord 
high admiral, whether discJ1arged by one, or se\eral joint 
commissioners called lords of the adminlly. 

In Holland there are five admirallies, boards, or cham
bers, composed of the deputies of the noble•, the prov· 
inces, and towns; who ham the care of filling out fleets, 
and in general, of all maritime affairs. 

ADMIRALTY Court, or court of admiralty, in the Biit
ish polity, a sovereign court, held by the lord high admi· 
ral, or the commissioners of the admiralty. 

This court has cognisance in all maritime affairs, civil 
as well as criminal. 

All crimes committed on the high seas, or in great riv
ers, beneath the bridge next to the sea, are cognisable 
only in this court; which, by statute, is obliged to try 
the same by judge and jury. But in civil causes it is 
otherwise, these being all determined according to the 
civil law; the reason of which is, that the sea is without 
1he jurisdiclion of the common law. 

In case any person is sued in the admiralty court, con· 
trary to the statutes, he may ha\·e the writ ofsupersedeas 
to stop further proceedings, and also an action for double 
damage• against the person suing. 

Subordinate to this court tbere is another of equity 
called court merchant ; wherein all causes bet ween mer
chants are decided, agreeably to tl1e rules of the civil law. 

ADMIRATION, iu a general sense, denotes the act of 
being much deligbted with, or highly prizing, some rare 
excellence; and sometimes the astooi3hment concei.,•ed at 
some extraordinary event. 

"]t is obvious;" says Dr. Cogan, ''that the range of 
admiration is from the simple approbation of the mind, 
up to the most lively sensation, according to our concep ... 
lions of the extent of excellence, and also the degrees of 
our interest io its effects. It i'3 also blended wilh ''arious 
other emotions according to different circumstances at
tendant upon the passion. It is frequeolly introduced by 
surprise! when, for example, the discovery of these ex· 
celleucies is &udden and unexpected, and then it becomes 
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a vivid emotion. It is generallr connected with some de· 
gree of tvonder; as we are frequently ignorant of the 
causes which ena~le_d any one greatly to excel ou!°"elves 
or others; but as 1t 1s always excited by the real discove
ry of some qualities, it i1 not to be confounded with aa 
emotion that proceeds from ignorance and embarra11sment 
previous to the discovery." Grammarians hu·e a char
acter for expressing this affection or state of miod, called 
a point of admiration, and marked thus(!) 

ADMISSION, among ecclesiastical writers, denote• 
the act of a bishop's admitliog or allowing a clerk to be 
able, or qualified for serving a cure. This is done after 
examination, by pronouncing the formula admiUo le ha,. 
bilem. If any person pre•umc to he admitted, who has 
not episcopal ordination, he shall forfeit 1001. No per
son is to be admitted into a benefice with a cure of 301. per 
annum in the king's books, unless he is a bachelor io·di
vinity at least, or a preacher lawfully allowed, or licensed 
by some bishop. 

AD!llJTTENDO c!erico, a writ granted to a person 
who has reco\ered his l'ight of presentation in the com· 
moo pleas: by which the bisl1op or metropolitan, is or· 
dained to admit his clerk. 

AoM1TTENDO in socium., a writ associating cert3in per .. 
sons, usually knights, and other gentlemeu of the county, 
to the justices of assize already appointed. 

A DlllONITIO Justium, among the Romans, a military 
punishment, not unlike our wbipp.ing, only that it was per 
formed with \·ine branches. 

ADMONITION, in church history, a part of disci· 
pline, which consists chiefly in warning an offender of the 
irregularities he is guilty of, and advising him to amend. 

By the ancient canons, nine admonitions were required 
before excommunication. 

ADMORTIZATION, in the feudal customs, reducing 
the property of lands or tenements to mortmain. 

ADNATA, in anatomy, one of the tunics or coats of 
the eye, otherwise called conjunctiva and albuginea. 

It is the same part with wliat is called the white of the 
eye, formed by the tendinous expansions of the mu•clea 
which mo\'e the eye. See ANATO>tY. 

AoNATA, or AD!'i"ASCENTIA, among gardeners, terms 
used for such offsets, as by a new germination under the 
earth, proceed from the lily, narcissus, hyacinth, and oth
er flowers; and aftenrnrd grow to the roots. 'l'hese by 
the French are called cayeux. 

AoNA:r"A is also a term us_e<l for such things as grow 
up?n amrnal or ,·egetable ho.dies, whether inseparably, as 

~r~~l ;fa~tsl.1orns, &c. or acc1denta1ly' as the several epis-

ADNOUN, or AoNUIE, terms sometimes used to de· 
note an adjecth-e. 

ADONlA, festirnls kept in honour of Venus and in 
memory of her beloved Adonis. ' 
. 'l'he adonia la1ted two rl_•Js, on the first of which the 
Jmag~s of. Venus and A cloms were carried with great SQ· 

lemnity, rn manner of a funeral; the women cryincr all 
the while, tearini; th.eir ha!r, and beating their bre~sts. 
On the secon.d? ~hangmg !heir not:, Ibey sung his praises, 
and. made rejoicing., as 1f Atlon1s had been raised to life 
.again .. 

The adonia ':ere ~elebraled. by most ancient nations, as 
the Greeks, Egyptians, Syrtans, Lycians, &c. The 
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prophet Ezekiel, c. viii. verse 14. is thought to allude to 
these festivals. 

ADONIC, in ancient poetry, a kind of verse consisting 
of a dactyle and spondee or trochee. This kind of verse 
had its name adonict on account of its being originally 
used in the lamentations for Adonis. However, its prin
cipal use among poets, is to serve as a conclusion to each 
•tropbe of sapphic verse. 

ADONICUS, a name given by the Arabs to the sun, 
under which appellation they worshipped him, by daily 
oifering him incense and perfumes. 

ADONIDES, an appellation gi•·en to such botanists as 
have given descriptions or catalogues of the plants culti
vated in some particular place. 

ADONIS flos, a genus of plants, called in English 
pheasant's eye. It is of the class and order polyandria 
polygynia ; and the essential character is, calyx five 
leaved; petals, five or more without a nectary; seeds 
naked. 

The genus includes six species, much resembling the 
anemone in appearance, only smaller. The adonis au
tumnalis, an annual plant: is common in our gardens, and 
even in the fields about London. Its flowers are of a 
bright scarlet, with a black spot or eye at the bottom. 
The adonis vernalis is also cultivated in our gardens; but 
though a native of Switzerland and Germany, we have 
observed that it is somewhat tender, probably from its 
shooting so early in the spl·ing; it has a large yellow 
flower. 

ADOPTIANI, a sect who maintained that Christ, with 
respect to bis human nature, was not the natural, but 
adoptive son of God. 

ADOPTION, a solemn act, whereby one man made 
anothel' his heir;. investing him with all the rights and 
privileges of a son. 

Adoption was in frequent use among the Greeks and 
Romans, who had many regulations concerning it. The 
Lacedemonians, in order to prevent inconsiderate adop
tions, had a law, that they should be transacted, or at least 
confirmed, before their kings; at Athens, slaves, madmen, 
and persons under age, were incapable of adopting; and 
at Rome, adoptions were confirmed before the prretor, in 
an asse;nbly of the people, or by a rescript of the empe· 
ror. Young men were not permitted to adopt their eld. 
ers; on the contrary, it was necessary that the adopter 
should be eighteen years older than bis adopted son, to 
give an appearance of probability of his being the natural 
father. Children, thus adopted, were inve!'ted with all 
the privileges, and obliged to perform all the duties, of 
legitimate chilcl1·en, even to the assuming tbe names of the 
pers6n who adopted them: and beiag thus provided for ia 
anolher family, they ceased to have any claim for inherit
ance, or kindred, in the family they had left, unless they 
first renounced their adoption; which, by Solon's laws, 
they were not permitted to <lo, till they had begotten chil
dren to bear the name of thei1· adopted father. On the 
other hand, the person who had once adopted children, 
was not permitted to marry afterward, wilhout express 
leave from the magistrate; whom it was usual to petition 
for such a licence, in case the adopted children acted an 
ungrateful part. 

Among the Romans, before adoption could take place, 
!lie natural father was obliged to renounce all authority 

.'j!:,. 
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o>·er his son, and with great formality cousent that he 
should be translated into the family of the adopter. 'l'he 
adoption of a person already free was called adrogatiou. 
The ceremonies of adoption being various, have given 
rise to a great many different kinds of it: thus, we read 
of adoption by testament, when a man adopted another by 
his last will; adoption by arms, or presenting the adopted 
son with a suit of armour; adoption by cutting off the 
hair; adoption by matrimony, or adopting the children 
of a wife by a former husband. 

By the Gentoo laws, information must be given to the 
magistrate, by the person who is desirous of adopting a 
child, and a sacrifice performed, and he is e.lso to give 
gold and rice to the father of the child. A woman is not 
allowed to adopt a child without her husband's order; 
and he who has no son, or grandson, or great grandson, 
has liberty to adopt one son, but no more. Among the 
'.rurks, the ceremony of adoption is performed by oblig· 
ing the person adopted to pass through the shirt of the 
adopter. Hence among that people, to adopt is expressed 
by the phrase, "to draw another through my shirt." 

AooPTION is also used in speaking of the admission of 
persons into certain hospitals, particularly that of Lyons: 
sometimes the term is used in the sense of incorporation; 
thus the French academy of Marseilles was adopted by 
that of Paris. 

ADOPTIVE arms, in heraldry, thoae enjoyed by the 
concession of another, which the adopter is obliged to 
mar;~hal with his own, as being the condition of some 
honour or estate left him. 

AooPTIVE is sometimes also used for borrowed or 
foreign; thus, besides their domestic gods, the Romans 
had a multitude of adoptive deities, borrowed from foreign 
nalions. 

ADORATION denotes the act of worshipping God, 
or a being supposed to be God. 'l'he word comes from 
ad, to; and as, oris, the mouth; and imports, to kiss the 
band, this being universally acknowledged to be a mark 
of great respect. Among the Jews, adoration consisted 
in kissing the hands, bowing, kneeling, and even prostra
tion. Hence, in their language, the word kissing is used 
for adoration. As to the ceremony of adoration among 
the Romans, it was performed with the head veiled, or 
covered; the de\•otee applying his right hand to bis lips, 
the fore finger resting on the thumb, which wn erect; and 
then bowing, he turned himself round from left to right. 
The Gauls, on the contrary, thought it more religious to 
turn from right to left; and the Greeks, to worship with 
their heads uncovered. The Christians follow the Gre
cian rather than the Roman mode, by uncovering, when 
they perform any act of adoration. 

AooRATION, barbarous, denotes that used by heatheu 
nations. The Phenicians adored the winds, on account 
of the terrible effects produced by them. The ••me 
practice was adopted by the Greeks, Persians, Roman• 
&c. The Troglodytes adored tortoises; the Scythians: 
swords; the Romans, axes; and the Arabs, stones; the 
Indians adored vipers; the Bengalese and the Canadians, 
the sun. The Manta, a Peruvian people, auciently ador
ed a huge emerald, by offering to it emeralds of a lesser 
size; all of which the priests kept for their own use. 

AnoRATION is also used, in a ci\·il sense, for any ex
traordinary homage or respect paid by one man to anoth-
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er. '.fhus th• Pe1•sians adored their kings, by falling 
prostrate before them, striking the earth with their fore
heads, and kissing the ground. This was an act of servil
ity, which Conon, a citizen of Athens, refused to comply 
with, when introduced to Artaxerxes; neither would the 
philosopher Cali•thenes perform it to Alexander the 
Great, as judging it impious and unlawful. The Roman 
emperor! were adored, by bowing or kneeling at their 
feet, laying hold of their purple robe, and iwmediately 
withdrawing the hand, and kissing it. 

ADORATION is more particularly used for the ceremony 
of paying homage to the pope, by kissing his feet; which 
not only the people, but the greatest prelates, and even 
princes, make no scruple of performing. Protestants have 
hence taken occasion, and not without reason, to charge 
the popes with excessive pride, and even impiety. 

ADORATION is still more particularly used for a method 
of electing a new pope, when the cardinals, instead of pro .. 
ceeding in the usual way, unanimously fall down and 
adore one of their own number. Adoration is the last 
ceremony of a regulal' election, but here it is the election 
itself, or rather supersedes it. 

ADORATION, perpelual, in the chnrch of Rome, a kind 
of religious society, frequent in the popish countries; 
which consists of devout persons, who, by regularly re
lie>ing each other, keep constantly praying before the eu
charist both day and night. 

ADOREA, in Roman antiquity, a word used in differ
ent senses; sometimes for all manner of grain; some
times for a kind of cakes made of fine flour, and offered 
in sacrifice; and, finally, for a dole or distribution of corn, 
as a reward for some service: whence, by metonymy, it 
is put for praise or rewards in general. 

ADOSSEE, in heraldry, a term used for two rampant 
•nimals, placed back to back. It also denotes any other 
figures, as axes, keys, &c. placed with their heads facing 
different ways. 

ADOXA, a genus of plants, of the class and order of 
octaodria tetragynia. 'The essential character is, calyx 
bifid, inferior; corolla four or five cleft, superior; berry 
four or five celled, united with the calyx. 

1Ve know of but one specie~; the adoxa moschatelina, 
so called from its smelling like musk. It is otherwise call
ed bastard fumitory, and grows wild in shady places, as in 
llampstead and Charlton woods. 

AD PONDUS OMNIUM, among physicians, denotes 
that the last mentioned ingredient ought to weigh as much 
as all the re•t put together. 

AD QUOD DAMN UM, in Jaw, a writ which ought to 
be issuecl before the king grants certain liberties, as a fair, 
market, highway, &c. ordering the sheriff to inquire by 
lhe country what damage such a grant i• likely lo be at
tended with. 

ADRIFT, in sea language, denotes the stale of a ,·es
sel broken from her moorings, aad driven by the wind or 
·wa,·es. 

ADSCENDENS caulis, denotes, in botany, a stalk or 
branch inclinine; upward. 

ADSENTIRI, a term used to express the assent of lhe 
Roman soldiers to any propositions that were made to 
them by !heir commanders, which they did by lifting 
up their hands with acclamation, and striking their buck
lers against their knees. 

ADV 

ADSIDELLA, in antiquity, the table at which the 
flamens sat during the sacrifices. 

ADSTRICTION, among physicians, is used to d~note 
1he too great rigidity and closeness of the emunctones of 
the body, particularly the pores of the skin; also for the 
styptic quality of medicines. . 

. AD TERMINUM qtti p7r1?1eriit, in law, a writ of en: 
try, that lies for the lessor or his heirs, if after the expi
ration of a term for Jife or years, granted by lease, the 
tenant or other occupier of the lands, &c. withholds the 
same from such lessor. 

ADVANCE, in the mercantile style, denotes money 
paid before goods are delivered, work done, or business 
performed. 

To pay a note of hand, or bill, by advance, is to pay 
1he value before it becomes due; in which case it is usual 
to allow a discount for the time it is pl'eadvanced. 

ADVANCED ditch., or moat, in forlification, is that drawn 
round the glacis or esplanade of a place. 

ADVANCED guard, or VANGUARD, in the art of war, 
denotes the first line or di\·ision of an army, ranged or 
marching in order of battle; ol' it is that part which is 
next the enemy, and marcbP-s first toward them. 

ADVANCED guard is more particularly used for a small 
party of horse stationed before lbe main guard. 

ADVANCER, among sportsmen, denotes one of tlte 
starts or branches of a buck's attire, behveen the back. 
antler and the palm. 

ADU AR, in the Al'abian aod Moorish customs, a kind 
of ambulatory village, consisting of tents; which these 
people remove from one place to another, as suits their 
con\'enience. 

ADVENTITIOUS, among civilians, denotes all such 
goods as are acquil'ed accidentally, or by the liberality of 
a stranger, &c. 

ADVENTITIOUS fossils, the same with extraneous or 
foreign ones, found embodied iu other fo~sils ; such are 
shells, bones, &c. in stone. 

AD VENTREM fospiciend,,m, in law, a writ by 
which a woman J!j to be searched whether she be with 
child by a former husband, on her withholding lands from 
the heir. 
. ADVENTURE, bill of, among merchaots, is a wril
•?g s1g11.etl .by a met'ch.ant, testifying that the goods men
tioned 10 1t to be shipped 011 board a certain \'essel, be~ 

~~~c~~nt~~:;e~1fif~~~\:ihs~l;s 1!0 a~~~u~~ t~a:~d;o~ :ri: 
produce of them, be it what it will. 

ADVENTURER, in a genel'al sense, denotes one 
who hazards something. By slatule 13. Geo. II. c. 4. ad
'\'enturers may obfai11 a charter for whate\.·er settlements 
in America they shall take from the enemy. 

ADVENTURERS, or merchant ADVENTURERS, a company 
~:a~:;,c;~~ts formerly erected for the discovery of lands, 

AJ?VERB, iu gra~mar, a word joined 1o 1·erbs, ex
pressrng_lh_e manner,_ time, &c. of an action: thus, in the 

~:,~·l~sr~ :tn 1 !J~:irt~ct:~<ll~0 :et~;h:~5.rise early, 11ie woi-d 

Ad r~rbs are also ad de~ to nouns, and e\·en to 01 her ad. 
Terbs, rn ort.lcr to m?d1fy or ascerlain their meanin(T 
whence some _grammarians call them modifications. II ~· 
in the phrase, he prayed 11ety de1:outly, the word dev~~~~ 
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ly qualffi<:• the action of prayer, and the word very does 
the same m regard to devoutly. 

Ad•erb1, though very numeroua, may be reduced to 
certain cla•se•; the principal of which are tbo1e of order, 
of place, of time, of quantity, of quality, of manner, of af· 
firmation, doubting, comparison, interrogation, diminution, 
&c. 

Mr. H. Tooke baa shown, in his Eir"' IlTEpooT,., that 
most of the English ad•·erba are either corruptions of 
other words, or abridgments of sentences: thus the ter
mination ly is the corruption of like, a• hone•tly is honest
like. Lo is the imperative of look, &c. 

By others adverbs are derived from three sources: 1, 
from a species of interjection, denoting an impulse of the 
mind, as now, then, not ; 2, from a composition of two or 
three words into one, as ahvays, altogether, &c. and, 3, 
from adjectives, by adding a syllable void of signification 
itself, but which seems to denole that the word has chang
ed its slate inlo Iha! of au adverb, as greatly. The last 
syllable, howeHr, was originally a contraction of some 
word that denoted similitude, or participation; and indeed 
if we could examine language critically, we ban no doubt 
that Mr. Tooke'• theory might be demonstrated, and all 
of them proved lo be originally words wilh a full mean
ing. 

In tlie Hebrew, most adverbs, particularly those of 
qualily, are expressed by nouns, both substanfi\'es and 
adjectives, either simply, or connected with a prepo
sition. 

ADVERSARIA, among lhe ancienls, was a book of 
accounts, not unlike our journals, or day books. '.rhe 
word is more particularly used, among men of letters, for 
a kinJ of common place book, wherein they enter whatev
er occurs to them worthy of notice, whether in reading 
or conversation, in the order in which it occurs: a meth
od which some persons prefer to that of digesting them 
under regular heads. 

ADVERSATIVE, in grammar, is a wo1·d expre5'ing 
some difference between what goes before and what follows 
it. Thus, in the phrase, he loves knowledge but has no 
application, the word but is an adversat h·e conjunction; 
between which and a disjunctive one there is this differ
ence, that the first sense may hold good without the sec
ond opposed to it, which is otherwise in regard to dls
juncth·e conjunctions. 

Mr. Tooke, in the book above quoled, observes well, 
that there are two senses lo the wort! but; in the.first, 
it is a corruption of bot, the imperathe of the Saxon verb 
bota11, lo boot, superadcl or supply; and in the second, 
it is a contraclion of be-utan, to be out; in illustration of 
this theory is gi•-en the following couple!: 

"But thy work shall endure inlaude.and glorie, 
Bruspotorfaultec.ondig:oeeternememorie.'' 

The meaning is "superadd (to some thin~ said before) 
tl>y work shall endure in laude and glorie; be out or with
out spot or faultP." 

AD VE RS<\ TOR, in anlir1uity, a servant who all ended 
the rich in returning from supper, to gh e I hem notice of 
any ob,tacles in lhe way, at which they might ue apt to 
stumble. 

ADVERTISEME:-.T i• particularly used for a brief 
account of an ailair inserted in the daily or oilier public 
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papers, for the information of all conctrned, ol· "ho maJ 
find some advantage from it. By the statute law the 
penalty of 501. is inflicted on peroons advertising a re· 
ward wilh ''ao questions to be asked,'' for the return of 
things lost or stolen. The same penalty attaches lo the 
printer. 

ADVICE, or letter of ADVICE, a letter missive, by 
which a merchant, or banker, informs his correspondent, 
that be bas drawn a bill of exchange, that his debtor's 
affairs are in a bad state, or that he has sent a quantity of 
merchandise, whereof the im•oice is usually annexed. 
A letter of advice for the payment of a bill of exchange 
should mention the name of the person for whose account 
it is drawn; the day, month, and year; the sum drawn 
for; the name of him from whom the value is receirnd; 
and the person's name to whom it is payable. 

For want of such advice it is ,-ery allowable to refuse 
accepting a bill of exchange. 

ADVICE boat, a small vessel employed to carry expresse• 
or orders with despatch. 

AD VITAM uut culpam, denotes an office to be held 
qttamdiu se bene gesserit, that is, till the death or some 
delinquency of the possessor. 

ADULT, among ci,•ilians, denotes a youth between 
fourteen and twenty-6.\Te years of age. 

ADULTERATION, in a general sense, denotes the 
act of debasing, by ao improper mixture, something that 
was pure and genuine. Thus, 

Aoo1,TERATION of coin, is the casting or making it of 
a metal jnferior iu goodness to the standard, by using too 
great a proportion of alloy. This is a crime which all na
tions have made capital. 

AnoLTERATJON, in pharmacy, is the using ingredients 
of less virtue in medicinal compositions, to save expense; 
a practice with which the dealers in medicine and drugs 
are but loo well acquainted. 

AouLTERATtoN, among distillers, ,·intncrs, &c. is the 
debasing of brandies or wines, by mixing them with some 
improper liquor. 

By stat. J. W. and M. c. 34. whoevel'Sells adul:eratecl 
wine, is to forfeit three hundred poun<ls. 'Ve have law.~ 
also against the adulteration of coffee, tea, tobacco, snuff', 
beer, bread, wax, hair powder, &c. 

ADULTERY, the crime of married persons, whether 
husband or wife, who are guilty of a violation of their 
marriage vow. 

By the law of Moses, both man and woman, who had 
been guilly of adultery, wore put to death. 'l'he ancient 
Romans had no formal law against adullery; Augustus 
being the first who made it punishable by banishment, 
aud iu some cases by death. By an edict however of 
Antoninus, a husband could not prosecute his u ife for 
adultery, unless he was innocent himself. And by tho 
regulatious of Justinian, at the inslance of his wife 'l,heo
dora, the punishment of adullery in the woman was miti
gated; whipping, an<l shulling up in a con\cnt fo1- two 
years, being deemed sufficieat, after which time, if the 
husband <lid not take back hio IVife. she was •bu1 up for 
life. Alflong the Greeks, adultery was puni1<hrd n.rious
ly; somelimes by fine, and at olhers by what they cnlle,l 
]Jaralilmus: nay, tl1c Lacedcmonion::t arc en~n ~aid to 
J1a,·e permittct.I it. Adultery among European nalion!ll i~ 
reckoued a private oOcnce, none l>ul tl1c hu•b.rn<I beinp; 
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solfered to inlermeddle in the alf•ir; and what is no leu 
remarkable, though the husband be guilty of adultery, 
the wifo, except in Scotland, is not allowed to prosecute 
him for the same. 

In England adultery is accounted a spiritual offence, 
and therefore the injured party can have uo other redress 
but to bring an action of damages against the adulterer; 
and to divorce and strip the adulteress of her dower, is all 
the punishment she incurs. And, indeed, it must be 
owned, that the laying a heavy fine upon the man, and 
punishing the woman in the manner just mentioned, is as 
likely, if not more so, to prevent the frequency of adulte
ry, as more severe methods. 

AouLTERY is also used for any kind of unchastity; in 
which sense divines understand the seventh command .. 
ment. 

AouLTEllY, in the Scripture language, is likewise used 
for idolatry, or forsaking the worship of the true God for 
that of a false o,.. 

ADUMBRATION, in heraldry, denotes the shadow 
of any beast or charge outlined, and painted of a darker 
colour than the field. 

ADVOCATE, advocalus, among the Romans, a per
son who undertook the defence of causes, which he pleaded 
much in the same manner as our barristers do at present. 

Adrncates were held in great honour during the first 
a.ges or the Roman commonwealth, being styled comites, 
hon.orati, cla.rissimi, and even patroni. The term advo~ 
cale is still retained in all countries where the civil law 
obtains. In Scotland there is a college of advocates, con
sisting of one hundred and eighty persons, appoinled lo 
plead in all actions before the lords of session. In France 
there are two kinds of advoc3.tes; or those who plead, and 
those who only give their opinions, like our chamber coun
sellors. 

AovocA.TE, lord, one of the officers of state in Scot
land, who pleads in all causes of the crown, or wherein the 
king is concerned. The lord advocate sometimes hap
pens to be one of the lords of session ; in which case he 
only pleads in the king's causeo. 

Aovoca.TE,jiscal,fisci advacatus, in Roman antiquity, 
was an officer of state under the Roman emperors, who 
pleaded in all causes wherein thefiscus, or pri\rate treasu
l'y, was concerned. 

AnvoCATES consistorial, officers of the consistory at 
Rome, who plead in all oppositions to the dispo'"l of beu
c6ces in that court: they are ten in number. 

Aovoc ATE of a city, in the German polity, a magis
trate appointed, in the emperor's name, to administer jui-
tice. · 

AovocATE, among ecclesiastical writers, a person who 
undertook the defence of a church, monastery, &c. Of 
these there were several kinds; as elective c.dvocates, or 
those chosen by the chapter, biohop, abbot, &c. nomina
tive advocates, or those appointed by the emperor, pope, 
&c. mililary advocates, those who undertook the defence 
of the church rather by arms than elQI' uence, &c. There 
were also feudal adrncates, supreme 3nd subordinate ad
yocates; an<l matricular advocates, or those of the molher 
or cathedral church. 

ADVOCATION, among civilians, the act of calling 
another to assist in pleading some cause. 

\nvoc.•TION, letters of, in the law of Scolland, a writ 
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i'9ued by the ~ords of session, ad1•ocating, or calling, a 
cause from an mcompetent judge to themsel:ves_. . 

ADVOCATIONE decimarum a writ which lies for 
claiming a fourth part of tithes 0 :. upward belonging to 
any church. . 

ADVOWSON, 111 law, is the right of patronage, or 
presenting to a vacant benefice. 

Advowsons are either appendant, or in gross. Append
ant advowsons are those which depend on a manor or 
lands and pass as appurtenances of the same; whereas 
advo~son in gross is a right of presentation subsisting by 
itself, belonging to a person, and not to lands. '\Vhenever 
the property of an advowson has been once separate~ 
from the property of the manor by legal conveyance, 1t 
never can afterward be re-united, but remains forever an 
advowson in gross. In either case, advowsons are no less 
the property of the patrons than !heir landed esta~e: ac
cordingly, they may be granted away by deed or will, and 
are assets in the hands of executors. Papists, however, 
and Jews, seized of any advowsons, are disabled from 
presenting; the right of presentation be_ing i.n. this case 
transferred to the chancellors of the umversthes, or the 
bishop of !he diocese. 

ADYTUM, in pagan •ntiquity, the most retired and 
sacred place of thei1· temples, into which none but the 
priests were allowed to enter. The term is purely Greek, 
signifying inaccessible. 

.ADZE, a kind of crooked ax, used by coopers, &c. 
otherwise called addice. 

lEACEA, in Grecian antiquity, solemn festivals and 
games celebrated at- ... :Egina, in honour of .lEachus; who, 
on account of his justice upon earth, was thought to hue 
been appointed one of the judges in hell. 

AWHMALOT AR CHA, in Jewish antiquity, the title 
given to the pl'incipal leader or governor of the Hebrew 
captives residing in Chaldea, Assyria, and the neighbour
ing countries. 'rhe J·ews themselves call this magistrate 
Rosch-![alulh, i.e. chief of the caplivity. Basnage as
sures U3, that there was no cechmalotarch before the end 
of the second century : and Prideaux says, that the rech
malotarcb, at present, is only the head of their religion, 
like the episcopus Jndreorum, in England, the altarch al 
Alexandria, and the elhnarch at Antioch. 

iEDES, in Roman antiquity, signified an inferior kind 
of temple, consecrated iadee<l to some deity, but not by 
the augurs. Ti1ere were a Yast number of these in an
ci_ent Rome ; th1~s we read of the rodes fortunre, redes pa
cis, redes Hetculis, &c. 

lEDICULA, a term used to denote the inner part of 
llrn temple, "'.here the alta: a~d statue ~f the deity stood. 

.A!.DJLE, 111 Roman ant1qu1!y, a magistrate whose chief 
business w~s to su~erint.en~ buildings of all kinds, but 
ru~re especially public build111gs; as temples, aqueduct!I,, 
bridges, &c. 

To the rediles likewise belonged !he care of the high
ways, public places, weights and measures, &c. They also 
fixed the pdces of provisions, runished lewd women, and 
such person.s a.s frequented ganung houses. The custody 
of the .Pleb1sc1ta, or orders of the people, was likewise 
c'?mm1tted to them .. They had the inspection of come
d!e~, and o!ber theatncal pieces; and were obligf'd to ex
hibit magnificent games to the people at their 6WP1. ex
pense, whereby many of them were ruine~. 
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At first the rediles were only two in number, and chosen 
from among lhe common people ; but these being unable 
to support the expenoe of the public shows, two more 
were created out of the patrician order: these last took 
upon themselves all the charges of the games, and were 
called rediles tttrttles, or majores, as the two plebeians 
were denominated minores .. 

J uJius Czsar, in order to ease these four, created two 
others, who were called crdiles Ct.reales, as having the in· 
spection of all manner of grain committed to theii· care. 

There were aho rediles in the municipal cities, who had 
muc:h the same authority as those in Rome. 

JEDILITIAN edict, among the Romans, was particu
larly used for the 2dile's sentence, allowing redress to the 
purchaser of a beasl or slave that had been imposed on. 

lEDITUUS, in Roman antiquity, an officer belonging to 
temples, who had the charge of the offerings, treasure, and 
sacred ulensils. The female deifies had a woman officer 
of this kind, called reditua. 

JEGAGROPILA, or lEGAGROPJLus, in natural histow 
ry, a ball composed of a substance resembling hair, genw 
erated in the stomach of the charr.ois goat. It is a kind 
of bezoar, called be.soar genrianit:um, and is possessed of 
no medicinal virtue, any more than the ball~ of the same 
kind formed in the stomachs of cows, hogs, &c. See BE· 
ZOAR • 

.lEGIAS, among ancient physicians, a white speck on 
the pupil of lhe eye, which occasioned a llimness of sight, 
and was otherwise called a.igis and aiglia. 

JEGICERAS, a genus of the class and order of lhe 
penlandria monogynia. The essential character is, calyx. 
bell shaped, half five cleft; capsule how shaped, one cell
ed, gaping on the convex side ; seed inverter!. 11 is found 
in the lllolucca islands, and in Ceylon. There are two 
species, the majus and minus. 

JEGJLOPS, an abscess in the corner of the eye, next 
the nose; or, according to Heister, a small tumour caused 
by an inHammation or abscess, which in time, by the acri· 
many of its purulent matter, erodes the external skin, 
lachrymal duels, and fat round the ball of the eye; some
times it renJe1·s the neighbouring bones carious to a dan
gerous degree. 

As to the method of treatment, the surgeon is first to 
encleavour to disperse the tumour, by moistening it sev
eral times a day wilh spirit of vitriol; but if he finds this 
jmpracticable, he is to forward the suppuration as much 
as possible, lest an obstinate fistula, or worse consequen
ces, should be the effects of two long delay. For this 
purpose a plaster of di~chylon witl1 the gums, or emollient 
cataplasms, may be used. When fully l'ipe, the tumour 
is to be laid open _with a lancet or scalpel, and the ulcer 
cleaned or healed in the onlinary way. See SoRGEHY. 

JE01Lors, a genus of the polygaruia and monoecia class 
nnd order, and of the natural order of grasses. The es
sential character is, calyx a glume, subtriHorous, cartilag
inous; corolla a glume terminating in a threefold awn; 
stamina three; i;tyles two; see<l one., 

There are four species of this grass, all of which seem 
to be annual. They grow in the southern parls of Eu
rope. 

JEGIPHILA, a genus of the tetandda mono~ynia class 
and order, and the 11atural order of vilices. The corolla 
is sahcr shaped : and the essential character is, calyx 

four toothed; corolla quadritid; •tyle semibitiJ: be1·1) 
four seeded. 

There are four species; one a naliH of l\Iartinico, tl1e 
others of Jamaica. They are oil shrubs of a wodeiate 
height. 

.lEGJS, in heathen mythology, is par1icularly used for 
1he shield OI' cuirass of J upiler and Pallas. 

.lEGOMANTJA, a species of di,·ination perfo1med by 
means of a E!Oat. 

.lEGOPHTHALMUS, the goat's-eye stone, in natur
a1 history, a name indifferently ginn to any of the semi
pellucid gems, with circular spots in them, resembling the 
eye of a goat. 

JEGOPODIUM, or goal weed, herb gerard, or wild 
maslerwort, a genus of the penfandria digynia class and 
orJer, and of the natural order of umhellatre, Ol' umbeJliw 
ferre. The characters are, the universal calyx is a mani
fuld convex umbel; the partial one, consimilar and flat; 
there is no imolucrurn, and the proper perianthium is 
scarcely discernible: the uninrsal corolla is uniform, the 
florets all fertile; the proper one has 6ve invertie, o'' ate, 
concave, equal pe1ahi, iDflectecl at lhe top; the stamina 
consist of five simple filaments twice the length of lhe co
rolla: the antherre roundish; the pistillum has a germen 
beneath; two purple erect styles the Jenglh of the co
rollet ; the stigmata are headed; no pericarpium; the fruit 
is ovate, striated, and bipartite; the seeds are two, 
ovate, on one side convex and striateP, and flat on the 
other. 

There is but one species, a native of England, and ofh· 
er parts of Europe. It is very common under hedges and 
about garden:;; the leaves resemble those of angelica, and 
it bear8 small white flowers. 

JEGOPRICON, a genus of the monoecia monandria 
class and order, the characters of which are: the calyx 
both of lhe male and female is a tubular pel'ianthium of one 
leaf divided into three segments; corolla wanting in both; 
the stamina consist of a single erect filament longer than 
the calyx, with an ovate aothera; the pis till um has an 
ovate germen, three divaricated styli, the simple persist· 
ent stigmata, the pericarpium is a globular berry, three 
grained within, and three celled: the seeds are solitary, 
and angular on one side. 

'.rhere is but one species, which is a branching tree, a 
native of Surinam. 

JEGYPTIACUM, the name of several detergent oint· 
men ls, used for eating off rolten flesh, and cleansiug foul 
ulcers. 

The regyptiacum, as ordered in the Edinburgh clispen· 
satory, is a composition of nrdigris, reduced 1o fine 
powder, five ounces; of honey, fourteen ounces; of vine· 
gar, seven ouncd: all which are to be boiled oYer a gen· 
1.le fire, to the ronsislence of an unguent. 

JEGYPTILLA, in the nalural history of the ancients, 
a slone nriegated with '' ein~ of a black, blue, or red 
colour; and said to be capable of giving water lbe colow· 
and taste of wine. 

The stone to which they ascl'ibecl this imaginary \'irtue, 
seems to have been a kind of onyx, Ol' sardonyx. 

JEINA UT A!l, in anliquity, a denomination given to the 
senalors of ~1iletus, from holding thei1· deliberations on 
hoard a ahip, and nenr returning to land till mattera had 
been agreed on . 
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1ELUJU5i!, in E;1ypliao mythology, the deity or god 
nf cats ; represented sometimes like a cat, and at others 
like a m1n with a cat's head. 

JE:\'EATORES, in Roman antiquity, a general oame 
for th e musicians of an army, vis. those who played on 
frumn e l,., horns, litui, buccinre, &c. 

1E :-llGMA, denotes any dark saying or question, 
wherein some well known thing is concealed under ob· 
scure language. 

The parable, gryphus, and rebus, are by some account
ed three species, or branches, of renigma. To compose 
an renigma, two things are to be chosen which bear some 
resemblance to each other, on which some perplexing and 
intricate question, description, or prosopopceia, is te be 
founded. This last is most pleasing, as it gives life and 
action to things destitute of them. 

Painted renigmas are representations of sorue object, 
:whether of nature or art, concealed under the human fig
ure. 

.EOLIC, in a general sense, denotes something belong
ing to .Eolia or .Eolis. 

..EoL1c dialect, among grammarians, one of the fi,•e 
dialecls of the Greek tongue, agreeing in most things with 
the Doric dialect. 

JE0L1c verse, in prosody, a kind of verse, consisting of 
an iambus or spondee, then of two anaprests separated by 
a long syllable. Such is, 

Ostellifericonditor orbis! 

JEOLIPILE, a hollow metalline ball, in which is in· 
serted a slender neck or pipe; whence, after the vessel 
bas been parlly filled wilh water, and healed, issues a 
blast of vapOlJl' with great vehemence. 

Great care should be taken that the aperture of the 
pipe be not stopped when lhe instrument is put on the fire, 
otherwise the reo1ipile will burst with a vast explosion, 
and may occa!'ion no Ii tile mischief. 

The reolipile is sometimes placed on a small carriage, 
and a cork thrust into the extremity of tbe pipe. 'Vhen 
the vapour is !uffi.ciently heated, it rushes out with the 
cork in one direction, while the carriage moves the con
trary way. 

JEOLUS's harp, an ins(rument so named from ils pro
ducing an agreeable harmony, merely by the action of the 
wind. The construction of the instrument is as follows: 
Let a box be made of as thin deal as possible, its length 
exactly answering lo the width of the window in which it 
is to be placed; it must be firn or six inches deep, and 
senn or eight inche::1 wide. Across the top, and about 
four inches from each end, glue a piece of wainscot half 
an inch high, and a quarter of an inch thick, to serve as 
bridges for the strings to be stretched over, by means of 
pins inserted into boles a little behind lhe bridges, nearer 
the ends; half the number being at one end, and half at 
the other. '.fhese pins are like those of a harpsichord; 
and, for their better support in the thin deal, a piece of 
beech, about an inch wide, is glued on the inside of the 
lid, immediately under the place of the pins, the holes 
for receiving them being bored tbrough this piece. It is 
sltung with fine calgul, or blue first fiddle strings, more 
or le11s, at pleasure, on the outside and lengthwise of the 
lid, fixing one end fo one of the small pins, and hvisting 
the other end about th e opposite or slretchin6 pin. Two 
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sound h?les are cut in the lid, and the thinner this is the 
better will be the performance. 

When the strings are tuned in unison, and the instrument 
placed with the stringed side outward, in the window. to 
which it is fitted, the air will cause the instrument to give 
a sound like a distant choir, increasing and decreasing ac
cording to the strength of the wind. 

JEON properly signifies the age or duration of any 
thing. .lEon, among the Plalonists, however, was used 
to denote any virtue, attribute, or perrection: hence they 
represented the Deity as an assemblage of all possible 
reons, calling it pleroma or fulness. 

JEORA, among ancient physicians, a peculiar kind of 
exercise, which consisted in being carried about in a lit~ 
ter or other vehicle. Sometimes the patient's bed was 
hung by l'opes, in the manner of a hammock, and moved 
backward and forward. Travelling in a chariot, or on 
board a ship or boat, were also accounted so many kinds 
ofreora. 

.lERA, in chrono1ogy, a series of years, commencing 
from a certain fixed point of time, called an epocha: thus, 
lve say the Christian rera, 1hat is, the number of years 
elapsed since the birth of Christ. 

The generality of authors, however, use the terms rera 
and epocha in a synonymous sense, or for the point of 
time from which the computation commences; making no 
other difference between them, except that the former is 
cbieBy used by the vulgar, and the latter by chronologers. 

lERARIUM, in Roniaa anliquily, tl1e trea.ury, Ol' 

place where the public money was deposited. ..tErarimn 
and fiscus are sometimes used in a synonymous sense; 
though the latter, strictly speaking, conlained only the 
money belonging to !he emperor. 

lERAHIVM sanctius, an appendage added to the for
mer, for containing the monies arising from the twentieth 
part of all legacies, which was kept for the extreme ne
.cessities of the state. 

lERARIUl\J privatmn, was the emperor's privy purse, 
or place where the monies arising from his private palri
mony were deposited . 

lEnARrnM llithire, or Junonis Lucinre, one where the 
monies were deposited, which parents paid for the birth 
of each child. '.fhere are several olhcr treasuries men· 
~~~ed in historians, as the c.erariunij1lvenhttis·, Veneris, 

. lERARIUS was used by t11e Romans for a degraded 
citizen, whose ·name had been struck off the list of his cen· 
tury. The mrm·ii were so called on account of their be-

:_~h~~~1=nj~y~~ ~~~ t~;f~s ~~·f v~l~~C:s~u~~~,~~~:i~~~~rs~a::~ 
~;r;1;t~::,.:.as a great deal more severe punishment than 

AERA'~ION of soils denot~s the impregnation of 
tlrnm with air, by. me?ns of pl.oughing, harrowing, and other 
!neaos of pull'enzahon, wJ11ch serve to introduce the air 
mto the pores of the earth. 
. A~RIAL ACID, a name given by Bergmann to carhoi-
1c acid gas. (a) 

AERIANS, a branch of Arians, who to the doctrines 
of that sect added some peculiar dogmas of their own. 
as, that there is no difference between bishops and 
~~:~t~~~fa~1:0~ir!~: ~~~:~:;.'~::~ia~ya·~~a~~r:::1~C:~h~/;~b::: 



lE s u 
AEROLOGY is a scientifical account of the nature 

and less ob\·ioui:; properties of air. See At a. 
AEROMETRY, the art of measuring fhe motion, 

gravity, elasticity, rarefaction, condensation, &c. of air; 
in which sense aerometry is synonymous wilh pneumatics, 
a term in more common use. See PNEUMA'r1ca. 

AERONAUTICA denofes the art of sailing through 
the air, as a ship in the sea. 'l'bis, hotrever fanciful it 
was formerly accounted, has been lately reduced to a 
reality. See Arn BALLOON. 

AEROPHOBIA, among physicians, signifies fhe dread 
of air, which is a symptom of phrensy. Dr. Franklin says 
he has sometimes been seized with aerophobid, but expe
rience soon convinced him that fresh air is eminently con
ducive fo health. Any air, he says, is preferable to that 
of a close chamber, which has been again ttnd again re
spired without change. 

AEROPHYLACEA, a term used by some nafuralis!s 
for certain caverns or reservoirs of air, supposed to exist in 
the bowels of the earth, by means of which they account 
for the origin of springs. 

AEROSTATION. See A1R BALLOON. 
.lERUGINOUS, an epithet given to such things as re

semble, or partake of the nature of, the rnst of copper. 
Thus, an rernginous colour is green, or that of verdigris. 

lERUGO salis, a kind of reddish slimy matter, separ-
ated from the Egyptian natrum; probably a mixture of 
bitumen and a red earth. 

.lERUSCATORES, in antiquity, a kind of strolling 
beggars, not unlike gypsies, who drew money from the 
credulous by fortune telling and juggling. 

The priests of Cybele were called rernscatores magna 
matris, on account of their begging in the streets; for 
which purpose they had little bells thereby lo draw 
people's attention to them, much like some orders of men· 
dicants abroad. 

lEauscATORES was also a denomination given to griping 
cxaclors, or collectors of the revenue . 

.iES, properly signifies copper, or money coined of 
that melal. Authors speak of res rude, rns grave, and res 
sign.alum.. Some suppose the two former to denote the 
same thing, vi:. money paid by weight and not by fale, 
as the res sign.alum, or coined money, was. Others again 
consider the re.s grnve to have been large pieces of coined 
copper, containing a whole as, or pound weight. Kuster, 
on the other hand, thinks that <rs grave was used to denote 
any kind of copper money, in opposition to !hat made of 
gold or silHr, which was light. 

JEsflavmn, yellow copper, among the Romans, an ap
pellation given to the coarser kinds of brass, the finest 
beine; called oricltalwm. See BaAss and 0RtCHALCUl'tl. 

..ER1sfi.o.~, among ancient alcbymists, a kind of small 
scales procured from melted copper, by exposing it to a 
Hhement heat: hut among the moderns it is sometimes 
used for <erugo or verdigris. 

..tEs ustum, among cbymists, a preparation of copper, 
otherwise caHe<l res t•eneris1 ces crematum, &c. There 
are sff,·eral w:i.ys of making ii; but lhe most frequent is, 
by exposing; plntes of copper in a reverberafory furnace 
till they will crvmble into a powder, which is called <es 
ustum: this is extremely drying aocl detersive, and there· 
fore use1l for eating off dead flesh, anrl cleansing foul ul-

vor .. J, 6 
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cers; and either sprinkled on the part in powder, or mi' · 
ed in ointments. It is also used for colouring glass. 

..iEs. Pe1· res el libram, was a formula in the Roman 
law, by which purchases and sales were ratified. Tht 
phrase was originally used in speaking of things sold b} 
weight, or by scales, but it was afterward used on other 
occasions. Hence, in adoptions, the formula expressed 
that the person adopted was bought per as et libnm1. 

.iESCHYNOMENE, or BASTARD SENSITIVE PLANT, 
a genus of !he class and order <liadelpbia decandria. The 
corolla is papilionaceous; and the essential character is~ 
calyx bilobate, legume with truncate one seeded joints. 

It is a shrubhy plant, and includes eight species, all 
exotics. Four species, the .E. aspera, Americana, Indica, 
and pumila, are annual plants. Only two of the speci.
appear to be sensitive, vis. the .iE. Americana and sensi
tiva . The others are chiefly cultivated for their beautiful 
flowers; the legumes of some of the species are a foot 
and a half, and two feet long. The JE. cannabina, which 
is a native of the East Indies, treated as hemp, may be 
used as such. They are all very tender stove plants in 
this country . 

.iESCUL US, horse chesnut, a genus of !he heplandria 
monogynia class ;md order, or the natural order of trihi
latre. The essential character is, calyx one leafed, fiv1: 
toothed, ventricose; corolla five petalled, irregularly col
oured, inserted into the calyx; capsule three celled. 

The genus embraces three species. The commou 
horse chesnut is well known. On its first introduction 
into this country, rather more than a century ago, frorn 
its very quick growth, it was more culth·ated than it de· 
served. It is now found that it will seldom resist a great 
storm of wind; and the very short time its leaves con
tinue, renders it unsightly a great part of the year; yet it 
must be confessed that its form is regular, and its blos
soms beautiful. The wood is of little use but for burning, 
though it is said that it is now employed by the turners 
The nuts are eaten by deer, and Haebury affirms that 
hogs will fatten on them: Haller also relates, that sheep 
have been fed with them whole, and poullry with them 
when boiled. The yellow and scarlet horse chesnut are 
cultivated for the beauty of their flowers. 

.ETATE PROBANDA, in law, a writ which formerly 
lay to inquire whether the king's tenant was of full age; 
but now disused, since the abolition of wards and liveries. 

JETHER, a term used by sorne pbilosophero for the 
most subtile of all fluids, which, commencing from the 
limits of our atmosphere, was thought to pe,.vade the vast 
expanse of heaven. 

Authors difl'er widely with respect lo its nature; some 
making ita finer kind of air, others a kind of fiery elHU\·ium 
from the sun and fiery stars, and others a fluid sui gen eris . 

.iETHER is supposed by some philosophers not only to 
fill up !he intermediate space between the heavenly 
bodies, but to pe,.meate all bodies whalernl"; also to be 
the mediurn of light; and, lastly, that it was the cause of 
gravity in the earth and other celestial bo11ies, assisted in 
the action of burning, and in the dissolution of other 
bodies, by menstruums. After all, modern philosophers 
make it a queslion whether there i~ any such fluid. 

JETUER or ETHER, is more particuh ly used for an ex· 
trernely vol•li!e spirit, made h_v di - tillh1~ akohol with 
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an acid, and th€n precipitating the acid gas with an 
alkali. 

The properties of the rether obtained are supposed to 
vary a liflle according to the acid employed: accordingly 
every particular kind is distinguished by the acid employ
ed in its preparation. Thus the :ether obtained by means 
of sulphuric acid is called sulphuric rether; that by 
means of nitrous acidt nitrous rather. 

I. Sulphuric "'!her is usually prepared by the following 
process : A mixture of equal parts of alcohol and sulphu
ric acid is put into the retort, to which a large receiver is 
then luted. It is proper to surround the receiver with 
ice, Ol' at least with cold water. Heat is applied; and as 
soon as the mixture boils, the rether comes over and is 
condensed, and runs in large strire down the sides of the 
receiver. As soon as it amounts to one half of the alcohol 
employed, the process must be stopped. The rether 
1hus obtained is not quite pure, almost always containing 
a little sulphur~ous acid. 

This acid may be separated by pouring the :ether on a 
little potash, and distilling it over again by means of a 
moderate heat. Mr. Dize affirms that black oxide of 
manganese produces this effect still more completely than 
potash. All that is necessary is, to mix a quantily of 
1his black oxide in powder with the impure retber, and to 
let it remain for some time, agitating it occasionally. 
The sulphureous acid is converted into sulphuric, and 
combines with the manganese. The rether is then to be 
distilled over by the heat of a water bath. 

The separation of the liquid from the sulpbureous acid, 
with 1Vhich it is mixed, is called the rectification of the 
wtlier. The usual method, and we may add the best, is 
the following, first employed by Mr. ·w oulfe: Fill three 
fourths of a bottle with the impure relher, add a little 
water, and a portion of slacked lime. Agitate the bottle 
wilh violence, and keep it for some time in water before 
taking out the cork. lf the smell of the acid is not re
moved, add a little more lime, and agitate a second time. 
Decant off the rether into a retort, and distill it over. 

2. lEther thus obtained is a limpid and colourless 
liquor, ofa ''ery fragrant smell, and a hot, pungent taste. 
Its specific gravity is only 0.7581. 

It is so volatile that it can scarcely he poured from one 
vessel to another without losing a considerable portion of 
it by evaporation. When poured out in the open air, it 
disappears in an instant, and during its evaporation pro
duces a very considerable degree of co]d. If a glass \'essel 
containing water, and surrounded with a cloth, j3 dipped 
into ::ether two or three times, and the rether each time 
allowed to evaporate from the cloth, the water in the glass 
freezes. In the open air rether boils at 98°, and in a l'a• 
cum at-20°. Were it not, tbel'efore, for the pressure of 
the atmospht!re, it would always exist in the gaseous state. 

It is exceediagly inflammable, and when kindled in the 
state or vapour, burns wilh rapidity, with a fine while 
flame, and lt:aves behind it a trace of charcoal. During 
its combustion carbonic acid is generated. How well 
soeYer it has been rectified, it always exhibits traces of 
sulphuric acid. 

\Vhen rether in the state of rnpour is made to pass 
through a red hot porcela_in tube, it is decomposed com
pletely, and a great quantity of carburated hydrogen gas 
is obtained. 
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..Ether, when exposed to a cold of-46°, freezes and 
c1·ystallizes. 

3. JEther is soluble in 10 parts of water, according to 
the count de Lauraguis. 

4. When "'ther is admitted to any gaseous body stand
ing over mercury, it always doubles the bulk of the gas, 
as Dr. Priestley first observed. If oxygen gas, thus ex
panded by retber, is presented to a lii;hted candle, the 
:ether burns with great rapidity, but produces no explo· 
sion. But if one part in bulk of this expanded oxygen is 
mixed with three parts of pure oxygen gas, and kindled, 
a very loud explosion takes place: the products are 
water and 2j l?arts of carhon~c _acid, ~r. Crui~shank, t.o 
whom we are mdebted for this mslrnctJve expenment, a1:1-
certains, that one part of the vapour of relher takes 6-8 
parts of oxygen gas to consume it completely; and from 
the relath·e propol'tions of lhe two products, he has shown 
that lhe carbon which rether contains is to its hyd1·ogen 
as 5 to J. 

5. The action of the simple combustibles on "'ther has 
not been tried, if we except phosphorus, which it is capa
ble of dissoh,ing in small proportion. The solulion is 
transparent; but fhe addition of a little alcohol to ii ren
ders it milky. This furnishes us with a method of 
ascerlaining whether rether is sophisticated with alcohol. 

6. lEl her has no action on metals ; but ii revives sev~ 
eralof the metallic oxides when mixed with their solutions 
in acids. It takes gold from its solution in nilro muri
atic acid. 

7. ll is probable that it has no action on fixed alkalies 
a~d earl bs;. but it combines, or at least mixes readily, 
with amrnoma. 

It abso1·bs nitrous gas in considerable quan1ily. 
8. Sulphuric acid seems capable of converting it into a

pecnliar kind of oil~ known by the name of sweet oil of wine. 
If we fill a bottle, capable of holding three or four En

glish pints, with oxymuriatic acid gas, taking care to ex
pel the water as completely as possible, and then throw 
into it about a dram or half a dram of good rether, Co\·erin" 
~ts mouth immedialel.y with a pie~e of light wood or pape~ 
ma fen• seconds white Yapour w11l be perceived moving 
circularly in the bottle: this frill be soon followed by an 
explosion accompanied with flame; at the same time a 
very considerabl_e quantify of charc.oal will be deposited, 
and the ho.Ille will be found lo c~rntam carbonic acid gas. 

JEther 1s capable of d1ssolvmg tlie volatile oils. It 
combines with alcohol in almost any proporlion. 

T?e method ?f preparing nitrous a:.ther, proposed by 
Na\'ler, was this:. tw~lve par·ls of alcohol are put into a 
sfrong botlle, which 1s kept snnounded wilh water or 
~ather with ice:. eight pa_rls of.nilric acid are poured j~ at 
mtervals, lb_e mixture bemg ag1lated afler every addition. 
The bottle i; then well corked, and the cork secured by 
leat~er. ~ther gradually forms at the surface of the 
l1qu1J. After fi\·e or six da~'s, when lhe formation is su • 
posed lo be O\'e~, the ~ork is lo be pierced with a need~e 
to allo'~ a quanl1ty of nitrous gas to escape, which would 
othenme carry the :ether along with it. Th k · 
then lo be drawn; the whole liquid is to be pou;e:~~to 1: 
f~~:~'toa~~11b;:1 ;n;~~l: ~~~~~I~;;~: :~t:il~~~~d below is al-

T~i! method is some:vhal hazardous; for lhe quantil 
of 01trous gas e·rnlred 1s so great as often to burst th~ 
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bottle. Dr. Black •ubsliluled in place of it a very inge
nious process. He put into a glass phial the proper quan
tity of nilric acid; o,·er this was poured gently a stratum 
of water, and the alcohol waa poured over all. Thus 
there were lhree strata of liquids in the nssel; the acid 
l'>wermost, and the alcohol uppermost, separated from 
each other by the water. The acid and alcohol gradual
ly combined with the waler, and coming into contact 
acted on l!acb olher without violence; aud thus the rether 
was formerl wilhout risk. 

Dehne has given another process for obtaining nitric 
2'1her exceedingly tedious, but not a ti ended with any risk. 
The alcohol is put into a tubulated retort, to which a 
large receiver is luted: one 48th parl of nill'ic acid is to 
be added every four hours, drop by drop, till it amounts 
to about one half of the weigh I of alcohol; then the mix
ture becomes hot, and rether passes O\'er into the receh·· 
er. After this a little more nilric acid is to be added 
every morning and evening. .lEther gradually forms on 
ils surface. The acid is to be added tin it falls do.-n lo 
the bottom of the retort in the form of green globules, in
dicating the formation of perfectly saturated nitrous acid. 
'l,his is a proof that no more retber will be formed. 

Various other methods of preparing nitious rether ha,•e 
been proposed by cbymists; as the distillalion of a mix
ture of sutphuric acid, nitre, alcohol, &c. But the proc
ess preferred by artists is that of Chaplal as corrected 
by Proust. A large retort is luted to a glass globular Yes
sci furnished with a lube of safely. From this globe a 
tube passes lo a second, likewise furnished with a tube of 
safety ; and to this last vessel are connected three 
"\Youlfe's bottles in the usual way, which must be half full 
of alcohol. A mixture of 32 parts of alcohol and 24 of 
acid, of the specific gravity 1.3, is put into the retort. 
The Jieat of a cl1afingclish is applied, and removed as 
soon as the effervescence begins. The greatest part of 
the relher is detained by the alcohol in the first Woulfe's 
bottle. This mixture is to be saturated with an alkali, 
and the 2'iher separateJ by distillation. 

Nilrous retber, by whatHer process it is procured, is 
never pure at first, holding always in solution a consider
able portion of nilrous gas: hence its extraordinary ''ola· 
tilily. II conlains also a certain portion of nitric acid, 
and a Ji11le oil to which it owes its yellow colour. The 
nitrous gas separales spontaneously when the retber is 
mixed wilh a considerable porlion of waler. By distilling 
it repeatedly from potash or sugar, the oil may be abstract
ed; and when kept for some lime, the nitric acid is de
composed, and a Ii Ille water and oxalic acid formed, which 
sink lo the bottom of the Yessel. 

Nitric rether, i'S far as is known, agrees very nearly in 
ils properties with sulphuric rel her: ii is equally fluid, 
li•hl, and combustible: its stale and odour are nearly the 
s;rne, but not quite so pleasant, owing most probably 
10 the foreign bodies, from wbicl1 it cannot easily be com· 
plelely freed. 

Accon1inl! to l\Iess'rs. Fourcroy and Vauqulin, re: I her is 
composed of lhc same ingredients as alcohol, but combin· 
eJ in different proporlions. According to them, relber 
conlains a greater proportion of dydrogen and oxygeu,and 
a '.Ii mall er proportion of carbon, than alcohol. 

.-ETlllOPS, or }ET1110Ps \11NERAL, or HroRABGY
ru-s cnm !rnlplmrt,;, p1cparation of mercury, made by 
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rubbing in a marble or glass mortar, equal quan tilies of 
quicksilver and flowers of sulphur, till the mercur} 
whoJly disappears, and there remains a fine deep bl_ac.'
powder, \Vhence it has got the name of rethiops, an<l ti 1 ~ 
much used in medicine. The name is changetl in modern 
pharmacy to that of hydrargyrus cum sulpbure. 

JETHIOPS antimonia.lis, a combinalion of the sulphu 4 

re ts of antimony and mercury ; it is prepared by fusing: 
crude antimony in an earthen crucible, and when it is on 
the point of fixing, add to it an equal \Veight of hot mer· 
cury: the mixture at first becomes more fluid, and after a 
while solid: when cold it must be levigated in a mortal' 
and "'ashed. The medical effect• of this preparation in 
small quantities are sudorific; in larger doses it is a pur
gative and emetic. 

lETHIOPS vegetabilis i• prepared by burning the sea 
wrack or sea oak in the open air, nnd then reducing it iu
to a black powder. It is used to reduce scrofulou• 
swellings, and in cleansing the gums and teeth. 

lETHUSA, a genus of the pentandria digynia class 
and order, belonging to the natural order of umbellat:e or 
umhellifer.,. 

The calyx is an unil"'ersal umbel exp3.nding, the interiot 
rays shorter by degrees; with a partial umbel, small and 
expanding. There is no universal involucrum; the par· 
tial one is dimidiated with three or five leaflets, and pen 
dulous; the proper perianthium scarcely discernible. 
The universal corolla is uniform, with fertile florets; the 
partial one has five heart inflected unequal petals. The 
stamina consist of five simple filaments, wilh roundish an· 
ther2'. The pislillum is a germen beneath, with two re· 
fleeted styli; the stigmata obtuse. There is no pericar
pium; the fruit is Olate, s1riate<l, an<l tripartile. The 
seeds are two, roundish, and striated. There is but one 
species, vi:. the relhusa synapium, fool's parsley, or less
er hemlock, a native of Britain, which grows in corn 
fields and gardens. This plant, from its resemblance lo 
common parsley, bas sometimes been mistaken for it; am] 
when eaten, it occasions sickness. Jf the curled leaYed 
par!ley only was cullivated in our gardens, no such mis
takes would happen in future. Cows, horses, sheep, go;its, 
and swine, eat it. It is noxious to geese. 

AETIANS, in church history, a branch of Arians, 
who maintained that the Son and Holy Ghost are in all 
things dissimilar to the Father. 

A':TJOLOGY is a figure of speech, whereby, in relat
ing an e'"ent, we at the same time unfold the cause:; of it. 

1ETI1,.JE, or ...ETJTEs, a name gh·en to pebbles or 
stones of any kind, which have a loose nucleus r;ittling: 
within them, and called in English lhe eagle stone. So 
far from being a particular genus of fossils lhernscll'cs, we 
find retilre among very different genera, but lhe most ,·al
ued is that formed of the se,•eral ''arielies of our common 
pebbles. As lo the formation of retila', the naluralisls ac
count for it from this cons ideration, that as the nuclei are 
coarser and more debased by earth than tlie rest of the 
pebble, Ibey shrink and conlracl lhernse l"es into a small
er size; by which means they will be •eparaled from the 
surrounding crnst, and become loose. 
. ~TN.A, a famous vok~nic or burning mountain in Sic. 
1ly. It is one of !he lnghest mountains of the whole 
island, and situated on the ea.tern coast, nol far from ('3 . 

tania. 
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The height of this mountain is said to be above ten 
thousand feet above the surface of the sea, and ils circum· 
ference at the base one hundred and eighty miles. This 
may probably be exaggerated; but over the sides there 
are seventy-seven cities, towns, and villages, and allowing 
from tweh·e to fifteen hundred persons to each, the num
ber of inhabitants of mount lEtna will be from 92,400 lo 
115,500. The ascent of this mountain is tedious, diffi
cult, and dangerous. From Catania to the summit, the 
distance is about thirty miles, and the traveller must pass 
through three distinct climates, which may properly be 
denominated the torrid, the temperate, and the frigid. 

.ETNA SALT, a name used by some writers for saline 
substances, found near the openings of mount .iEtna, and 
other volcanos; being a concrete of sulphur and nitre, sub
limed logel her. 

.ETOLARCHA, in Grecian antiquity, the principal 
magistrate or governor of the ~folians. 

AFFA, a weight used on the gold coast of Guinea, and 
equal to an ounce. 

A FFEC'£10 bovfaa, a di•order incident to cattle, 
occasioned by a small worm, which eats its way all over 
the body. 

AFFEERERS, or AFFEERORs, in law, persons ap
pointed in courts Jeet, courts baron, &c. to settle upon 
oath the fines to be imposed upon those who have been 
guilty of faults which have no express penalty assigned 
by statute. 

AFFETTUOSO, or con AFFETTO, in the Italian mu
sic, intimates that the part lo which ii is added ought lo be 
played in a tender, affecting way; a11d consequently rath
er slow than fast. 
A~'FIDATIO DOMJNORUM, in old law books, de

notes an oath of allegiance, taken by the lords in parlia
ment. 

AFFIDAVIT is an oath in writing, taken before some 
person who is legally authorized lo take the same. 

In an affidavit, the time, place of habitation, and addi
tion, of the person who makes it, are to be inserted. 

Affida> its should set forth the matter of fact to be prov
ed, without laking any notice of the merits of the cause. 
They are read in court upon motions, but are not admit. 
ted in evidence at trials. 

By statute, the judges of the courts at Westminster 
may commission persons in the several counties in En. 
gland lo take affidavits relating to any thing depending in 
their several courts; but there is an affidavit office in the 
court of chancery, under the direction ofa master. 

AFFINITY, affinilas, among ch·ilians, denotes the 
•elation of each of the parties married to the kindred of 
the other. Affinity is distinguished into three kinds: J. 
Direct affinity, or that subsisting between the husband 
and his wife's relations by blood, or between the wife and 
lier husband's relations by blood. 2. Secondary affinity, 
or that which sub•isls between the husband and his wife's 
relations by marriage. 3. Collateral affinity, or that 
which subsists bc!lveen the husband and the relations of 
his wife's relalions. r.rhe degrees of affinity are always 
ihe same with tJ1ose ofcomanguinity. Hence, in whaft>,·er 
degree of consanguinily the kindred of one of the parties 
BJarried are, they are in the same degree gfaffioily to the 
other. 
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fut~! ~t~ ~::~~h·:=~::~~i~~ a~~:~i~~en·d~~t~:~r~aa~~ ~~~.\~~ 
erwise with respect to the ~econdary 'and collateral kinds. 
It is lik_e":ise to be observed, that the affinity cont_racted 
by a cr1mmal commerce, is an impediment to marrtage so 
far as the second generation: thus, a man is not allowed 
to marry the sister of a woman he has lain with. Nay, 
with regard to contracting marriage, affinity is not dissolr~ 
ed by 1lealb; for, though a woman may be admitted a 
witness for the brother of her deceased huroanil, •he i• 
not allowed to marry him. 

In the Romish church, a kind of spirilnal affinity is 
supposed to be contracted by baptism; so Iha! it is not 
deemed lawful for a god-father to marry bis god-daughter 
without a dispensatiou. 

AFFINITY, chymical, denotes an atlraclirn power 
by which substances of <lifferent natures will combine 
with others. It is sometimes called elective altractio11, or 
elective affinity. See CHY>HBTRY. 

AFFIR!\lATJON is used for the ratifying or confirm
ing the sentence or decree of some inferior court: thus, 
we say, the house of lords affirmed the decree of the lord 
chancellor, or the decrPe oft he lords of session. 

AFFIRJ\IATION also denotes a solemn attestation of the 
truth of some fact which the quakers are allowed to make 
instead of an oath. This secl hold all kinds of swearing 
to be unlawful; a1.d therefore the legislature has appoint· 
ed tl1e following affirmation lo be taken instead thereof, 
via. I, A. B. do sincerely, sole1111tly, and truly declare 
and affirm, &c. This affirmation is by statute pul upon 
the same footing with an oath; every person convict· 
ed or affirming a falsehood, being liable lo the penalties 
provided against wilful and corrupt perjury. Jt is also 
deem~d ~quivale.nt to an oath, except in criminal case11, 
upon JUries, and m places of profit or trust under the gov
ern meat. 

AF FIRMA TJVE, in the Roman inquisition, is a des
ignation given to such heretics as openly avow the opin· 
ions I hey are charged wi!h. 

AFFJX, among grammarians, denotes much the same 
wilb prefix. In. the.Hebrew language there are a multi· 
!ude of affixes, i.e. srngle lellers or syllables, which, be
ing prefi~ed to nouns an.LI Yerbs, sene instead of pronouns 

i:n~E:;~•.cles, and contnhule greatly to the bre\·ity of that 

AFFLATUS, an~ong_ he~then mythologists and poets, 
t'i7.~:~~ the actual mspiral1on of some dil'inily. Thus 

Affiataest numiuequanclo 
JamprorrioreDci. 

Tu_lly, however, must be understood lo extend the 

:c~~:,~~~oo~l~f\i:~ri.of~;~~~~r, when he attribules all great 

AF~RAY, or ?FF.RA YMENT, in law, formerly signified 
the crime of alfr1ghl1~g .other per.ans, by appearing in 

~~~,5~~.:;~~~~f~:a~d~~~,~~~sb :~a/g0h0tin~chet~~! 11a~!~e:; 
more; and there must be a str?ke given, otherwise it is 00 

:~~:~·bu~ta~~~~aa~~~ be pub!Jc, f~r in private it is not an 

An affray is.a com~on inJury, punishable by the justices 
of the peace ID their session~, by fine antl imprisonment. 
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A constable may also •eize and car_ry affraycrs before a 
justice, or confine them till they provide sureties for the 
peace. Any private person may also part an affray, or 
bring tbe parties before a magistrate. 

AFFRON'l'E'E, in heraldry, an appellation given to 
animala facing one aoother on an escutcheon, a kind of 
bearing which is otherwise called confrontk, end stands 
opposed to adossk. 

Alf FUSION, in medicine, a term at present much used 
to express a very efficacious method of applying cold, by 
dashing cold water, lately recommended and practised 
with success, for allaying feverish beat, by Dr. Wright 
and Dr. Currie. (a) 

AFRICA, one of the quarters of the world. See GE· 
OORAPHY. 

AFRICAN company, a society of merchants establish
ed by king Charles II. for trading to Africa: which 
trade is now laid open to all his majesty's subjects, paying 
fen per cent. for maintaining the forts. 
A•~a1cAN association, was formed in 1788, with a view 

of promoting the disco\'ery of the interior parts of Africa. 
!\Ir. Mungo Parke, among others, was employed in this 
important work. 

AF'l', in the sea language, the same with abaft. 
AF'l'ER birth, in midwifery, the membraues which 

surrounJed the infant in the womb, more usually called 
the secundines. See MIDWIFERY. 

A~~n.R math, in husbandry, signifies the grass which 
springs or grows up afler mowing; or the grass or stub
ble cut afler corn. Jn some counlies it is called rowen. 

_.\F'TER pains. See l\1rnw1FERY. 
AG A, in the Turkish language, signifies a great Jardot• 

commander. Hence the aga of 1he jaoizaries is the com
mander in chief of that corp!i; as the general of the horse 
is denominated spahiclar aga. The aga..of Algiers is pres .. 
i<lent of the divan or council. 

AGAP ..:E, or AGAPES, lo,-. feasts kept by the ancient 
Christians as tokens of brotherly charily and mutual be
ne\'olence. 

AGAPANTHUS, a genus uf the hexandria monogy· 
ui:i cla~s and order. This is the African tuberose hya
cinth, or African blue lily, with an umhellated flower. The 
corolla i• one petalled and funnel shaped, hexapetaloid, 
1·cgular, and this forms ils essential character. 

We have only one species, the flowers of which are ab
solutely those of the hemerocallis, but this genus is dis-
1inguished by its spathe. It is a native of the Cape of 
Good Hope, was cultivated at Hampton court in 1692; 
but now forms a frecJuent and most beautiful ornament of 
our green houses. It flowers in September, and contin
ues a long time in bloom. 

AGAPET .iE, an order of nuns among !he primitive 
Christians, who attended on and served the clergy. At 
first there was nothing scandalous in these societies, 
thou~h they gave great offence afterward, and were whol
ly abolished by the conncil of Lateran, in 1139. 

AGAPIS laJJis, a name gi,·en by ancient writers lo a 
slone of the colour of the lion's skin; it was hel<l in great 
esteem in many nations on account of its supposed \'il'~ 
tucs. 

AOARICUS, the mushroom, a genus of the cryploga
mia cla'ils and order of fungi. The generic character is a 
pileus, or cap with gills underneath: gills dilferiog in sub· 
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stance from the rest of the plant, composed of t1'o Jamin.,' 
seeds in the gills. 

Authors have enumerated no Jess than 63.t species of 
this fungus, and Dr. \Vithering gives 213 as British spe· 
cies. The agaricus campestris, or common mushroom, is 
cultivated with great success and profit in the gardens 
about London. The spawn is usually found in old hot 
beds, or horse <lung, where the animals have been feel on 
a pasture; in which case it is supposed that the invisible 
seed which is scattered from the gills of the mushroom, 
is eaten with the grass by the cattle, and deposited un
hurt in their excrements. There it ngetates, and forms 
those white fibrous radicals producing tubercles like pota
toes, and which are called the spawn. 'l'he spawn may 
easily be known by the smell, which resembles that of th<> 
true mushroom, and which, if planted in a bed of fresh 
hot dung, and kep1 moderately dry, will soon produce a 
crop. It is the agaricus orcades, another of lhis genus, 
which produces the fairy rings so frequently obsened in 
pasture fields. Tbe agaricus cresareus, the most spendicl 
of all the genus, is eatable, but is rarely found in Britain. 
It was made the vehicle for conveying poison to Claudius 
Cresar by his wife Agrippina. 

AGATE, in natural history, a genus of semipellucid 
gems, nriegated with nins and clouds, but no zones, like 
the onyx. 

The Iceland agate)s found either in detached masses, or 
forming a part of rocks. It has the appearance of black 
glass. It is usually invested with a gray or opaque crust. 
Its specific gravity is 2,348; colour black, or grayish 
black; when in very thin pieces it is green. It is com
posed, according to Bergmann, of 

69 silica 
22 alumine 

9 iron 

100 

It is found in Iceland, ttaly, and other places. 
Ao ATE is also the name of an instrument used by Hie· 

gold wire drawers; so called from the agate in the middle 
of it, which forms its principal part. 

AGA'l'HOPIIYLLUM, a genus of the class ancl or
der dodecandria monogynia. The essential character is, 
calyx superior, nry short, toothless; corolla six petalled, 
somewhat villous; stamina aHernately inserted into the 
calyx and petals; drupe juiceless with a half six celled 
nut, ancl one seed. 

There is but one species, a large tree, a native of l\'Jad ... 
agascar, where the nut and leaves are used as spice. 

AGAVE, a genus of the hexandria mouogynia clu .. 
and order, called also the American aloe. 

'l'he corolla is funnel shaped, and the essential charac· 
for is, corolla erect, superior; filaments longer than the 
corolla, erect. The species are six, including some vari
eties with striped leavei:i, of whicb tbe most rem<ir~able is 
agave Americana, or great American aloe. It is a nllgar 
11otion that this plant does not flower in less than a hun
?red years. The fact is, that its flowering depends upon 
its growth. In hot climates therefore it is known ((. 
bloom much sooner, and in thia country, if it was kept inn 
dry stove instead of a green house, we h:n e no doubt th:it 
it would flower earlier tbaoi it doe•. It i• chiefly remar~, 
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;IJle for the hei;;ht lo which the stem shoots up when it 
bloom-1, from twenty to thirty feet, for in our opinion 
there is no beauty whatenr in the flower. Cortusus is 
'1aid to be the first European who possessed this plant in 
l.i6J. It flowered in England about the year 1698, and 
now scarcely a summer passes without one flowering in 
some of the nurseries about London. In the course of the 
year 1805, one of the striped leaved, said lo be the first 
which e\·er flowered in England of that variety, was exhib
ited by Mr. Smith of Dalston. 

In Spain and Portugal there are hedges of the great 
aga\'C. The leaves are said to answer all the purposes of 
soap, and are also good for scouring pewter and other 
utensils; the intnrd spongy substance of the dried stalks 
may be used for tinder; and lhe fibres of the leaves, when 
washed, llried, and be3.ten, will make a strong thread for 
common purpose'!. 

AGE is sometimes used in the same sense as generation, 
for a period of 30 years. 

AGE, in chronology, denotes certain periods of the du
ration of the world. Thus, among Christian chronolo
gers, we meet wilh the age of the law of nature, which 
comprehends the whole time between Adam and Moses; 
the age of the Jewish law, which includes the time from 
Moses to Christi and, lastly, the age of grace, or the 
number of years elapsed since lhe birth of Christ. 

Among ancient historians, the duration of the world is also 
subdi,•ided into certain periods, called ages; of which they 
reckon three: the first, reaching from the creation to the del· 
uge which happened in Greece, duriug the reign of Ogyges, 
is called the obscure or uncertain age; the history of man
kind, during that period, being altogether uncertain. The 
second, called the fabulous or heroic, terminates at the 
first olympiad; whP.re the third, or historical age, com· 
mences. 'l,he ancient poets also divide the duration of 
the world into four ages, or !Jeriods; the first of which 
they called the golden age, the second tbe sih·er age, 
the third the brazen age, the fourth the iron age. Nol 
unlike !hes~ are the four ages of the world, as computed 
by the East Indians, who extend them to a monstrous 
Jen!!;th. 

Ao E also denotes cerlain degrees or periods of human 
life, commonly rer.koned four, vi.:. infancy, youth, man
hood, and old oge; the first of which extends to the four
teenth ye3r; the second, to 1he twenty-fiflh year; the 
third, to the fiftieth year; and the fourth lo the seventy
firth year, or rather as long as a man Ji,·es. Shakespeare 
di\•ides the term or life into se\·en ages. 

AoE, in law, siguifies certain periods of life, when per~ 
sons of both sexes are enabled to do certain acts, which 
for want of years and discretion they were incapable of 
before: thus a man at l-weh·e years of age, ought to take 
the oath of allegiance to the king; at fourteen, which is 
his age of discrelion, he may marry, choose his guardian, 
and claim bis lands held in socage. Twenly-one is called 
full agr, a man or woman being then capable of acting for 
themselves, or managing their affairs, making contracts, 
di;posing of their estates, &c. which before that age I hey 
could not do. By the marriage act, no person, man or 
woman, can marry before 21, without the consent of pa
rents or guardians. A \VOruaa is dowable at nine years of 
age, may marry at twelYe, with consent. of parents or 
"u:m.Jian, and at fourteen choose hn guar61:in. If a man 
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or woman act~ in any of the abo,·e mentioned capacities, 
before th~ time prescribed by law, he or she may rctra~t 
al that ll~e, otherwise they are supposed _to agree to it 
anew, and 1t shall he deemed valid. TJrns, 1f a man mar
ries before fourteen, or a ''"Oman before tweh·e, they may 
either agree to the marriage, or not, at these se,·eral _ages; 
and so in other cases. At fourteen 8 person may dispose 
of a personal estate hy will, but not of lands. 

AcE prier, relatem precari, is when an action being 
brought against a person under age, for lands descended 
to him, he, by motion or petilion, shows the matter to the 
court, praying the action may be staid to his full age: to 
which the court generally agrees. As a purchaser, how. 
ever, a minor shall not ha,·e his age prier; nor in any writ 
of assize, of dower, or petilion; but he may in any action 
of debt. By the ch·il law the case is othenrise, an in
fant or minor being obliged to answer by bis tutor or cu
rator. 

Among the Romans it was unlawful lo offer for any pub
Jic office or magistracy, unless the candidate had atlained 
to a certain age; which dil'fered according to the offices 
sued for. Hence the phrases consular age, prretorian age, 
&c. 

AoE of tl~e 111.0011, the lime elapsed ~ince her last con
junction wilh the sun. See AsTRONOl\11". 
AGE~IA, in Macedonian aoliquity, was a body of sold

iery, not unlike the Roman legion. 
AGEl\IOGLANS, Ao1.<>10GLANB, or AzuJOGLANs, 

in the Turkish customs, Chrislian childl'en raised e\•ery 
third year, by way of tribute, from lhe Christians tolerat
ed in lhe Turkish empire. The collectors of this odious 
tax used to take one child out of three, selecting always 
the handsomest. 

AGENTS, among physicians and chymists, an appel
lation gh·en lo all kinds of menstruums. 
~GEsn of brmk mul tx.change, in the commercial 

pol11y of France, are much the same with our exchange 
brokers. 

AGENT and 1!alient, in law, is said of a person who is 
the doer of a tl11ng, and also the parly to whom it i" doue. 
Thu~, if a. man who is indebted to another, makes hi1 
creclitor has executor, anrl die~, the executor may relain 
so much of t~e goods of the decea~ed, as will salisfy his 
dehl ! by which means he becomeo agent and patient; 
lh•t "• the pe_rsou to whom the debt is due, and the per
son who pa_vs 1t. 

AGENTES in rebus, in antiquily, signifies offirers 
employed u_nder the emperors of Constantinople, and dif· 
~e;;~:do.nly m name from lhefnonentarU, \\horn they sue· 

AGER. in Roman ttntiquity, a certain portion of land 

~~r1:~:~ f~~ 3~a~!1rec~t~~:~d. It is also used, in middle age 

~GERATU:!IJ, a &•mis of the class and order synge· 
nes1a polygam1a requa~1s. The corolla is l'Ompound uni· 
form; and the essenflal character h;, receptacle naked • 
~i~:~~ fi\"e awned; calyx oblong, subequal; corollets quad~ 

':!-'here are two species, na1i.'"c~ ofSonlh ~.\mcrica and 
Churn. They are of the description of tender an . I 
. A~ERATuS fopis, a stone used by the ~~~i;~ts 
~~t~?. 'ngar.d dressing oflcalher; pu'5ibly a specie• of PY· 
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AGGER, in the ancient military art, a bank or ram
part, composed of 1"arious materials, as earth, boughs of 
trees, &c. The agger of the ancients was of the same 
nalure wilh what the moderns call lines. 

AG GER was also used in several other senses: as for a 
wall or bulnrk, to keep off the sea: for the middle part 
of a military road, usually raised into a ridge; and some~ 
times for the heaps of earth raised over graves, more com· 
monly called lumuli. 

AGGLUTINANTS, a class of strengthening medi
cines, of a glutinous or liscous nature; which, by readily 
adlaering to the solids, contribute greatly to-repair their 
loss. They may be divided into two kind•: I. Good 
nourishing food, espt-cially jellies, whether of hartshorn, 
Yea!, mutton, &c. 2. Medicines, properly so called. 

AGGLUTINATION, among pbpidans, signifies ei
ther the adherence oinew substance, or lhe giving a gluti
nous consistence to the animal fluids, by which they were 
supposed to become more fit for nourishing tbe body. 

AGGLUTINATION is also a term used by astronomers to 
denote lhe meeting of two or more stars in the same part 
of the zodiac, or the seeming coalition of several stars. 
II is more peculiarly underslood of lhe seeming coalition. 
of se' era I stars, so as to form a nebulous star .. 

AGGRAVATION in the Romish caoon law is used 
for an ecclesiastical censure, threatening excommunication, 
after three admonitions used in ,-aiu. From aggravalion, 
they proceed to re-aggra\·arion, which is the last excom
mmiication. 

AGGREGA'I'JE lerrre, the seventh order of earths, 
comprehending those that are formed of lhe aggregate 
earths of the preceding orders. To this order belong the 
granites, gneissum, porpby .. ias, amygdalites, breccia, and 
arenarius. 

AGGREGATE, a term used in botany to express those 
flowers which are composed of parts or florets, so united 
or incorporated by means either of the receptacle or ca
lyx, that no one of I hem can be taken away without de
sfroying the form of the whole. 

AGGREGATION, in natural philosophy, denotes a 
species of union, by which se,·eral things, nowise conner fed 
by nature, are collecte<l togelher, so as to form one whole. 

.AG I.ADES, in lhe rrurkish armies, a kind of pioneers, 
employed in fortifying camps, &c. 

A GILD, or AGILDE, in old law books, denotes a per
son of so Ii Ille account, that whoerer killed him was liable 
to no fine for so doiag. 

AGIO, in commerce, a term chiefly used in Holland and 
at Venice, where it der1otes the difference between the 
value of Uank slock, and the current coin. 

1\loney in bank is commonly worth more than specie: 
thus, at Amsterdam, they formerly, before lhe barbarouit 
French invMion, ga,·e 103 or 10-l florins for e\ ery l 00 
florins in bank. At Venice, the agio was fixed at 20 per 
cent. 

The agio of the bank of Hambnrg is about 1·1 per ceut. 
wllich is the suppo!\ecl difference belween the good stand
ard moneyofrhestate, and the clipped,worn,and dimin
ished currency poured info it from neighbouring slafei. 

Aow is also !Sometimes used fur the profit arising from 
IJ1e di.;;co1111t of a nole, bill, &c. 

A a ro of ass11rnnce, the sarue with what we call policy 
of assurance. 
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AGIOSY!\IANDRUM, in the Greek chu1ch, subject 
to the Turks, a wooden machine, used instead of bellt:, 
the use of these being prohibited. 

AGISTMENT, AotSTAGE, or AoJSTATJON, in law, 
the taking in other people's cattle to graze, at so much 
per week. 

The term is peculiarly used for the taking in of cattle 
to he fed in the king's forests, as well as for the profits 
thence arising. 

Ao1sTl\UlKT is also used for a tax, burden, or charge, 
levied for repairing the sea hanka in different parts of En
gland. 

Aa1sT>1ENT tithe, is a small tithe paid to the rector or 
vicar for pasturage of cattle, horses, or sheep. It is, how· 
ever, understood to he payable only for dry or barren 
•-attle, and not for cattle that are nourished for the plough 
or pail, because the parson has tithe for them in other 
kind. It is paid by the occupier of the ground, and not 
by the person who may happen to put his cattle there to 
graze at a certain hire per head. 1t is commonly estimat
ed at 21. m the pound, according to the rnlue of the land. 
See Burn's Eccl. Law, tit. Tithes. 

AGISTOR, or Ao1STATOR,an officer belonging to for
ests, who had the care of the cattle taken in to be grazed, 
and levied the monies due on that account. 

A61\JEN, in the Roman art of war, denoted an army, 
or rather a part of it, in march: thus we read of the pri
mum. agmen, or van guard; medium lignum, or ruain body; 
and the postrenmm agmen, or rear guard. We also meet 
wirb the agmen pilatum, which was a part of the army, 
drawn up in form of an oblong parallelogram, and answer~ 

:1ut~,whh:;:::r~o~d:~~:r~ai!r~~:~~~·tba~~~:;f;~;~gt':::d 
in the Roman armies. 

AGNOE'rlE, a sect of heretics, so called on account 
of their ruaintainiog that Christ was ignorant of many 
things, and particularly of the day of judgment: an opin
ion which they built upon the text, Mark xiii. 32. 

AGNOMEN, in Roman antiquity, a kind of fourth or 
honorary name given to a person on account of some ex
traordinary action, Yirtue, or other accomplishment. Thus 
the agnomen Africanus was bestowed upon Publius Corne· 
lius Scipio, on account of bis great achievements in Africa • 
In cases of adoptior., it was usual to retain their former 
cognomen, or family name, by way ofa.gnomen: thus l'Har
cus Junius Brutus, being adopted by Quintus Servilius 
Cirpio, cal1ed himself Quintus Sen-iii us Crepio Brutus. 

AGNUS dei, in the church of Rome, a cake of wax, 
stamped with the figure of a lamb supporting o Cl'Oss. 
'J'h<•• being consecrated by the pope with great solemni· 
ty, and distl'ibuted among the people, a1·e supposed to 
have great efficacy: as to preserve I hose who carry I hem 
worthiJy, and with failh, from all manner of accidents; to 
expel e,·ils spirils, &c. 11 is also a popular name for that 
part of the m:iss, where the priest strikes bis breast 
thrice, and says lhe prayer beginning wilh lhe words aa
nus dti. wi 

AG ON ALIA, f<'livals cdebratccl :n honour of Janu•, 
or of the go<l Agonius, whom the Romans imokc<l before 
underlaking any affair of importance. 'Fhcy !';Cem tet 
ha\"e been kept three times in the )Car, i:i=. on lhc .Jib Gf 
the icle• of January, on the 12th of the calends of Jun• . 
and on the 3d of lhe ides of December 
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AUO:\ !S1'ICI, a name gi•·en by Donatu• to such or 
his di•ciple, as he sent to fairs, markets, and other public 
places, to preach and propagate his doctrine. 

AGO:-.tU~l, in Roman antiquity, was used for the 
thy on which the rex sacrorum sacrificed a victim, as well 
a• for the place where the games were celebrated, olher
wi•e called a~on. 

AGONOTHETA, or AGO>OTHETEs, in Grecian an
tiquity, was the president or superintendaot or the sacred 
games; who not only defrayed the expenses attending 
them, but inspected the manners and discipline or the ath
let:e, and adjudged the prizes to the victors. At first 
there was only one agonotheta in the Olympic games; 
bul several colleagues were aftP.rward joined with him, 
three of whom had the direction of the horse races, 
three others of the pentathlon, and the rest or the other 
cx:crcise~. 

AGONYCLIT .IE, or AooNYCLITES, a sect of Chris
tians, in the seventh century, who prayed always standing, 
••thinking it unlawful to kneel. 

AGORANO!\IUS, a magistrate of Athens who had the 
regulation of wei~hts and measures, of the prices of pro
,·isioas, &c. The agoranomus answered in part to the 
redile of the Romans. 

AGOSTUS signifies tl10 part of the arm from the fiu
gers to the elbo1v: also the palm or hollow of the hand. 

AGRARIAN stations, agrarire stationes, in the Ro
man art of war, were a kind of advanced guards, posted in 
the fields. 

AGRARlA.l'f laws, among the same people, were those 
relating to the division and distribution of lands; of which 
there were a great number: but that called the agrarian 
law by way of eminence, was publi•hed by Spurius Cas
shu, about the year of Rome 268, for dividing the con
quered land• equally among all the citizens, and limiting 
the number of acres which each citizen might enjoy. 
AGREE~1EN'r, in la1<, signifies the conseut of persons 

1o any thing done, or to be done. 
There are three kinds of agreement; first, an agreement 

already executed at the beginning; as when money is 
paid, or other satisfaction made for the thing agreed lo. 
Secondly, an agreement after an act done by anolher, to 
which a person agrees: this is also executed. 'rhirdly, an 
agreement ex:eculory, or to be executed in time to come. 

An agreement is generally made preparatory to some 
more formal instrument of conveyance. On breach of an 
agreement t~ere is a remedy either at co_mmon law? or in a 
court of equity. But when the matter " merely m dam
ages, there the r~medy is at law; ~ecause the damages 
cannot be ascertamed by t be conscience of the chancel
lor, but by the verdict of a jury. All agreements to be 
valid ought to be on a stamp, or at least duly stamped at 
the stamp office within the time limited by lair, vi::. twen· 
ty-one days after the date of the agreement. 

AGRICULTURE. See G.<1tDE•1NG and Huse AND· 
RY. 

AGRDlONIA, a genus of the dodecandria di~ynia 
dass and order of pianls, with ro~aceous Bowers, the cup 
of which at len;th becomes an obloni:?; echinated fruit, con
taining one or two oblong seeds. 1.'he essential character 
is, calyx fh•e cleft, fenced wilh one another; petals fh·e; 
;eeu• two, at the bottom of tho calyx. 
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There are five species; two, the A. rupaloria, or .co.m
mon A. and the A. odorata nath•es of Great Britain. 
The lea\'e.s of the common ;gri~ony make a verr pleas
ant tea, said to ?e good in the jaundice, in cachcct1c cases, 
and in obstructions of the lh·er and spleen. The c'?untry 
people also formerly used ii, by way of cataplasm, in con
tusions and fresh wounds. 

AGRIPPA, a denomination given by ancient as well u 

:~~~01'n s::~;[i:~;::R~~j)dren born with the feet fore• 

AGROSTEMA, a genus of decandrious plants, accord· 
ing to Linnreus; but comprehended among the lychnises 
by Tournefort. 

The class and order is dccandria pentagynia. The co. 
rolla is wheel shaped ; and lhe essential chat·actcr ig, ca
lyx one leaved, coriaceous; petals fi,·e, clawed; border 
obtuse, undivided ; capsule one celled. 

There are four species, all well known as highly orna
mental to our fields and gardens. The A. gitbago, or 
com cockle, though a troublesome weed to the farmer, it 
beautiful to the eye. ll is an annual plant, and flowers in 
June and July. The agrostema coronaria, or rose campi· 
on, has long been an inhabitant of our gardens, and the 
double yariety is particularly handsome. It is biennial, 
and sometimes perennial, though apt, in the gardener's 
phrase, to/ogolfafter il has flowered. The A. flos Jovis 
is more rare, but is an elegant perennial. The A. cceli 
rosa is an annual, very delicate and beautiful. 

AGROSTIS, a genus of triandrious plants, called in 
English bent grass. It is of the class and order triandria 
digynia. The essential character is, calyx bivah·e, one 
flowered, a little less than the corolla; stigmas longiludi. 
oally shaped. 

There are not less than 35 species of this grass; most 
of them are foreign, and some only annual. About eight 
species are enumerated as natives of Britain. 

AGROSTOGRAPHIA signifies the history or de
scription of grasses. Such is that of Scheuzer, con
taining an accurate description of se\·eral hundred species 
of grass. 
AGROU~D, expresses the situation of a ship, tht 

bottom of which rests on the ground. 
AGRYPNIA, denotes much the same with watchful· 

ness, or an inaplilude to sleep; which is a very trouble· 
some symptom of feverish, and of her disorders. 

AGRYPNIA, in the Greek church, the vi"il of any of 
the greater festivals. ., 

wht~,U~~o~dfne~1~~althnean~~Je~:~~ll tii~~~r:~~~=~e[~,;~r;f 
the _fe,·erish paroxysm, or fil, are denominated quotidian, 
tertian, or quartan agues. See 1'1Eo1c1NE. 

.AGURAH, ia Jewish antiquity, the name of a sih·er 
c01n, otherwise called gerah and keishitah. 

AGUSADURA, AouSAGE, in our old customs a 

~~~t:;?/~~o~:~ t~~:l~~sals lo their lord, fo~ the sharpeu
0

iog 

AGYNEIA, a )l<nus uf •.he monoccia monadel hia 
class and ord~r. The essential characlcr i!-1, cn.ly/ six 
leilved; corolla. none. In tl~e male flo\Vers the anthers 
are three, growmg !o the rudunrnts of the style. Jn the 
~~~~:. the germ is perforated at top, withn111 style or 
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The genus comprehends two shrubs, natives of China, 
but of little note. 

AGYNIANI, a sect of heretics who condemned all 
carnal commerce with women. 

AIIEA D, refers to any object that lie• immediately 
before a ship, or toward that point of the compass to which 
her prow is directed, used in opposition to astern. 

AHUl,L, denotes the situation of a ship, when all 
her sails are furled, on account of the violence of a storm, 
and when, ha,•ing lashed her helm to the lee side, she lies 
nearly with her side to the wind and sea, her head being 
somewhat inclined to the direction of the win<l. 

AID, in law, denotee a petition made in court to call in 
help from another person, who has interest in land, or 
other thing conte.•ted. This is called aid 7>rie1', which 
not only strengthens the party that prays for the aid, but 
give• the other person an opportunity of avoiding the prej
udice that might otherwise accrue to his own right. '11hus, 
a tenant for life may pray aid of the pel'son in reversion; 
and a cily or borough that holds a free farm of the king, 
if any thing is demanded of them, may pray for aid of the 
king. 

Arn, auxilimn, in ancient customs, a subsidy paid by 
vassals to their lord on certain occasioas. 

Such were the aid of relief, paid upon the dealh of the 
lord mesne, to his heir; the aid cheval, or capital aid, <lue to 
the chief lord on several occasions; as to make bis eldes t 
son a knight, to make up a portion for marrying bis daugh
ter, and so in other cases. 

AIGHENDALE, the name of a liquid measure used in 
Lancashire, conlaining seven quarts. 

AIGUILLE, an in•trumeat used by engineers lo 
pierce a rock for tl1e lodgment of powder; as in a mine, 
or to mine a ror.k, so as to excaYate and make roads. 

AIGUISCE', A1Gu1ssE1
, or EGu1scE', in heraldry, de· 

notes a c1·oss with its four e1,ds s1rnrpened, but so as to 
terminate in obtuse 11.n~les. It differs from the cross 
fitchee, inasmuch as the ~latter goes tapering by degrees to 
a point, and the former only at the ends. 

AILANTHUS denotes, in Arnboyna, the tree of heav
en, so called on accou11t of its lofty gro\Vlh; a genus of 
tree, the class and order of which are not ascertained: 

~~~:n~~~~.un¥~t;~ ~~ll~~~:~:1~,o~~~cli1~r~nadpi~~;i~~:c\~~ 
ers. It is a nath•e of China, but grows very fast in our 
climate, and is recom~endecl for ornamental plantations. 
If the bark is wounded, a resinous juice flows out, which 
hardens in a few days. The wood is hard, heavy, glossy, 
resembling satin. We know of only one species. 

AILE, or A1EL, in law, a writ which lies where a per• 
son's grandfather, or great grandfather, being seized of 
lands, &c. in fee simple the day that he died, the stranger 
abates or enters the same day, and dispossesses the heir 
of his inheritance. 

Al::ll FRONT LET, a piece of wood, hollowed out lo 
fit the muzzle of a gun, to make it of an equal height with 
the breech, formerly made use of by the gunners to level 
and direct I heir pieces. 

AIR. The most important discoveric• of modern phi
losophy are those which relate to the composition of flu
ids, and of the elastic or acrittl fluid• in particular. The 
r~stricted form of a dictionary, which is confined to the 
alphabetical arrangement, rcndef' the de' ·lopment of 

'("Q L . 1. ;' 
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seience1 so as to mee t and sati~fy the ideas of the yo,111~ 
student, in some measure difficult. "\Ve shall dcp ail from 
it iu this instance, in order to render clear, if possible, the 
present most important article, which may sene in some 
mee.sure as a key to the most valuable discoHrics of mod ~ 
ern science. 

The air, even of the atmosphere, was for merly account 
ed an elementary principle. It never entered into thr 
minds of philosophers that it was of a compound nature. 
It is indeed somewhat extraordinary that they ne\·erwcrc 
led to investigate the causes of fluidity itself, or to in
quire what \Vere the circumstances which constituted 3 

fluid substance. 
Previous to the grand discovery of Dr. Black, Bocr

haarn, Hales, and some other philosophers, had suspected 
that the presence of beat, or the elementary matter of fire, 
was the efficient cause of fluidity. The melting of tallow 
wax, and metals, by the application of heat, and lhe con· 
densation of water into ice, by the withdrawing of it, had 
Jed them insensibly to this conclusion; which was con .. 
firmed on finding that mercury, which bas so strong an at 
traction or affinity for the matter of heat or fire, that il 
remains fluid in the usual temperature of our atmosphere, 
became a solid metallic mass, ductile, and possessing alJ 
the qualities of a metal, in a certain degree of cold, be· 
yond what is common in these climates. 

The indefatigable Dr. Black, on investigating fully the 
nature of beaf, or elementary fire, found that the first ef. 
feet of its admission in a larger quantity than usual to 
solid bodies was to expand them; that the next effect 
was to reduce them to a fluid state; and that the Inst ef
fect was to present them in a state of an elastic or aerial 
fluid. Thus, water, in what may be called its natural 
state, is ice; by the application of a higher degree of heat, 
above 32 degrees of our thermometer, it becomes fluid ~ 
and by increasing the heat to above 212 degrees, it is con
verted into vapour, which is an elastic or compressible 
fluid. Hence it was concluded, that heat, elementary 6re, 
or, as it is called in modern chymislry, caloric, is the 
011ly permanent Bu id in nature, and the cause of all fluidi .. 
ty in all other substances whatever. It was found also, 
that certain subslances had a stronger attraction for calo· 
ric than others; hence it was accounted for why certain 
matters continued in a fluid state, and some even in that 
of elastic fluids, in the ordinary state of our atmosphere. 
See CALORIC and FLUIDITY. 

Some of these aeriform fluids are found to retain their 
elasticity only in a Yery high temperature. Such is the 
vapour from common water; such as forms smoke, clouds, 
&c. and emch are the vapours which arise in dis1illation, 
and which are condensed as soon as the superfluous calo· 
ric, or heat, is withdrawn; See D1sTILLATION; while oth· 
ers retain their aerial form in all 1he nrieties of our atmc>
sphere. Hence arose a distinction between rlaslicjiuids 
and permanently elastic.fluids. These latter, for o rea
son that will be presently assigned, were called gases. 
Some of these will be found lo be sim]lle, that is, when 
caloric is united with some simple elementary substance ; 
others will be found of a compound nature, when two ele
mentary substances are held suspended in a mixed •tale 
by lhe matter of caloric; and such is our common attno
spheric air, which consists of two elementary substances ; 
oxygm ia the proportion of abont one fourth , and a•olt 
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about three fourths, suspended in a mass of caloric. See 
Ox1·G£'.li, AzoTE, &c. 

Hence it is e•·ideut that the aeriform iluids differ from 
each other, according to the nature of tl.:e elementary 
principles which form their respective bases. r.rhis ~·as, 
Jiowe\'er, a matter which did not strike the early cbym1sts. 
Though they percehed that those fluids which were oc
casionally raised in their processes, were permanenlly 
elastic, and different in their nature from common air, they 
did not inquire into their dilferent pro~erties, conten~ing 
themselves with giving them a name which meant nothmg, 
denominating them, in general, spiritus sylvestris. 

Van Helmont distinguished them by the name of gas, 
which he defined to be a spirit, or incoercible vapour, as 
1he word gns, or rather ghoast, in the Dutch la?guage, 
signifies. Ue supposes the gas to have been retained by 
the substances from which it is extracted, in a fixed or 
concrete form. He asserts, that sixty-two pounds of 
charci.Jal contain sixty-one of gas, and only one of earth, 
and attributes the fatal effects which workmen experience 
occasionally in mines to the emancipation of this spirit. 
On lhe same principle he accounts for the eructalion3 
from the stomach and bowels, and for the floating of 
drowned bodies; and be concludes by determining, that 
this gas is a fluid of a nature qui le different from that of 
our common air. 

The existence of two different kinds of vapour or elas-
1ic fluids, had been previously observed in mines and coal 
works: the one was observed to affect animals with a sense 
of suffocation, and to extinguish life, and it therefore ob
tained the nbme of the choke damp; the other, from the 
dangerous property of catching fire when a candle or any 
ignited body \Vas brought in contact with it, was termed 
the.fire da111p. 

A specimen of the fire <lamp, or inflammable air, was 
collected from a coal mine of sir James Lowther, iri Cum
berland, and brought up in bladders to be exhibited lo the 
Royal Society al London, in the year 1733; and in the 
year 1736 Mr. John Maud procured, from the solution of 
iron in oil of "·itriol, a quantity of the very same spe
cies of inflammable air, :rnd demonstrated that the same 
might be procured from most of the metals in certain cir
cumstances. 

The experiments of Van Helmont were greatly improv
ed upon by the sagacious Boyle. He changed the name 
of gas to that of artificial air; he demonstrated, that 
this artificial air was not ahi.ays the same; for instance, 
1hat the air produced by fermentation is essentially differ
ent from that which i• formed from the explosion of 
gunpowder. He was the first who perceived that the vol
ume of air was diminished by the combustion of certain 
substances. 

This last obserntion of Mr. Boyle seems particularly to 
have attracted the attention of Dr. Hales, and he im·ent.
ed inslruments for determining the quantilies both of the 
air, which ll'as on some ocrasions produced, and on other 
occasions absorbed, by different subslances. These ex
periments Jesene the attenlion of every philosopher, 
and for accuracy or ingenuity ha,·e nerer been ex
ceeded. 

Among other circamstances which were particularly re
marked by Dr. Hale•, was the great quantity of air contain
ed in the acidulated mineral walers, and to this air he sus-
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peeled they were indebted for their •park ling_ and bright
ness! and some ot_ber of their peculiaa· qual11cEf •• In ob-

::~' 1t~1~tt~~i:baS::!r~~~~on°~:!r i~!li~~i~:e;~ ~~ ~~·~~~~~~1~.'~1!~: 
~~r~0a~ ~o~~~:~~nt:ee i~ 1 ~:~~:1:1 ~ :01~1~c ~;~~,. ~11~~h ~~e8~1?:i~~~e0J 
from the burning of uitre, which air, he observed, ~as 
Yery soon diminished in bulk, thou~h he did not percen·e 
that the absorplion was owing lo the water, which he al-
1rays used in bis experiments. The production of an air 
capable of inflammation from the Uh,1illation of certain sub
stances did not esc1:1pe his obsenation; and he has ad
\'anced, that the augmentation of ucight in the metallic 
calces was in some degree owing to tlic air which they im· 
bibed. That the phosphorus of liomberg diminishes the 
air in which it is burned; that nitre cannot explode in 
vacuo; and that air is in general necessary to the crystal
lizalion of salls; are among the facts, which are noticed 
by Ibis philosopher. 

From the uncertainty, hotre\'er, of Dr. Hales and his pre· 
decessors, wi1h regard to se,eral material circumstances, 
of which they appear to ha'e had some casual glimpses, 
and from their folal ignorance of others, the doclrine of 
the aerial fluids was but in a state of infancy, till the deci. 
sh·e experiments of Dr. Black, l\Tr. Cavendish, and Dr. 
Prieslley, furnished us with a new system in this import .. 
ant departmenl of natural history. 

The first of these philosophers obscned, that lime and 
magnesia, in their mild slate, con:iist of an onion of a certain 
aerial fluid with the earthy base; that this aerial matter 
is actually exlracted by the operation of burning, which re· 
duces ordinary calcareous earth to 1he state of quick lime; 
and that ii is afterward reabsorbed by the quick lime when 
exposed to lhe air. On this prindple he was able, not only 
lo accoun~ for the loss of weight by the burning of limestone, 
but to estimate lo the greatest nicely the additional weight 
which it could acquire from the almosphnc. lie extract. 
ed the gas, to which he g .. e the name of fixed or fixable 
air, also by another process, namely, by dissohing: the 
c.alcareous earlh in acids; he found lhat lhe causticity of 
lime depe~Jed upon ifs \iol_enlly allracling from ng-eta. 
hie and anunal matter a portion of that air of which ii bad 
been deprived, and fhat upon this principle he was ena· 
bled to render caustic the alkaline salts. 

. To Mr. Cavendish the second place in the order of this 
history belongs. He pursued the experiments of Dr. 
Black, and ascertained lhe quanlily of fixed air which 
could be retained by the fixed and .-olatile alkalies. lie 
accoun.ted f~r the nature of_ acidulated waters, by the fis .. 

~~1i~o~'.~u7a1~11~h .:;'"Ko~~~~~~~~:~. o~1i~:~·~~~r:~~ fg~~:~~ 
o_lic acid; and l!e w~s.lhe first '~ho remarked, I hat a solu
flon of ~op,rer 1n sp1~1t of sal!, mslead of yielding inOam· 
~able air! like t~at of 1ro.n or zm~, .afforded a particular spe
~f,b ~a:~~: which lost its elasl1c1ty by coming in contact 

Dr. Priestley commenced hi• philosophical career by 
some ex:per~ments upon fi~able air: 3nd the first of his 
commumc~t~ns .to t_he public relaled to the impregnating 
of water w11h th1~ air, b~v means of chalk and oil of ,·itriol, 
a method first hrnted by. Dr •. Brownrig~ of \Vhitehaven, 
and now ~ommonly practised in the irnilalion!i of the acid· 
ulatcd mmeral waters. The doctor tried the power of 
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fixable air ;ion animal and vegetable life, and found it 
fatal to both. 

Tl1e indefatigable mind of Dr. Priestley was not, how
ever, to be satisfied with the invesligalion of a single ob
ject. He next turned his attention to the nature of at mo· 
spheric air. He obsened, after Dr. Hales, its diminution 
by different processes, as by com bus I ion, &c. but differs 
as to the cause. Dr. Hales supposed the specific gravity 
of the air to be increased; but Dr. Priestley judged, that 
the denser part of the air is precipitated, and that the re
mainder is actually made lighter. The discovery that 
the atmospheric air is purified by vegetation is also Dr. 
Priestley's. 

On pursuing the experiments of Mr. Cavendish on in
flammable air, the doctor foun<l that it was not only pro
ducible from iron and ?.inc, but from every inflammable 
substance whatever. 

Dr. Priestley discovered the cause that air, which has 
been respired, is fatal to animal life, to be, that it becomes 
impregnated with something stimulating to the lungs, for 
they are affected in the same manner as when exposed to 
any other kind of noxious a-·i. 

But bis most important discovery was, that the nitrous 
air which he procured from the ~wlution of metals in the 
nitrous acid, had the pl'Operty of destroying the purest 
part of the common air. On pursuing his experiments 
Dr. Priestley found, on extracting airs from different sub
stances, that the air produced from calcined mercury, was 
of a purer nature, and more favourable to animal life and 
comb us lion, than common atmospheric air: it was, in truth, 
tl1e same with the pure part of the air which \Vas destroy
ed by the nitrous gas, as well as by breathing and com
bustion. He therefore denominated it PURE OR VITAL 

AIR, and this was afterward found to be what is now call
ed oxvaEN AIR or GAS, the basis of which is oxygen, al
ready noticed under the article Acrn. 

Dr. Priestley continued his experiments on inflamma
ble air, aud found that all the metals which yield it when 
tlissolved in acids, yielded it by means of heat alone; his 
mode of extracting it was by subjecting the filings of 
the different metals in vacuo · to the action of a burning 
glass. 

The next remarkable, and perhaps 1he most important 
discovery, was that of Mr. Cavendish, which has explain
ed to us the nature and composition of water. Mr. Cav
endish wns led to this great discovery by an experiment 
of Mr. 'Varltire, related by Dr. Priestley, in which it was 
found, that on inflaming a mixture of common and inflam
mable air by the electric spark, a loss of weight always 
ensued, and that the inside of the vessel in which it was 
fired became always moist or dewy, though ever so care~ 
fully Uried before. On repealing the experiment, Mr. 
Cavendish did aot perceive tbe dirninutioa of weight which 
Mr. 'Varltire supposed to take place, but the latter ef
fect was completely exemplified. In prosecuting the ex
periment, it appeared that it was only the pure or empy
real part, that is, about one fourth, of the common air 
which was consumed, and the water produced was per· 
fectly tasteless and pure; on rnix.ing vital with inflamma
ble air inn due proportion, and passing through them an 
electric spark, the whole portion lost its elasticity, and 
·was condensed into water. 

7 "" 
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Mr. Ca\>endish pursued bis experiments with remarka
ble success, to ascertain the constituent prin ciples of 
what was then called phlogisticated air, or that which 
constilules the impure and unrespirable portion of the 
atmospheric air; and by pass ing the electric spark 
through common airJ and through a certa in mixture of vi
fal and phlogisticated airs, he was abl e totally lo con
dense the Jatter, and 1o ascertain its constituent principle 
to be the same with that of nitrous acid, trilh, as he then 
thought, a small portion of inflarnmabJe matter. In this 
latter opinion, however, he has since been corrected by La· 
voisier, aad other modern chymistsJ who liave proved that 
azotic, or pblogistical<d air, as it is called by the En
glish chymisls, is no other !baa the basis of the nitrous 
acid. 

In Mr. Cavendish's experiment, as be probably used 
air which had been rendered impure by combustion, some 
small portion of charcoal, or other inflammable matter, 
might be contained in the air. 

Sotne gases exist in nature without the aid of art, and 
may be collected; others are only producible by arti6cial 
means. The principal airs, or gases, noticed in modern 
philosophy are, 

Oxygen gas or air. Phosphoratedhydrogengas •. 
Nitrogen gas or air. Nitrous gas or air. 
Hydrogen gas or air. Sulphureous acid gas. 
Arnmoniacal gas or air. Gaseous ox yd of azote. 
Carbonic acid gas. Muriatic acid gas. 
Carbonated hydrogen gas. Oxygenated muriatic acid gas. 
Sulpburated hydrogen gas. Fluoric acid gas. 

Arn vital, or Oxygen gas, formerly termed also dephlo
gisticated and empyreal ail': is a substance destitute 
both of taste and smell, but possessing in an eminent de
gree t.he power of increasing and supporting animal life 
and combustion. It is heavier at the same time than at .. 
mospheric air, in the proportion of 103 to 100, and the 
latter mainlains life only in consequence of the quantify 
of this fluid it contains. Tbis proportion is rated an 27 in 
100. 

This air changes the colour of animal and vegetable 
substances. It is a composition of oxygen and caloric. 
Com bus lion by it is rendered amazingly intense; and its 
powers, when urged by the blow pipe, far exceed the pow
ers of any burning lens. 

A lighted wax taper, fixed to an iron wire, and let dowA 
into a vessel of this gas, burns with an inconceivable bril
liancy. If the taper is blown out, and let down into a 
vessel of the gas, whi1e the snuff remains red hot, it in· 
stantly rekindles. A red hot piece of charcoal im
mersed in this gas, throws out beautiful sparks. In this: 
gas thin iron wire will burn with beautiful effect. Durin(T 
every combustion in oxygen gas, the gas suffers a mater~ 
al diminution; and all bodies by combustion in it acquire 
an addition to their weight. 

Oxygen, or the basis of oxygen gas, is naturally or arti
ficially combined with a great variety of substances. 
J<'rom .some of these i_t may. be detached by the simple ap
plication of heat, since it has a remarkable attraction 
for caloric, or the matter of fire , with which when it 
unit~s, it becomes expanded, and assumes t he form of gas 
or air. 
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The substances from which ii may be most easily ex
tracted, by means of beat, are red lead, calcined mercury, 
nitre, and manganese. Dr. Priestley exposed a quantity of 
red lead in the focus of a burning glass twel.e inches in 
diameter. A quantity ~f fixed air, or carbonic acid gas, 
as it is now called, was always produced at firsf ; but after 
that was separated, the remainder was found to support 
flame, and to sustain animal life, much more vigorously 
than common air, and to have all the cbaracrers of depblo· 
gisticated air, or o:xygrn gas. 

By nrious succeeding experiments of Dr. Priestley 
and others, it however appears, that dephlogisticated or 
oxygen air, may be obtained not only by me~ns of he.at, 
but also by the action of the vitriolic and nitrous aclds 
upon a numUer of mineral aud metall ic substances. 

'l'his kind of air may also be obtained by the same 
procesc,, from the nath e ox yd, or calx of manganese, or 
from minium or red lead, which, it is well known, is an 
oxyd of lead, or lead u11iled with oxygen. 

rrhe heller to understand the!e effects, it must be oh· 
sen·ed, that tbi>i Ouid is not found in the!e substances in 
an enlire stale; they only contain the basis of it, which 
j5 the oxygen; for metals neilher calcine nor burn, but 
in consequence of their combination with oxygen, which 
by that means becomes solid, and joins its weight with 
th•irs. This oxygen is rben expelled by rhe application 
of heat or caloric, which, combining with it, causes ii to 
pass into the state of an elastic fluid ; during this process, 
the metal, losing the oxygen which had reduced it lo the 
state of an oxyd or calx, assumes its metallic properties, 
and loses the weight which it had acquired io becoming 
oxidated. 

There is, however, a melhod by which oxygen gas may 
be obtained wilh less beat and g··eater facility, and it is as 
follows: put sorne red lead info a boll le, together wirh 
some good strone; oil of \'itriol, but wilhoul any water. 
Let the red lead fill about a quarter of the bottle, and the 
~itriolic acid be about the same quantity, or nry little 
less; then apply a bent tube lo the bottle, by inserting it 
through a cork, anrl ha' ing in\'erted another bolt le filled 
with water in a basin aboul half filled also with waler, di
rect the olher end of the crooked tube iulo the bottle in· 
"\'erted in the water. In tbi~ stage of the process we 
must obser,·e, that without heat, this mixture of red lead 
and \:ilriolic acid will not afford any oxygen air, or a \'ery 
incon•iderable quantity; it is occe~sary, therefore, to ap
ply the flame of a candle or wax taper to lbe boftle con· 
laining the in~redients, while the crooked tube opens a 
~ommunication behveen this bottle and lhat inverted in 
the water. In this manner the red lead will yield a quan
tity of clasfic fluid, which will pass through the crooked 
lube into the inverfed hollle, and as the quanriry of oxy
~eo air increases in the inverted bottle, the water in il will 
be seen to sub~ide; this air will not be all pure, beram1e 
a coq.1;1;iderable quanlity of fixed air entcr3 with ii. In or
der to !Separate the fixed from the pure air, the im•erted 
bottle, when filled with the compound of hoth, rnu~t be 
a~itated in a ba,.in of lime water, by wbirb means the 
lime wafer will ab,orb the whole quanriry of fixed air, and 
leO\-e the depbloi;isficated air or oxy~en ~·· by itself. 

Oxygen gas may also be obrained in considerable quanf i· 
ties from the clecomvosirion of water, especially from pump 
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wafer, whi~b, when expose<l to the @un, emils air sl_owly; 
but after 1t has remained 80 for 8 considerable tune, a 
green matter adheres to the botrom and sides of the glass 
nssel i11 w bich it remained; aflerward it emits pure oxy
gen air in great quantities, and conlinues to do so for a 
long time afler the green matter has exuibited symptoms 
of decay by horning yellow. 

be~;,~ J~~e~~:u,~:g:ti:~111~1kt:[Jo:~~d a~~li~:;;:t~~e;;!.'r:r at~ 
by putting tbe lea\ es of plants iuto water, and expe&iog 
them to lhe sun. He ouserves that of lanJ Hgetables 
the filtesf for this purpose are the poi•onous planls, such 
as byoscyamus, lauro cerasus, nighlshade, &c. But he 
extracted the purest air from some aquatic ''egetables,and 
from turpenline trees, but especially from the green mat
ter he collecfed from a stone I rough, which had been kept 
filled with wafer from a spring near the high road. 

·while Dr. Priestley was eugaged in a series of experi. 
ments to enable him to purify contaminated air, he discov
ered that •·egerables answered this purpose most elfectual· 
ly. The experiment by which he illustrates his assertion 
was this: ha' ing rendereJ a 11.1antity of air ,·ery noxiou11 

by mice breathing and dying· in it, be dh ided it into two 
recei\'ers inverted in water, inlroduring a sprig of mint in
to one of them, and keeping the other rccei,er with the 
contaminated air in it alone. He found, about eight or 
nine days after, the air of the recei\'er, into which he had 
introduced the sprig of mini, had become rcspirable ; for 
a mouse lived \"ery well in this, bur died immediately upon 
being introduced iuto the other receiver, containing the 
contaminaled air alone. 

It bas since been observed, tliat sernral animal sub
slances, as well as vegetables, have a power of separating 
cJephlogislicated air, or oxygen gas, from water, when 
exposed to the action of the sun for a considerable time. 

The ingenious count Rumford observed, that raw silk 
has a remark.able power of producing pure air. He found, 
that by introducing thirty grains of this subi.;fance, first 
washed in water, into a thin glass globe four inches and a 
half in diameter, having a cylindrical neck three fourth& 
?fan i~cb wide ar~d twelve inch~s lone:, in\'erting the globe 
!nto a Jar fil!ed with the same kind of waler, and exposing 
1t ~o the achoo of the sun in lhe window, in less than ten 
mrnutes the silk became co,·ered wilh an infinite number 
of air bubbles, gra~uelly increasing in size, till at the end 
of two hours the silk was buoyed up, by their means, to 
the top of the water. They separated themseh es by 
degrees, and for~ed a collection of air in the upper part 
of lhe globe, which, when examined by the esfahlished 
lesf, appeared to be \Ory pure. Jn three days he collect· 
cd th1:ee and three fourths of a cuhir inch of pure ai,· in
to which a wax taper being. introduced, that had just 'be
fore been blown oul, the wick ~nly remaininiz rerl, if in· 
afanlly took fire, a~1d burneJ w1lh a bright and enlare-ed 
flame: ~he water m :he elobe had acquired rhc smefl of 
raw P:1l~, 1t lost .something of its transparency, and assum
ed a faint greemsh cast. 

11 ~as been observed, that. when. t11is experiment was 
made 111 the_ dark, o~ly a few 1ncom1derable bubbles were 
formed! which remained atlached to the silk; nor was it 
otherw1:1e "hen the glasg e;lob~ "'as remo,·ed into 3 Ger· 
man sto\"e, In the latter case, mdeed, sorne siagle bubbles 



AIR 

had detached themselves from the silk, and ascended to 
the lop, but the air was in too small a quantity to he either 
measured or proved. 

In these experiments, the oxygeu or pure air was ex
tracted by an actual decomposilion of a part of the water, 
by means of a capillary attraction, aided by the solar in
fluence ; and in effect the same philosopher was enabled 
to extract it, though in a smaller quantity, by means ofa 
number of very minute glass tubes immersed in water, and 
exposed to the sun. 

r.rhe reason that pure air is the most essential of all the 
fluids to the support of life is, probably, because a great 
quantity of heat is necessary for this purpose, and be
cause this fluid contains it in great quantity, and parts 
with it very freely when it meets with any substance with 
which it has an affinity. But as its basis, oxygen, com
bines itself nry easily with the basis of coal which is 
found in the blood and lungs, and during this combination, 
loses part of its caloric, or heat, which goes to the support 
of life, the remainder of the caloric and oxyge-n, combin
ed with the coal, form the acid carbonic gas or fixable air, 
which is always found to exist in a larger quantity in air 
which has been respired, than in atmospberical air which 
has not been Sllbservient to that function. Of this a very 
easy experiment affords sufficient proof; it is found~d on 
the properly which the carbonic gas has of rendering 
lime water turbid. A crooked tube open at bot b ends is 
partly filled with lime water ; a person applies his mouth 
to one end of the tube, and inspires, by drawing the air 
through the lime water contained in ii. By this the trans
parency of the lime water is not affected; but it becomes 
turbid as soon as !he person expires, which is owing to the 
carbonic acid formed in the Jungs. It is therefore the 
great attraclion \9hich exists between the matter of coal 
and the basis of pure air which !'enders this fluid so prop· 
er for breathing. The pure air which we breathe per
forms two functions equally necessary to our preserva
tion; it carries off from the blood that matter of coal, 
the superabundance of which would be pernicious, ~wd 
the heat which this combination deposiles in the lungs 
i·epairs the continual loss of heat which we experience 
from surrounding bodies. According to Dr. Priestley, 
and others, the basis of oxygen gas is also absorbed by 
the blood. 

Since, therefore, a great quantity of beat is disengaged 
from pure air in respiration, it follows, 1hat this fluid must 
be very pernicious to animals who brea the this air alone 
for a considerable time; which is consonant with the ob
servations of physicians, who have attempted to cure 
phthisics by the respiration of vital air. 

'I'he basis of this empyreal or pure a ir, or oxygen gaa, 
as the French cbymists term it, is one of the consliluent 
parts of water. It has been mentionetl, th at il is also the 
matter which gives the acid characte r to lb e acic.Js; sul
phur, for instance, is a very innox ious, insipid body, till 
by burning, that is by absorbing oxyge n, il becomes vit-
1·iolic acid. Whether the basis of this empyl'enl air is a 
simple or compound substance, we are unable fo deter
mine; in lhe present state, howeHr, of philosophical 
knowledge, we are jusfi6ed in cons iderin~ it as a simple 
elemenlary body, for ii has ne\'er yet been decomposed. 

Arn A.zotir, or Nitrogm gas, nam ed al so mephilis, is a 
substance unlike the former, be ing inrnpnbfc of suppol'l-
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ing animal life. It extinguishes flame, and is on ly cha.tac· 
terize<l by possessing none of the distinguishing qualifies 
of the other known airs. It is lighter than common n.ir, i11 
the proportion of 985 lo I 000. It may be considered in
deed as the residue of common air, when vitiated by com
bustion. It is easily disengaged from animal matters, by 
a slight increase of temperature; but different parts of 
animals afford different proportions of it, aad the cou
crescible fibrous matter the most. The portion of ii they 
in general afford is proportioned to their c111antity of Yola
tile alkali. 

Azotic or nitrogen gas may be procured by mix ing 
equal weights of iron filings aud sulphur into a paste with 
water, and placing the mixture in a proper vessel over 
water. Then invert over it a jar full of common air, and 
allow it to stand exposed to the mixlure a day Ol' two~ 
The air conlained in tbe jar will gradually diminish, as 
will appear from the ascent of the water within the jar, 
till at last only about three fourths of its original bulk re
main. 

This gas is not absorbed by water : it immediately ex
tinguishes a lighted candJe, and other burning substances : 
it is fatal to animals confiued in it : plants, howeYer, li\'e 
and flourish in it : by it delicale blue colours are slightly 
reddened; and when mixed with oxygen gas, iu the pro
portion of three or four parts of azotic gas to oae of OXJ· 
gen, it composes a mixlure resembling almospberic air. 
Its basis is azote, an elementary substance, which is al so 
the basis of nitrous acid or aquaforlis. Its combination 
with oxygen gi,·es it the acid character. In this state it 
is combined wilh that substance. In the state of atmo· 
spberic air it is only mixed. 

A 1 a, ln.flmmna.ble, or Hydrogen gas. This air, named 
also fire damp, is peculiarly distinguished by its great 
levity and infiammabilily. It is !he lighlest substance 
whose weight we are able to estimate. When pure, it is 
thirleen times lighter than atmospheric air, and it imme
diately explodes on mixture with oxygen. It is formed 
by the union of hydrogen and caloric. Its lighfuess is 
parlicularly e\•inced by ils use in balloons. Planls grow 
in this fluid without impairing it~ inf1ammabilily. ·water 
imbibes about one thirteenth part of it; and when again 
expelled, it is as inHammable as eHr. By this addition 
both its bulk and specific gravity are increased; for ii oc
cupies one eighth more space by its combination, and its 
;:~~!:1~s ~rr~reased, so as to be only one tenth lighler than 

Hydrogen gas is thus procured: le t su lphmic acid, 
diluted with 6ve or six times its weight of wate r, be pour · 
ed on iron filin gs in a glass botlle or" sma ll retort. An ef
ferrnsce rice will ensue, and the gas wh ich e scapes is in· 
flammabl e air or clydrogen gas. T hi s effecl is prod uced 
by the decomposition of th e wate ry port s of the ocifl ; 
the oxygen is absorbe <l by th e meta l, and wi th th e s ul 
phur form !5 a solid saline mass ; mart ial vilrio l, or copper~ 
as. The J1ydrogen which en te rs inlo t he composil ion of 
1he water is disengage d in the fol'm of hy clrn~e n gas . 

Acco1·<ling to 1\1. L avoisier, wate r i! compm1ed of eigh~ 
t_v-five parts of oxy ge n and fi ftee n par !• of hJ dro-,en. 
This philosopher has instruct ed us in the follow ing 111el hod 
of obt aining this gas by heat only . 

Let wal e r pass drop hy d rop throug h the barrel of a 
g_un, while it i cm ai ns l'e tl hot am~ds l bmniJ1g co;lb: IC'f r 
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crooked tube be placed at the end of thi• iron, and bent, 
IY.> that il may be pa~sed into a glass Vt!ssel full ol water 
in\erled in the pneumatic apparatus. 'There will then 
pa;~ into lhe gla~s vessel an aeriform fluid, which is in
tiammable air or hydrogen gas. In this process the waler 
suller3 n decomposition, and while the hydrogen passes 
into the glass receiver, the oxygen unites with the sub
sla11ce of the gun barrel, and oxydates or rusts its internal 
~urfo.ce. 

'£be electric spark also, taken in any species of oil, 
produces hydrogen or inflammable air, this substance be
ing a ronstituenl part of all the oils. The same may be 
said of a-thcr, and alcohol or spirit of wine, which contain 
a ~real proportion of hydrogen. 

~Ir. Cavallo informs us, that he has procured this kind 
of air from lhc ponds about London, in the following man· 
ner: fill a wide mouthed bottle wilh pond water, and keep 
it im•erted in il; then with a stick stir the mud at the 
bollom of the pond just under the inverted boltle, so as 
to perm ii the bubbles of air which rise to be received in the 
inverled bolt le; and this air will be found to be inftam
moble. 

rnail~e !f;e:.J~•it!~i ~r~0~u!Jso::~;~~:;c;::i.~~~ ~~~ i~~a~~ 
set on fire by electric sparks. 

The most remarkable properties of this gas are, 1st, its 
great infiammabilily, which arises from its propensity to 
unite with oxygen and form water. 2dly, Its extraordina· 
ry le,·ity, as already noticed. 3dly, l\letals are very casi· 
ly reviveJ or reduced from a calx or oxyd to the metal
lic state when heated in a receiver filled with this air. 
This also arises from its attraction for oxygen, which in 
thi;i case is expelled from the calx; and, uniting with the 
hydrogen in the receiver to form water, leaves the metal 
pure, and in its natural state. 4thly, Plants vegetate in 
this fluid willoout impairing ils inflammability. 51hly, 
Wat•r will imbibe about I-13th of ils bulk of this gas. 

6thly, A very clear sound resembling that of the reolian 
harp, is produced by placing a tube of glass or earthen 
ware over this gas while burning. The sound may be va
ried at pleasure, by raising or lowering the tube, or by 
using those of different dimensions. What renders this 
most extraordinary is peculiar to the burning of hydrogen 
gas. (a) 

This gas remains permanent over water; it is inflamrna· 
hie. Fill a small jar or con1mou phial with the gas, and 
holding it with its mouth downward, bring the gas into 
contact wilh the Oame of a candle; the air will take fire, 
and burn silently with a bluish flame. In a strong phial 
mix equal parts of hydrogen gas and common air, and ap
ply to the mouth a lighted candle, and it will burn wilh a 
sudden and land explosion. One part of oxygen gas, and 
two or three of hydrogen gas, will give a report equal to 
that of a pistol. 

H) dl'ogeo gas has an unpleasant smell; it extinguiE-hes 
burning bodies: it i3 fatal 1o animals; and is, as we have 
observed, considerably lighter than atmospberical air. 

These then are the three simple or original gase<.i, from 
which, variously modified, all the rest are produced; and 
the fir~t of these productions i!\ unh·ersa11y diffused, and 
of !he first importance to life, constituting an essential part 
.,f what we con>tantly breathe, and by which we are sur· 
,.onnded, atmo~pberic air. 
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AIR, combined, or almospl1tt'ic gax, i~ a mixture of l'lfO 
or tliree sub~tances in the cJa~tic ~:dale. By 1hc powers 
ol chymistry this Ouid, when examined, is found .10 co~· 
sist principally of oxygen air, azolP, and carLon1c_ arid. 
in certain proportions. From the abundant production ol 
ioHammable air, or hydrogen ga~, at the surface of_ ~be 
earth, in consequence of the corruption or decompos1l1on 
of animal and vegetable matters, this fluiJ must also be 
generated; yet its extreme levity will naturally carry it 
to the higher regions, so that, though a part of the atmo· 
sphere, it is placed in a situation beyond the examination of 
chymists. 

To a mixture then of oxygen an<l azotic air, wilh car· 
bonic acid, the term atmospheric air is applied; and this 
mixture is in the proportion of 27 parts of oxygen air, 72 
of azotic, and one of carbonic acid gas. 

The proofs of this composition of atmospheric air were 
first offered by Mr. Scheele, who found, on its exposure 
to certain substances, that it suffered a diminution of vol
ume, and that by this diminution it was rendered unfit for 
the support of life. Tl.is abstracted part, therefore, 
could not fail to be oxygen or vilal air ; and from this 
mixture of oxygen and azofe, be naturally inferred that 
atmospheric air came to be formed. This he further con
firmed by restoring oxygen to it, in consequence of which 
it regained all ils properlies of atmospheric air. On the 
same subject he was succeeded by Lavoisier, who, in ad· 
dilion to these facts, showed that the oxygen, or attracted 
part, was recei,,ed by the substance producing the change, 
and could be oflen recovered again from it. 

But though the composition of atmospheric air baa 
been thus ascertained, something still remains wanting to 
complete ii; anJ this i!!I, the manner of combining by ex
periment its parts. Hence it is doubted whether its parts 
exist naturally in a slale of chymical combination, or of 
mechanical mixture .. That !he !all.er takes place appears 
probable from the different proportion of oxygen which it 
!s found to contain in the higher and lower regions, it bc
mg always greater toward the surface of the earth; and 
from lhe unlimited proportion in which these airs can be 
mixe~, wh~le the different matters present in the atmo· 
spheric regions may !end slrongly to prel·ent their separa· 
hon. At the same time, as a proof of its simple mixture 
il is soluble in 30 times ils weight of water. ' 
. From this knowledge of the composition of atmospheric 

~1r, an a.ttempt ha.s. been made t? asce.rtain its purity, or 
1~s rel_alove capa_b1hly of •upporhng anomal life in different 
situations. Th_1s is effected by eudiometry, or measuring 
the exact quantily of oxygen the air contains. 

To do 1bi~ i! req~ire~ lo add to !he air some body capa
ble of combmmg wolh its oxygen, and from the diminished 
''olu~e of air, the quantity of oxygen is inferred. 

Different substances have been employed for !his pur· 
pose, and each preferred by different chymists. 

:rhe fi:st .endiometer was made in consequence of Dr. 
Priestley ~ d1s.covery, that when nitrous gas is mixed with 
~tmospbe.r1c air. o\·er water, the bulk of the mixture di min· 
1shes .rapidly; m consequence of the combination of the 

~;~h: 1!\tt:;~ ~~f;ig~~u~ff~~~~~~;~~1:i1;a~~~ the absorption 

. \Vhen nitrous gas is adde~ _to nitrogen gas, no diminu· 
hon takes plac~; but when 1t 1s ':lixed wHh oxygen aas in 
proper proportions, tl1e absorpt1ou is complete. Hence 
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it is c' ident, that in all cases of a mixture of t11ese hro 
gases, the diminution will be in proportion to the quantity 
of the oxygen. Of course, it will indicate the proportion 
of oxygen in atmosphe1 ic air, and, by mixing it with dif .. 

. ferent proportions of air, it will indicate 1he differen t 
quanlilies of oxygen which they conlain, provided the 
component parts of air are susceptible of Hri&.tion. 

Dr. Prieslley's method was, lo ndx together equal quan
tities of air and nitrous ga:; in a low jar, and then transfer 
the mixture into a narro\v graduated glass tube, about 
three feet long, in order to measure the diminLJtion of bulk. 
Ile expressed this diminution by the number of hun· 
dredth parts of nitrou! gas and common air: and if the 
sum total was 200, or 2.00 ; suppose the residuum, when 
measured in rhe graduated tube, to amount to 104, or 1.04, 
and of course, Iha I 96 parts of the whole had disappeared, 
h e denoted the purity of the air thus tried by 104. 

At111ospherical ail' is wilhout tasle, and for the most 
part without smell. It is invisible, 1ransparen1, necessary 
1o the support of combuslion, Hgetation, and animal life, 
particularly respira1ion. It is absorbed in a certain quan
tity by water, and again expelled by boiling, or by the air 
pump re1t10\ ing pressure. 

A1 a~, alk"'tine, or ammoniacal gas. This air possesses 
a slrong pun~ent smell, aud is even capable of inHaming 
the skin of animals. Its lightness is next to that of in
flammable air, and in speci6c gr:n ity it falls short of at
mospheric air, in the proportion of 600 to 1000, and it is 
incapable of supporling animal life: and also combustion, 
though the Bame of a candle enlarges before it is extin
guished by it. It is proved to be a compound of azote 
and hydrogen, 1000 parts of it containing 807 of azote, 
and 193 of hydrogen. This air bas a strong attraction for 
water, and is rapidly absorbed by it. When dissoh·ed 
with water if produces heat; and when dissolved with ice 
it produces cold. 

Ammoniacal gas was 6rst discovered by Dr. Priestley: 
it is no where found in a natural slate, but must be pro· 
duced by an arlificial process. To obtain it, put into a 
retort a certain quantity ol liquid ammonia, anti beat the 
bottom of the relort, and ha' ing suffered some air to es
cape from the retort and lbe tube, the ~as may be collect
ed in ,·essels fllled with mercury. This gas, which seems 
to be nolhing but ammonia deprived of water, is perfectly 
ab')orbable by wat er, and the solulion forms liquid ammo
nia, the same which is l'Ulgarly called sal ''O~atile and 
spirit of harlshorn. 11 is the lig blest of all I he salrne gases, 
has a penetraling odour, and gives a strong tint of green 
to blue vegetable colours. It combines rapidly with car
bonic, murialic, and sulphureous acid gases, and forms 
neutral salts, throwin~ out a great deal of heat, which arises 
from the free stale of the caloric that bad been combined 
with these gases. 

Ammoniacal gas suffocates animals, ancl exlinguishes 
burning bodies; but it is so far inHammable, that it in
creaRcs the flame of a taper before it extinguishes it. 

CARBONIC acid gas is the firs t elaalic aeriform fluid, 
diffc1ent from common air, tha t was known . 'Ve are in
debted lo Dr. Black, of Edinburg h, for a knowledge of 
some of its most remarkable propel'fies. In the year 1755 
he disco.ered the affinity be tween ii and the alkalies; and 
Bergmann, in 1772, pro\ed that it was an acid. 
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Carbonic acid gas cannot ~upport flame, 1101 aniw;il life : 
its taste is acid. N either li;b t nor caloiic seem to pro 
duce any e ffect upon it, e xcept tha t !he la t ier dil ates ii. 
It is absorbed by waler . '.rhe.e two flui do, after con;id
erabJe agitation, at las t unite, and fo rm an ac itl fluid • 
The colder the water, and the greater the pressure ap· 
plied, the more carbonic gas it will absorb. 1Va ter, so 
impregnated, sparkles upon agit ation; it has an acidulous 
taste, and reddens tincture of litmus. H eat disengages 
the gas from the water. Carbonic acid gas precipitates 
lime from its solution in water. ]tis eagerly a tt rac led by 
the alkalies. Its specific weight is to that of atmospheric air, 
as 1500 to 1000. It may be poured from one 'essel in to 
another. 

Of all the bases of the gases, that of carbonic acid gos 
is diffused in the greatest abundance throughout nature. 
It is found in the state of gas, and also in combina tion with 
a great variely of bodies. 

It may be easily obtained as follows : Put inlo a com
mon retort a little marble, chalk, or limestone, and pom· 
on it sulphuric acid, diluted with about six times it s 
weight of water; an effervescence will ensue, and carbon· 
ic gas will be disengaged , which may be collected o\'er 
mercury; but a mercurial apparatus is not absolute ly nee· 
essary, since the gas may be coll ected over wate r, if it i3 
to he used immediately. 

Marble , limestone, and chalk, consis t of this matter and 
lime. On presenting to ii sulphuric acid, a decompo~ ilion 
takes place; the sulphuric ac id ha,·ing a greater nffinity 
to the lime than the carbonic acid has . JI lhere fore unites 
to it, and forms sulphate of lime, disengaging, at the enme 
time, the carbonic acid in the s tate of gas._ 

Carbonic acid gas is often found in the lower parts of 
mines, caverns, tomb$, anti such other sublerraneous 
places as contain materia ls for producin~ it: it is th en 
called the choke damp. The grotto Del Cane, uear l'ia
ples, ha~ Jong bee n famous for the quantily of this gas pro
duced there, which is so greal, I hat it runs out at lhe ope n
ing like a stream of water. A <log, or any olher animal, 
is immediate ly killed, if it s nose is thrust inlo the lower 
part of the cavern. But the up per part of 1he cavern is 
quite free from the gas, as it does not rise high enough to 
mix: with the atmosphe ric ai r. 

Carbonic aci<l gas is likewise formed <luring fermenta
tion. On account of it s great weight, it occupies the 
empty space of the vessel in whic h the fermenting proc
eis s is going on. Jt may , in this case, b e collected by 
plunging a vesse l inlo it. 

LIGHT CARBON ATED HYDRO G EN G AS , j3 hydrogen gaq 
holding in solution carbon or charcoal. The re are several 
kinds of it obtained by diffe re nt processes, which <lilfe r in 
the ir properties, and in the propor tions of the ir cons tilu
ent principles. 

Light carbonat ed hy drogen gas bas a disogreeable 
sme ll. It is neither absorbed nor alle red hy wate r. It 
is very inflammable , and b urns wilh a de nse r an ti deeper 
coloured flame than pure hydro~en ~ns . I ts specific gra 1-
ity is greater than that of hy drogen gas, or of cotn moo 
air. 

This gas is p rod uced from animal , Yegetable, and min· 
eral :rnbstances. It is found , ·ery commonly in ma rshes 
and ditches, on the s urfa ce of pu trid water, in burJin~ 
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ptaces, common sewer~, and in those situations where 
putrid animal and vei?etable. matt;rs are accu.01.ulate~. 
It is aliso generated m the rntestmal canal of living ani
mals. 

Jl 01.,. he plentifully obtained from most stagnated 
waters. ·To do this, fill a wide mouthed boll le with 
water, aml h•cp it inverted with a funnel in its neck: then 
stir the muJ with a slick at the bottom just under the fun
nel, RO u to collect the bubbles of air which rise in various 
places: as soon as the bottle is filled with gas, it must be 
corked und~r water. 

It may also be obtainer! during the distillation of animal 
and vegetable matte:-s. Let shavings of·,, ?odor sawdust 
be put into a retort, and apply a gradual heat till the re· 
tort becomes red hot: a great quantity of gas will be dis
engaged, which may be collected o\•er water. On exam· 
ining thi::1 gas, it will be found to consist of carbonic acid 
gas and carbonated hydrogen gas. ln order to obtain the 
)alter in a pure state, the whole must be mixed with lime 
waler, or with caustic alkali dissolved in water. 'l'he 
carbonic acid gas will be absorbed, and the carbonated 
hydrogen gas left behind. 

HEAVY CARBONATED HYDROGEN G.\S is uot absorbed 
by waler. It has an odour different from that of light 
carbonated hydrogen gas. It burns with a strong flame, 
similar to that of a resinous oil. '\\'hen mixed with oxy
genated muriatic acid gas, its bulk is diminished, and oil is 
formed. \Vhen the mi><lure of these two gases is explod· 
ed, a quantity of charcoal is immediately deposited in the 
form of fine soot. \Vhen burned with oxygen gas, or 
when passed through a red hot tube filled with aoy oxyd 
from which oxygen is procured, carbonic acid gas is 
formed. 

This gas i• obtained by decomposing spirit of wine, by 
sulphuric acid in a great heat. It is also obtained abund
antly, when alcohol is passed through a red hot earthen 
tube. Sulphuric relber, mixed with sulphuric acid, and 
subjected to heat, also affords it. 

Lei four parts of sulphuric acid, and one of highly rec
tified ardent spirit, be miogled together gradually in a glass retort: heat \fill be disengaged, the mixture will become 
brown, and hea\'y carbonated hydrogen gas will be ex
tricated. \Vhen heat i~ applied, the action is very lio
Jent, and the gas is procured very copiously, and may Le 
received over water. The gas so obtained is mixed with 
a considerable quantity of sulphureous acid gas, from 
which it may be freell, by agitating it with liwe water, or 
a solution of potash. 

SuLPllURATED HYDROGEN GAS has the properties of an 
acid; for when absorbed by water, it:1 solution reddens 
vegetable blues. It combines also with alkalis, ear1hs, 
aod with se.eral metallic oxyds. Sl\lpburatecl hydrogen 
gas has an extremely offensive odour, resembling that of 
putrid eg~o. It kills animals, and extinguishes burning 
bodies. When mixed with oxygeo gas, or atmospheric 
air, it is inflammable. 

To obtain it, take dry sulphuret of potash, put it into a 
tubulateil retort in a sand bath; or, supported o\·er a lamp, 
direct the neck of the retort under the receiver placed in 
a pneumatic trou~h; then pour gradually upon the sul
pburet diluted sulphuric acid: a 'iolent effervescence 
will take place, and sulphuraled hydrogen gas will be di•· 
engaged. When no wore gas is produced, apply heat 
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by degrees till it boils, and gas will again be procured 
abundantly. 

The water employed for recei•·ing it should be. heated 
to about 80 Ol' 90 degrees: at this temperature it <l1s~oh es 
Jillie of the gas; whereas, if cold water is used, a ·vast 
quantity of ii is abso1 bed. 

\Valer impregnated with sulphuralcd hydrogen gas, 
slightly reddens blue ,·ei;etable colours. 

It is this gas which gives to the mineral waters of Har
rowgale and Aix-la-Ch>pelle their peculiar smell.. Such 
waters may therefore be artificially imitated, by 1mprcg
naling common waler with this gas, and adding the other 
coostituent parts lo it. . 

This gas acts strongly on most metallic oxyds. . 
Dip a slip of paper inlo a solution of lead, and expose tl 

to the action of sulphurated hydrogen gas; and the paper 
will instantly become blackened. ·writing perforn~e~ 
with this solution is invisible when dry, but becomes v1~1-
ble when immersed in a bottle filled with this gas. 

In this instance, the hydrogen of the gas lakes the OX• 
ygen from these bodies, and ca~ses them lo reapproa.ch 
the metallic state; at the same time, the sulphur contain· 
e<l in the gas combines with the metal thus regenerated, 
and converts it into a sulphuret. 

PHOSPHORATED HYDROGEN OAS consists of pbospborU!I 
dissoll'ed in hydrogen gas. . 

It is the most combustible substance in nature. It I! 
distinguished from all other gases by the property oftak· 
ing fire immediately when brought in contact "·ith atmo· 
spheric air. 'Vheo m:xed with oxygen gas, or with oxy· 
genated muriatic aci<l gas, it burns with great \'iolence. 
'When bubbles of it arc suffered to pass through wa· 
ter, they take fire in succession as they reach the surface 
of the fluid. It has an insupportable odom·, similar lo 
that of putrid fish. 

To obtain it, take a small retort, put into it one part of 
phosphorus and ten of concentrated solution of potash; 
make the mixture boil, and receive the gas oYer mercury, 
or, if il is intended for immediate use, it may be collected 
O\er water. Io this process a decomposition of the water 
lakes place. Its oxygen unites to part of the phosphorua, 
forming phosphoric acid, which joins to the potash, and 
iorms phosphate of pol ash. The hydrogen of the waler 
dissohes another part of the phosphorus, and is coHertcd 
into phosphoraleu hydrogen gas. 

In preparing Ibis gas the body of the retort should be 
filled aii: nearly as possible with the mixture, otherwise the 
first porlioo of gas which is produced inflames in the re
tort, a ncuum is formed, and the water is forced up inlo 
the retort, which endangers the bursting of it. 

Pho_spbo~atcd hydrogen gas is also formed by nature. 
The air wh1.ch burns at t.be sur~ace of certain springs, and 
~orms ,what 1s c~ll~d bu~ningspr1ngs, a~d the ignis falt~us, 
pck ~lantern,\\ h1ch glides along burying grounds, con&tSll 
oftb1s gas. 

If the bubbles of air which come from the retort are 
suffered .to escape .into the atmosphere, they will burst 
w.11b a shght expl.oston, and produce flashes of fire. A 
circular d.ense w~1te smoke rises like a ring, enlarging it
s~lf. contmually tn an ~xlremely beautiful maoner, if the 
a1r 1s perfectly tranqutl. 

ed ~n~!~i:~i~ b::i~5 ;~~~ ~;:i:~ntt~hst~;~a~~as~:'~a~:~:ge~!; 
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into a deep glass some phosphoret of lime, broken inlo 
pieces of I he size of a pea, and add half as much oxygenated 
muriate of potash. Fill the vessel wilh water, and bring 
into conlact with the material• at the bottom of the fluid 
some concentrated sulphuric acid. This may be most 
conveniently done, by letting the acid fall through a long 
funnel reaching to the bottom of the Yessel. A soou as 
the decomposilion of the waler, and that of the oxygenat· 
cd muriate takes place, fl.ashes of fire dart from the fluid, 
and illuminate the bottom of the vessel with a beautiful 
green light. 

gilt ;~b~h:·.~~r.~ef/'~~ts;~~~a~e~o~u;~~;!ng:~~: may be 
NITROUS GAS. This name is given to an aeriform 

ft11id, consisting of a certain quantity of nilrogen gas and 
oxygen; first descl'ibed by Pl'iestley, but in some measure 
known before to Hales. 

It is colourless, having no sensible taste, and is neilher 
acid nor alkaHne: it cannot be respired. The greater 
number of combustible bodies cannot burn in it. It is 
nevertheless capable of supporting the combustion of 
some bodies. Phosphorus burns in it, when introduced 
in a slale of inH.ammalion ; pyrophorus takes fire in it 
spontaneously. 

To obtain it, put into a small retort some pieces of cop· 
per, and pour on them nitric acid diluted with water; an 
effenescence takes place, and nitrous gas -wiJI be pro
<luced. After having suffered the gas to escape for a felV 
minules, on account of lhe common air contained in the 
retort, collect the gas in the water apparatus as usual. 
In order to obtain this gas in a pure stale, it should be 
shaken fpr some time in contact with water. 

We liave seen before, that water was decomposed on 
bringing in conlact with it a metal and an acid. But here 
fhe case is different; fhe water suffers no alteration; on 
the c-0ntrary, the acid undergoes a partial decomposition; 
the ruelal robs the nilric acid of the greatest part of its 
oxygen, and becomes oxydatec!. The remainder of the 
acid having lost so much of its oxygen, becomes so altered, 
Hmt, at the usual temperature, it can exist no longer in 
the liquid state, but instantly expands, and aiisumes the 
form of gas, ceasing at the same time to be an acid. 

It was mentioned before, that nitrous gas greedily at~ 
tracts oxygen gas from atmospheric air. During this 
unio·n an acid is produeetl. 

Pass up into a tall eylindrica·I glass vessel over water, 
about one part of nitrous gas and two of common air. 
The lwo fluids will speedily unite, red fumes will be pro· 
cluced, and the volume of Hie two combined g:uies will be 
diminished. A considerable degree of heat will be per· 
cehcd) the waler will l"ise in the -vessel, and absorb the 
reel vapours. When the two gases ha,·e mixed in proper 
proporlion, nolhing remains at last but the nitl'ogen gas of 
the almospberic air. 

UsuO\Uy sixteen parts of common air are requisile to 
J~stroy compl-elely seven of nilrous gas; this, however. 
varies according to the purity of the atmospheric air. 

The nitrous gas, in rhi'i experiment, decomposes the 
atmospheric ai1·; it lakes lhe oxygen gas from the nit1·0-
geu gaa, unil es wilh it, and forms nilrous acid. The ni
trous gas is lberefore left behind; the heal which is gene· 
rafed, is that which kept the gas<:'s in 11olntion. which j~ 
now sel free. 
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If, instead of atmospheric air, oxygen gas is used, th.i• 
expel'iment will be still more striking, and the gases will 
almost entirely disappear. . 

Upon this properly which nitrogen gas has, of absorbm.g 
the oxygen of the atmosphere, Priestley formed the eud1· 
ometers, already meationed. 

GAsEous OXYD of AZOTE, or NITROUS oxvo. The 
union of azote, or nitrogen and oxygen, which we cooside~
ed before under the name of nitrous gas, does not consh~ 
lute the first degree of oxygenation of nitrogen. There is 
anolher degree below this. This wos formerly calleddeph· 
logisticated nitrous gas, hut now gaseous oxyd of nitrogen, 
or nitrous ox yd. It was first mscovered by Priestley. 

Professor Davy has examined with great accuracy lhe 
formation and prope1·ties of all the substances concerned 
in its production; and to him we are indebted for a thor
ough knowledge of this gas. 'Ve shall descl"ibe its prin· 
cipal properties as we find them in his Researches. 

Gaseous oxyd of nitrogen is a permanent gas. A can· 
dle burns in it with a brilliant flame anti crackling noise: 
before its extinction the white inner flame becomes sur
rounded with a blue one. Phosphorus introduced to it 
in a state of inH.arumation burns with increased splendour, 
as in oxygen gas. Sulphur introduced into it when burn
ing with a feeble blue flame, is extinguished; but when in 
a state of r-ivid inftammation it burns witb a rose coloured 
flame. Lighted charcoal burns in it more brilliantly than 
in atmospheric air. Iron wire with a small piece of wood 
affixed to it, and introduced inflamed into a l'essel filled 
with this gas, burns rapidly, and throws out bright scin· 
tillating sparks. 

Nitrous oxyd is rapidly absorbed by water which has 
been boiled; a quantity of gas equal to ralher more lhan 
half the bulk of the water may be thus made to disap· 
pear ; the water acquires a sweetish taste, but its other 
properlies -do not ditfe1· perceptibly from common water. 
The whole gas may be expelled again by heat. It does 
not change blue vegetable colours. It has a sweet taste, 
and a faint but agreeable otlour. 

This gas explodes wilh hydrogen, when electric sparks 
ai·e made to pass through the mixture. 

Animals, when confined wholly in this gas, give no sign::; 
of uneasiness at firs I, but they soon become restless, and 
then die. 

When it is mingled with atmospheric air, and then re
ceived inlo the lungs, it generates highly pleasurable sen
S!lio1.1s ~ the effects it produces on the animal system are 
, ·ery extraordinary. It excites the body to action, and 
rouses the facullies of the mind, inducing a state of great 
exhiliration, an irresislible propensity to laughter, a ra11id 
flow of vivirl ideas, and unusual vigour and fitness for 
muscular exertions, ii1 some respects resembling the sen
sations attendant on intoxication, wi1houl any languor, de~ 
pression of spirits, or disagreeable feelin gs afterwanl, but 
more generally followell by vit?_;our, and a disposition to 
exerlion, which gradually sub~ides. The accounts of 
these wonderful effects, which, wh en fi rs t announceJ, were 
scarcely credil ed, ha,·e been confirmed by a varie ly of ex
periments, so as to be pas t all kind of doubl. 

'rhis gas is procluccd when subs tances, having a slrong 
affinity wilh oxygen, are aclded lo nilric acid, 01· to ni~ 
trons gas. It may therefore be obtained by various 
utrlhOll ~, iu wh1'ch nitro us ga1:1 or nitr ic acid is decomposed 
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by sub•laacea capable of attracting the greater part of 
their oxygen. The most commodious and expeditious, 
as well as the cheapest mode of obtaining it, is by decom
po•iog nitrate of ammonia by heat in the following manner: 

Put into a glass retort some pure nitrate of ammonia, 

;;~ :~t~~~~t i~~~~~:n~s ~~~~~s t!~llsa~~ weil;0s1~~~.liq~~: 
crease the heat gradually, till the body and neck of the 
retort become filled ..-ith a milky white vapoui·. Jn this 
atate tile temperature of the fused nitrate is between 340 
and 480 degreea. After the decomposition bas proceed
ed for some minutes, so that the gas, when examined, 
quickly enlarges the flame of a taper, it may be collected 
over water. Care should be taken during the whole proc
""" never to suffer the temperature of the fused nitrate 
to rise above 500 degrees Fahrenheit, which may be easi
ly judged of from the density of the vapours in the retort, 
and from the quick ebullition of the fused nitrate; for if 
the beat is increased beyond this point, the •·apoura in the 
retort acquire a reddish and more transparent appearance, 
and the fused nitrate be&ins to rise, and occupy twice the 
bulk it did before. The nitrous ox yd, after its generation, 
1hould stand over water for several hours, and is then fit 
for respiration, or other experiments. 

'ro experience its effects in breathing it, put about a 
gallon inlo a large bladder, or oiled silk bag, haviog a 
tube attached lo it of three fourths of an inch in diameter. 
First, the common air must be expelled from the lungs, 
before the tube is received into the mouth, and the nos· 
trils must be accurately closed with the hand. It must 
.then be breatheJ backward and forward into the bog for a 
few minutes. 

SuL1111uaEous ACID OAS is no where found in a natural 
<.;fate, and is entirely a production of art. 

It is obtained by exposing to heat in a retort, sulphuric 
.acid, while it is exercising an action on some combustible 
body, such as oil, charcoal, mercury, &c. in a word, on such 
bodies as can take up a portion of the oxygen combined 
wilh the sulphur contained in that acid. It is sulphur 
combined with a less quantity of oxygen than that which 
js necessary to make it sulphuric acid; the combustible 
body, therefore, takes a part of its oxygen from the sul
phuric acid, which, by these means, becomes sulphureous 
acid; and caloric combining with this acid, causes it to as· 
sume the gaseous form. This process requires a mercu~ 
rial apparatus, because this gas is entirely soluble in water. 

Sulphureous acid gas is more than twice as heavy as 
J.tmospheric air. It extinguishes burning bodies, and 
suffocates animals immersed in it. It first reddens, and 
then deotroy• most of the vegetable colours. It has the 
properly of whitening silk, and giving it a lustre. 

Sulphureous acid gas combines with alkalies, and forms 
with them neutral salts, which differ from those produced 
by the sulphuric acid and the same alkalies, in their form, 
their sa,•our, and particularly their property of being de
composed by the weakest acids, and even the acetous 
acid. 

l\luRUTrc A.CID GAS is obtained by exposing to heat 
fuming muriated acid, put into a relorl, the beak of which 
is introduced below a bell filled with mercury, and placed 
on the shelf of a mercurial pneumatic apparatus. 

You may obtain it also with the same apparatus, if, in
stead of muriatic acid, you expose to heat a mixture of 
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muriate. of s~, or marine salt and sulphuric acid; the 
sulphuric acid combinea with the soda the base of !he 
marine salt, and the muriatic acid remaining free, puses 
inlo the state of muriatic acid gas. . 

l\luriatic acid gas ia perfeclly soluble in wa~er, and 10 a 
very short time. If you lbercfore introduce into th~ bell 
in ..-hich the gas hos been collected, a small quantity of 
water, the latter, by its relative lightness, will r!•e to the 
surface of the mercury; the gaa will be immediately ab. 
sorbed entirely, and dissolved in the water; the mercury 
will ascend toward the top of lhe bell; and the liquor 
found abo\·e the mercury will be real muriatic acid, more 
)1ighly concentrated, according as there is more gaa and 
less water. 

Muriatic acid gas, therefore, is nothing else than the 
muriatic acid itself deprived of water; that is to say, u 
much coucentrated as possible, and combined with calorie, 
which causes it to assume the gaseous form. 

l\luriatic acid gas has a sharp pungent odour. If a lit
tle of it is mixed with atmospheric air, it produces, like 
the muriatic acid, white fumes or npours, occasioned b1 
the combination of the gas with the moisture of the air. 

The ba.e of the murialic acid gas i• strongly combined 
with oxygen, for which it has so great an affinity, that it 
cannot be separated from it. The nature of this base ia 
therefore unknown. Its affinily for oxygen is so strong, 
that it can even combine itself with a larger quantity of 
oxygen than is necessary to constitute ao acid, and it thea 
appears in the form of oxygenated muriatic gas. 

This gas is much heavier than atmospheric air. It 
gives the same signs of acidity as the muriatic acid itself; 
and this indeed ought to be the case, as ii is the same sub
stance. It reddens blue vegetable colours, but it destroys 
neither them nor any of the other colours, aa the oxyge
nated muriatic gas doe!! . 

It combines with all the alkaline bases, and forms with 
them muriatic salts. If it is mixed with ammoniacal gas, 
it combines wilh it, and forms muriate of ammonia. 

It suffocates animals immersed in it, and extinguishes a 
lighted taper; but it first enlarges its flame, and makes it 
appear of a green or bluish colour at the edges. 

OXYGENATED MURIATIC ACID GAS. The dephlogisti
cated muriatic acid of Scheele, under a gaseous form, is 
lhe muriatic acid gas surcharged with oxygen. 

This gas is obtained by exposing the muriatic acid to 
heat and e\·aporaHon, whilst it is acting on a substance 
which contains oxygen; such, for example, as the native 
oxyd of manganese: if you lherefore put black oxyd of 
manganese and muriatic acid into a glass retort, and ex• 
pose them to heat, a •trong fermentation will be excited, 
during1Vhich the murialic acid will be converted inlo gas, 
but surcharged wilh oxygen, which is taken from the 
oxyd of the manganese, because it has a greater affinity 
for that substance. 

It may be prepared. iu !he.water apparatus, though it i• 
~bsorbable by wat.er, of care IS taken to fill the bells, or air 
Jars, comp1etely with the gas, and lo lea\•e no waler in them. 

Oxy~enale.d. muriatic ga.s is not invisible, like the 
otbe~ gases; 1t 1s of. a greenish yellow colour, which rerr 
ders 1~ very perceptible. 

This ga• destroy• vegetable colours entirely. All Bow
ers, and I he green leu·es of plants, are rendered white by it 
and alkali is not capable of restoring their colours. ' 
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This efrect can only be ascribed to the absorption of 
oxygen. This gas, which contains oxygen in exceH, 
give1 up a part, which vegetable subetances ab1orb with 
avidity, and by this ab1orplion lose tbeit colour. The 
oxygenated muriatic acid gas then becomes converted in~ 
to common muriatic acid gas. 

This property has given rise to a new method of bleach
ing, which has proved successful. The application of 
the oxygenatecl muriatic acid, either in the gaseous or 
the liquid state, baa assisted the process of whitening 
thread, cotton, linen, wax, &c. in a surprising degree, 
and it is now \'ery generally employed for this purpose. 

To show its effect• in bleaching, suspend some un· 
bleached calico, or linen, moistened with water, in a jar 
filled with the ga1; the natural colour of the cloth will 
seon begin to fade, and at last tolally disappear. If dif
ferent coloured patterns of printed calico are immersed 
for a few minutes in the gas, their colours will soon be de
stroyed, except lhose which are yellow. 

Though oxygenated muriatic acid gas is exceedingly 
noxious to life, it does not extinguish combustion. If a 
burning taper, fixed to a wire, is immersed in it, the ta· 
per burns of a red colour, and more vividly than in at mo· 
spheric air: a greater quantity of smoke is emilled at the 
same time. 

Fill a tall receiver, furnished with a ground slopper, 
with oxygenated muriatic acid gas over water, and let 
fall iolo it copper, in thin leaves, called Dulch gold. 
The leaf, befere it reaches the bottom of the receiver, 
will burn with a pale green light. 

Gold leaf may be burnt in lhe same manner. Copper 
wire, when heated to redness, also takes fire when intro
duced inlo the gas in that slate. 

FLuoa1c ACID GAB. The radical offiuoric acid gas is 
1mknown. II may be obtained by decomposing ftuale of 
lime, DerbysbiJ"e spar, by means of sulphuric acid. For 
thi1 purpose, put one part of l.'owdered fluale of lime into 
a leaden retort, aud pour over 1t two or three parts of sul· 
phuric acid. A violent action ensues, and O.uoric acid 
gas is extricated, which must be collected over mercu
ry, either in a leaden or tin vessel, or in a glass receiver 
covered within with a coat of varnish or wax. When no 
more gas is produced, the action of the acid must be as
sialed by a gentle beat. 

The most remarkable properly of thi• gas is its power 
of dissoh·ing silex: it therefore dissolves glass crystals, 
and various precious stones. It is hea,·ier than common 
air. It does not maintain combuslioo, nor can animals 
brealhe ii. It is absorbed by water, and forms wilb it 
liquid fluoric acid. It has a penetrating odour. It cor
rodes animal and vegetable substa•ces. Light bas no ef
fect upon it. It emits white fumes, when in contact with 
moi•t atmospheric air. It reddens blue vegetable colours. 
'Vith ammonia, it forms a concrete body. It has no ac· 
tion upon platina, gold, silver, mercury, tin, lead, antimo
ny, cobalt, nickel, or bismuth; but it corrodes iron, ar· 
senic, and manganese. 

The properly of dissolving silex has caused it lo be 
applied lo etchin~ on glass, which is done either by means 
of lhe fluoric acid gas, or liquid fluoric acid. 

AIR BALLOON, a general name given lo bags or 
other lighl substances filled wilb an aerial fluid. The art 
of flying, or of imitating the feathered kibe, ha• Jong been 
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the object of earnest desire amongst men. Car;, arlifi<ial 
birds, wings, and other mechanisms for flying, generally 
absurd, and always insufficient, have frequently been ex 
hibited lo the uodistinguishiog eye of the vulgar; bu t 
the strictest inquiry into the accounts of authentic histo
ry, finds no mention of any success having ever attended 
the allempls of this nature previous to the year I 782. 
The recent discoverie11 made on the nature and proper· 
ties of aerial fluids, by the industry of Black, Priestley . 
Cavendish, and others, S'uggested, some time before the 
above mentioned year, the practicability of forming ma
chines sufficient to elevate considerable weights into the 
regions of the atmoPphere. Mr. Cavendish .vas the first 
who ascertained the specific gravity of hydrogen gas, then 
called inflammable air, and found it to be a vast deal light· 
er than common air. His experiments on this subject are 
published in the Philosophical Transactions for the year 
1766. In consequence of this discovery, it was natura1 
to conclude, that if a large bladder, or other envelope, 
was filled with hydrogen gas, and that if the weight of lhe 
envelope added to that of the contained gas, was less lhan 
the weight of an equal bulk of common air, the apparatus 
would mount up into the atmosphere, for the same reason, 
and in the same mauoer, as a cork would rise from the 
bottom toward the surface of the sea, supposing the cork 
was left at liberty in the former place. 

Dr. Black of Edinburgh thought of filling the allantois 
of a calf wilb hydrogen gas, for the purpose of showing at 
his lectures lhat such a body would ascend iolo the atmo
sphere; but be never put the project to the test of actual 
experience. 

Early in the year 1782, Mr. Cavallo made lhe first at
lempts to elevate a bag full of hydrogen gas into the 
surrounding air, and an account of his experiments was 
read at a meeting of the Royal Society on the 201h of 
June, 1782. 

The weight of hydrogen gas, lhe mean weight of at
mospberical air, and lhe weight of the subs lance of which 
the vessel or bag is to be formed, being ascertained, it i1 
easy from those particulars to determine by calculation 
the dimensions of a Yessel, which, when filled with hydro
gen gae, might be lighter than an equal bulk of common 
air. 

Upon this principle !llr. Cavallo tried bladders, the 
thinnest and largest that could be procured. Some of 
them were cleaned with great care, removing from the01 
all the sur,erflnQus membranes, and other matter that 
could possibly be scraped off; but notwithslanding all 
lhose precautions, be found the largest and lightest of 
those prepared bladders lo be somewhat too heavy for the 
purpose. Some swimming bladders of fishes were also 
found too heavy for the experiment; nor could he even 
succeed to make any durable light balls by blowing hydro
gen gas into a thick solution of gums, thick varnishes, 
and oil paint. In short, soap halls, inflated wilh hydro
gen gas, were the only thing• of this sort which be could 
elevate in air; and these perhaps were lbe first air balloon• 
that were ever constructed. 

Not long after this, news was received from France of 
the success which had all ended an experiment of a simi· 
Jar nature made at Avignon, by Stephen l\fonlgolfier; bu l 
the bag was not filled wilh hydrogen gas. It .vas fill e1l 
wilh air rarefied by beat, which of conr•e w'S li~hln 
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than "" e<1ual bulk of common air of the usual temper· 
ature. 

It i• said that the two brothers, Stephen and John 
l'llontgolfier, began to think on the experiment of the ae· 
roii.tatic machine as early as the middle or latter end of 
the Jear I 782. The natural ascension of smoke, and of 
the clouds in the atmosphere, suggested the first idea; 
and to i01itate those bodies, or to enclose a cloud in a bag, 
so that the latter might be elevated by the buoyancy of 
the former, was the first project of those celebrated gen· 
tlemen. 

Stephen 1\Jontgolfier, the eldest of the two brothers, 
macle the first aerostatic experiment at Avignon, toward 
the middle of November, 1782. The machine consioted 
of a bag of fine silk, in the shape of a parallelopipedon, 
open on one side, the capacity of which was equal toahout 
40 cubic feet. Burning paper, applied to its aperture, 
ser\ ed to rarefy the air, or to form the cloud; and, when 
sufficiently expanded, the machine ascended rapidly to 
the ceiling of the room. Thus the original discovery was 
made, which was afterward confirmed, improved, and di
versified, by different persons in different parts of the 
world. 

As soon as the news of Mr. 1Hontgo16er's successful ex
periment reached Paris, the scientific persons of that cap
ital, justly concluding that a similar experiment might be 
made by filling a bag wilh hydrogen gas, immediately at· 
tempted to verify the supposition. A subscription for 
defraying the expenses that might attend the accomplish
ment of the project, wa11 immediately opened; persons of 
all ranks ran with eagerness to sign their names, and the 
:necessary sum was speedily raised. Mess'rs. Roberts 
were appointed to construct the machine, and Mr. Charles, 
professor of experimental philosophy, was appointed to 
superintend the work. 

The obstacles, which opposed the accomplishment of 
this first attempt, were many; but the two principal diffi
cultie• were to produce a large quantity of hydrogen gas, 
and to find a substance sufficiently light to make the bag 
of, and at the same time impermeable to the gas. At 
last they constructed a globular bag of a sort of silk 
stuff', called lultstring; which, in order to render it im
penious to the gas, was covered with a certain ''arnish, 
1aid to consist of dissolved elastic gurn. The diameter 
of this bag, which, from its ball like shape, was called a 
balloon, and from this the name air balloons was derhed, 
was 12 feet two inches French, or about 13 feet English. 
It had only one aperture, like the neck of a bladder, to 
which a stop cock was adapted. The weight of the bal
loon, when empty, together with the stop cock, wa• 25 
pounds. 

The attempts to fill this bag r.ommenceJ on the 23d of 
August, 1783. But the operators met with many diffi
culties and disappointments, from inadvertences, want of 
materials, want of precaution, &c. so much so, that the 
accomplishment of the experiment, 11i.t. the actual ascent 
of the balloon, did not take place before the 26th of the 
.ame month. On the mowing of that day the inHated 
balloon, having a sma11 cord fastened to its neck, wai per
mitteJ to rise only to the hei~ht of about JOO feet; but at 
6\'e o'clock in the afternoon of the 27th, the balloon M·as 
disengaged from its fastenings, in the Champ de l\lars, and 
ro'e majestically in the atmosphere before the eyes of a 

great many .thousand •pectators, and amid.st • c~~i~:: 
shower of ram.. In about two minutea time 1t rose 
height of about 3128 feet. After remaining in the atmo· 
•phere only i of an hour, thia balloon fell in a field near 
Gonesse, a l·illage about 15 miles from Paris. Its fa.II••• 
attributed to a rupture that wu fouoJ in if, and at WIS 
reasonably imagined, that the expansion of the hydrogen 
gas, when the balloon had reached a much less den1e part 
of the atmosphere, bad burst it. 'Vben thi• balloon well! 
up, it was found upon trial to be 35 pounds lighter tban111 
equal bulk of common air. 

Thus in the years 1782 and 1783, it was ascertained 
that bags full of hydrogen gas, or of rarefied common air, 
either of which is lighter than common air in its uaual 
state, would ascend into the atmosphere, and that they 
might take up considerable weights. 

Soon after the success of the first attempt, the Mont
golfiers repeated the experiment in the open air, and with 
bags of diHerent sizes; but their first grand and public II· 
hibitioo in the presence of a very respectable and numer
ous assembly, was made on the 5th of June, 1783, with ID 
aerostatic machine or bag that measured 35 feet in diame. 
ter. The machine, inflated by the rarefied air, aaceaded 
to a considerable height, and then fell at the distance of 
7668 feet from the original place of ascension. Thi1 tx· 
pet·iment was described and recorded with great accuracy; 
and accounts of it were immediately forwarded to the 
court of France, to the academy of sciences, and allDOll 
as far as lilerary and eolertaining correspondence could 
reach. The younger Montgolfier, arriving at Paris net 
long after the abo,·e mentioned public exhibition, was in· 
vited by the academy of sciences to repeat his singulor 
aerostatic experiment; in consequence of whit..h inl'itation, 
that gentleman began to construct an aerostatic machine 
of aliout 72 feet in height, at the expense of the academy. 
But while this operation was going on, and as a successful 
experiment with an inflammable air balloon had already 
been performed on the 27th of August, the project of 
makmg balloons became general; and tho•e who wished 
to make the experiment on the smallest scale soon calca
lateJ the necessary p~rticulars, and found that the per· 
formance of the. experiment was far from being either dif
ficult or expen~1ve. The Baron de Beaumanoir, at Pari1, 
by the suggestion of a Mr. Deschamps was induced to 
try gold ~eater's skin, and soon made a 

0

balloon liy gluing 
Se\'eral pieces of that skin together. 'l'his balloon wu 
no . more than. 19 inches in diameter; it was of course 
easily filled with hydrogen g~s; and on the 11th of Sep
tember, 1783, 1t mounted 111th rapidity into the atmo
sphere. 

Mr. Mootgolfier, hning completed his large balloon 
agree~bly to _the. desire of the academy, made a print; 
experunent w11h 1t on th~ lJth of September, which sue· 
ceeded.. Ou the follow10g day auother experiment waa 
made with the same, before the comrnisharies of the acad· 
em!-, and~ nst number of other spectators; but this n· 
pei 1ment, m consequence of a 'iolent shower of rain waa 
a.lfended "ith partial success: o.n<l the aerostat was' con
siderably daruaged. 

A similar machine ll'as speedily constructed by the 
same l.\lr. i\101dgolfier, by whom the experiment w 
formed al Versailles on the 19th of Seplember ab ~er .. 
the rOJ al famil) of France, and an iuoumuablc couc~u~~~~~ 
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1pectalort. The preparation for filling the machine with 
rarefied air con11i11ted of an ample scaffold, raised some feet 
above the ground; in the middle of which there was a 
well or chiu.1,ey, about 16 feet in diameter; io the low
er part of whirh,near the ground the fire was made. The 
aperture of the balloon was put round the chimney or 
well, and the re•t of it was laid down oler the well and the 
surrouroding scaffold. As &oon as the fire was lighted 
the machine began 1o swelt, acquired a convex form, 
stretched itself on every side, and in 11 minutes time, the 
cords being cut, the machine ascended, together with a 
wicker basket or cage, which was fastened to it by means 
of a rope, and in which a sheep, a cock, and a duck, had 
been placed. These were lhe first animals that e\·er as· 
cencled with an aerostatic machine. The apparatus rose 
to the height of about I ,440 feet, and remained in the atmo
sphere during eight minutes; then fell at the distance of 
about 10,200 feet from Versailles, with the animals safe 
in the basket. 

After the success of this experiment with the animals, 
&c. and when ten months had scarcely elapsed since Mr. 
Montgolfier made bis first experiment of this sort, Mr. 
Pilat re de Rozier publicly offered himself to be the first 
adHnturer in the new]y invented machine. His offer was 
accepted, his courage remained undaunted, and on the 
15th of October, 1783, he actually ascended into the at
mosphere, to the astoni!;hment of a gazing multitude. The 
balloon wilh which be as.::ended was of an O\'al shape, its 
l1eight being about 7 4, and its horizontal diameter 48 feet. 
The aperlure or lower part of the machine bad a wicker 
gallery about three feet broad, wilh a balustrade both 
lfitbin and without, about three feet high. 'l'he inner di
ameter of this gallery, and of the neck of the machine 
which passed through it, was nearly 16 feet. In the mid-

~~ :~:~~s :r:~~r=s~~~~~ ~aa~: 0J~:~:z}~~=a:hs~~~o:;e0~ 
1he machine. In this coQstruction, when the machine 
1vas up in the air, with a fire lighted in the grate, it was 
easy for a person who stood in the gallery, and had fuel 
with him, to keep up the fire in the opening oft he machine, 
by throwing the fuel on the grate through port holes made 
in the neck of the machine; by which means the machine 
might be kept up as long as the person in its gallery 
thought proper, or till he had no fuel to supply the fire with. 

The first aerial voyage with an inflammable air balloon, 
was perfJrmed subsequent to the above mentioned exper· 
iment, vi!;. on the Isl of December, 1783. Mr. Charles 
and Mr. Robert, who had constructed a balloon of this sort, 
a9 has been already mentioned, were the first adventurers. 
The balloon was glohular, its diameter being 27j feet. 
A net went over lhe upper hemisphere, and was fasten· 
ed to a hoop, which went ruund the middle of the balloon. 
From this hoop ropes proceeded, and were fastened to 
a ho•t which swung a few feet below the balloon. In order 
to prevent the bursting of lhe machine by the expansion 
of lhe gas in an elevated region, a rnlve was macJe on the 
upper part of it, which, by pulling a string, would open 
and let out part of the gas. '!'here was likewise a long 
silken pipe, through which the balloon was filled. 

'l'he apparatus for filling it consisted of several wooden 
casks placed round a large tub full of water, e very one of 
which had a long tin tube, which terminaled under a \"CS· 

sel or funnel, that was iOI cried inlo the water of the tub. 

A tube then vroccedell from Ibis fu1111cl, a11J i.;0111U;Ulli 

cated with the balloon, which stood just over it. Jron fil · 
ings and diluted sulphuric acid were put into the casks; and 
the gas which was extricated from those materials pas. 
ed through the tin tubes, then through the water of the tub, 
and, lastly, through the tube of the funnel into the bolloou. 
See the Plate, fig. I. 

When Mess'rs. Charles and Robert placed themsch'es 
in the boat, they had with them proper philosophical in
struments, provisions, clothing, and some bags full of san<l, 
by way of ballast. With this preparation they ascended 
at three quarters after one o'clock. At the time they 
went up, the thermometer, Fahrenheit's scale, stood at 
52 degrees, the mercury in the barometer stood at 27 
inches, from which they deduced their altitude to be near
ly 600 yards. During the rest of their 'oyage the mer
cury in the barometer mond generally between 27 inches 
and 27,65; rising and falling according as part of lhe 
ballast was thrown out, or some gas escapeO from lhe bal
loon. The thermometer stood generally between 53 and 
57 degree•, 

Soon after their ascent they remained stationary for a 
short time; they then went horizontally, in the direction 
of N.N.W. They crossed tbe Seine, and passed O\·er sH
eral towns and villages, to the great astonisl1mcnt of the 
inhabitants, who did not expect to sec such a speclaclc, 
and who had perhaps never heard of this new sort of 
experiment. This delicious aerial ,·oyage lasted one 
hour and three quarters. At last they descended in a field 
near Nesle. a small tow.a, ahout 27 miles distant from 
Paris; so that they had gone at the rate of about 15 miles 
per hour, without feeling the least inconvenience; and the 
balloon underwent no olher alreralion than what was OC· 

casioned by lhe dilatafion and contraction_ o( tbc gas, ac
cording to the vicissitudes of beat and cold._ 

The success of 1he experiments, which have been al
ready described, spread a universal enthusiasm through
out Europe; and the aerostalic experiments, both in the 
diminutive and in the large way, were soon undertaken in 
different countries. The first experiment of this kind 
was exhibited in London on the 251h of No\•ember, 1783, 
when an inflammable air balloon, JO feet in diameter, was 
sent up by count Zambeccari, an Italian gentleman. The 
first aerial my age undertaken in England, wilh an inflamma
ble air balloon of 33 feet in diameter, made of oil silk, wa<J 
performed by Mr. Lunardi, anotherltalian, on the 15th of 
September, 1784. 

The ahbe Bertholon seems to ha,-e been the first per
son who made use of small balloons for exploring the 
electricity of lhe atmosphere, which must be a very use
ful method, particularly in calm weather, when electrical 
kites cannot be raised. He raised se\"Cral air balloons, 
to which long and slender wires were atf3ched, the lower 
exlremity of the wire being fas1ened to a glass stick or 
olher insulated stand, whereby he obtained from Euch 
wires electricily enough to show its kind, and even sparks. 

On the J31h of January, 1784, an aerosfalic machine, of 
about 37 feet in hei~ht, anJ 20 in diameter, wac;; launched 
from the castle De Pisancon, near Romans, in Dauphiny. 
It rose with surprising nlocity, ancl -0s tile wind was 
nol'lh, it went soutlnrard; but when lhe machine had as
cended to the height of about 1:JOO feel, it went hack ton
ard the ool'fh, aud in less than (he minulcs time it as· 
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~ended to 1he height of above 6000 feet. In less than ten 
minutes it fell at the distance of nearly four miles. 

This experiment, nod indeed the similar success of 
many olher!, shows that there frequently are in the atmo
sphere c~rren.ts of air ~n different, a~d sometimes q~ite op .. 
posite directions; this, however, 1s far from berng at .. 
ways the case. If different currents could always be met 
with at different heights above the surface of the earth, 
(be method of guiding balloons would be eKtremely easy; 
for the aerial traveller would have nothing more to do than 
to place himself in the favourable current, which he 
might do by lhl'Owing out either some ballast or some 
intlammable gas, according as he wished to go higher or 
lower. 

The largest aerostatic machine ever made, and fined 
with rarefied air, was launched at Lyons on the 19th of 
January, 1784, with not less than seven persons in its gal
lery, amongst whom were Joseph Monlgolfier and Pila· 
tre de Rozier. The height of thi• m•chioe was about 
131 feet, and its horizontal diametet· about 104. Its 
weight, when it ascended, including passengers, gallery, 
&c. was about 1600 pounds. 

This machine, ha\·ing suffered considerably in conse
quence of previous h'ials, was by no means in a perfect 
state when it ascended; nevertheless, when the action of 
the fire had inflated it, the seven persons, who in spite of 
every remonstrance had placed themseh-es in the gallery, 
refusing to relinquish their places, the machine was re .. 
leased from the ropes which confined it, and a•cended 
majestically into the atmosphere. At a certain height, 
the wind turned it toward lbe west: but it afterward pro
ceeded easl·south-east, ascending at the same time, until 
it was at least 1000 yards high. 

The effect which was produced on the spectators by 
this spectacle is described as the niost extraordinary that 
was e\'er occasioned by any production of human invcn .. 
tion. It was a mix.tu re of the strangest nature imaginable. 

:i~~~~~r~~o~:u~~ ~fn;a~~i~~r:st~~!~a;is;:ra~~s;o;i~::a:i~ 
of mortars, produced an effect more easily imagined than 
described. Some of the spectators fell on their knees, 
and others elevated their suppliant hands to the heavens; 
some women fainted, and many wept ; but the confident 
tra\'ellers, without showing the least appearance of fear, 
were continually waving their hats out of the gallery. 

At about fifteen minutes after the ascent, the win<l shift. 
ed again; but it was so feeble that the machine stood al
most stationary for about four minutes. Unfortunately 
about this time a rent was made in the machine, which oc
casioned its descent; and when it came within 600 feet 
of the ground, its velocity was considerably accelerated. 
It is said that no less than 60,000 persons, besides the 
!Harechaussee, ran to the spot, with the greatest appre· 
hension for the lives of the adventurous aerial travellers. 
They were immediately helped out of the gallery, ar.d 
luckily no person had received any hurt, except Mr. Mont· 
golfier an insigoificant scratch. The machine was torn in 
senral places, besides a vertical rent of upward of 50 
feet in length, which clearly shows how little danger is to 
be apprehended from the use of those machines, espec
ially ,.-hen they are properly constructed aud judiciou•ly 
managed. 

tra?~, t~; ~\J'o~~ ~;:!~J!~~~te:~·~~H~~:~~f:~~ .. ~~1Fo~~: 
which, according to their barometrical obser\'ations, seems 
to have reached the extraordinary height of 13,000 feet, 
when the cold was so great that the thermometer stood at 
25°. 

On the 15th of July, the duke de Chartres, the two 
brothers Roberts, and another person, ascended with an 
inflammable air balloon, from the park of St. Cloud, at 51! 
minutes past seven in the morning. This balloon was of 
an oblong form, its dimensions being 55 feet by 34. It 
ascended with its greatest extension nearly horizontal; 
and after remaining in the atmosphere about 45 minute!, 
it descended at a small distance from it~ place of ascension. 
But the incidents that occurred during this aerial excur
sion deserve particular notice, as nothing like it had hap
pened before to any of the aerial travellers. This ma. 
chine contained an interior small balloon, filled with corn. 
mon air; by which means it was supposed that they might· 
regulate the ascent and the descent of the machine, with
out any loss of the hydrogen gas, or of ballast. The boat 
was furnished with a helm and oars, that were intended lo 
guide the machine, but which were in this, as well as in 
every other similar attempt, found to be quite useless. 

On the level of the sea, the mercury in the barometer 
stood at 30,25 inches, and at the place of ascension it 
stood at 30,12. Three minutes after its ascension, the 
balloon was lost in the clou<ls, and the aerial rnyagel'B 
lost sight of the earth, being involved in a dense vapour. 
Here an unusual agitation of the air, somewhat like a 
whirlwind, in a moment turned the machine three times 
from the right to the left. The violent shocks which the 
adventurerssulfercd, prevented their using any of the means 
prepared for the direction of the machine; and they even 
tore away tbe silk stuff of which the helm was made. 
Never, said they, a more dreadful situation presented it
self to any eye, than that in which they were invoked. 
An unbounded oce~n of .shapeless clouds rolled beneath, 
and seemed to forbid then· return to the ea rib which was 
still invisible. The agitation of the balloon b~came great· 
er every moment. They cut tbe cords which held the 
interior balloon, which consequently fell on the bottom of 
the external balloon, just upon the aperture of the tube 
Iha.I went dow~ to the boat, and stopped that communi
cation. At lhJS flme the thermometer was a little above 
44•. A gust of wind from below drove the balloon up· 
ward, to the extremity of the vapour, where the appear· 
ance of the sun showed them the existence of nature; 
h.ut now both the heat of the sun, and the diminished den
sity of the atmosphere, occasioned such a dilatation of 
the ~a:, !ha~ the burs!ingoflhe ballo?n was apprehended; 
to a\01d which, they mlroduced a stick through the tube 
and enU:avoured to .rer:iove the inner balloon, which 
st.oppe~ its aperture w1lhm the external balloon; but the 
d1la.tatwn of the gas pressed the inner balloon so forcibly 
agarnst th~t ape~tur~, as to render every attempt ineffect
ual. Durmg.thJS time, they continually ascended, until 
the mercury m the barometer stood not hi"he lb 24 36 
mches, which showed their height above fber ear~~ to'be 

:~~~~:t ~~~ef~=~~ar:"t~ h;~~e d~·e::1~u\~i;1~~'b!i~0nces. they 
der to give exit to the gas; and accordingly ~b~ 1~0°:; 
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himself, with one of the spears of the banners, made two 
holes in the balloon, which opened a rent of ai>out seven 
or eight feet. In consequence of this, they then descend
ed rapidly, seeing at first no oliject either on earth or in 
the heavens; but a moment after, they discovered the 
fields, and that they were descending straight into a la1'e, 
wherein they would inevitably have fallen, had they not 
quickly thrown over about 60 pounds weight of ballast, 
which occasioned their coming down at about 30 feet be
yond the edge of the lake. Notwithstanding this rapid 
descent, none of the four adventurers received any hurt; 
and it is remarkable, that out of six glass bottles full of 
liquor, which were simply laid down in the boat, one only 
was found broken. 

In lhe course of the summer of 1784, two persons, vis. 
one in Spain, and another near Philadelphia, in America, 
were very near losing their lives by going up with rarefied 
air machines. The former, on the 5th of June, was 
scorched by t be machine taking fire, and was hurt by the 
subsequent fall, so that his life was long despaired of. 
TJ1e latter, having ascended a few feet, was wafted by the 
wind against the wall of a house, and some part of tbe ma
chinery was entangled under the eaves, from which he 
could not extricate it. At last the great ascensional pow
er of the machine broke the ropes or chains, and the man 
fell from the height of about 20 feet. The machine pres
ently took fire, and was consumed. 

We shall now relate one of the most remarkable aerial 
voyages that were ever made with an aerostatic machine. 
It is the crossing of the English channel in an inflammable 
air balloon of 27 feet diameter. The adventurer in this 
dangerous voyage was Mr. Blanchard, an intrepid French
man, who had already made five other aerial voyage• with 
!lie very same balloon, both in France and in England. 
}Jr. Blanchard is remarkable for having made a greater 
number of aerial voyages in England, in France, and else
where, both before and after the crossing of the English 
channel, than any other person recorded in the history of 
ael'Ostntion. The only trial worth remarking which Mr. 
Blanchard appears to have made in his aerial excursions, 
is the ineffectual use of oars, wings, &c. for dii·ecting the 
balloon. Profit seems to have been the principal, if not 
the sole object of his numerous excursions. 

On Friday the 7th of January, 1785, being a fine clear 
1110rning, after a sharp frosty night, and the wind being 
about N.N.lV. though hardly perceptible, Mr. Blanchard, 
accompanied by Dr. Jeffries, an American gentleman, 
departed in the old balloon of 27 feet diameter, from Do
ver casHe, directing their course for the French coast. 
Previous to the departur~, the balloon, with. the boat con-

1~i;!~~ ~~~t117o~ ~r:ira~:~1:~r~e~~::~d0~~~~·~~r;~~ f:~~ osf0t~: 
brink of the perpendicular clilf before the castle. At 
one o'clock the intrepid Blanchard desired the boat, &c. 
to be pushed olf; but the weight being too great for the 
power of the balloon, they were obliged to throw out a 
considerable quantily of ballast, in consequence of which 
1hey at last rose gently and majestically, though making 
very little woy, with only three bags of ballast of ten 
pounds weight each . At a quarter after one o'clock, the 
barometer, which on the cliff slood at 29,7, was fallen to 
27,3; aud the weotber proved fine and warm. Dr. Jef
fries describes wilb rapturn the prospect which at this 

time was before their eyes. The country to the back of 
Dover, iaterspersed with towns and villages, of which they 
could count 37, made a beautiful appearance. On the 
other side the breakers, on the Goodwin Sands, appeared 
formidable. Upon the whole, they enjoyed a view per
haps more extended and diversified than was ever be· 
held by mortal eye. The balloon was much distended, 
and at 50 minutes past one o'clock was descending, in 
coasequence of which they were obliged to throw out one 
bag and a half of sand. 'l'hey were at Ibis time about one 
third of the way from Dover, and had lost distinct sight 
af the castle. Not long after, finding that the balloon 
was descending very fast, all the remaininp;: ballast was 
thrown over, as also a parcel of books, in consequence of 
'lVhich the balloon rose again. They were now at about 
half way. At a quarter past two o'clock, the l'ising of the 
mercury in the barometer showed that they were cJe. 
scending; in consequence of., which the remaining books 
were thrown into the sea. At 25 minutes after two, they 
were at about three fourths of the way, and an enchanting 
view of the French coast appeared before their eyes; but 
the lower part of the balloon was collapsed, owing to the 
loss or condensation of the gas, and the machine was de· 
scending, which obliged them to throw over prolisions 
for eating, the oars or wings of the boat, and other arti
cles. "We threw away,'' said Dr. Jetfries, "our only 
bottle, which, in its descent, cast out a steam like smoke, 
with a rushing noise; ancl wlrnn it struck the water, we 
beard and felt the shock very perceptibly on our car and 
balloon." But the balloon still approaching the sea, they 
began to strip and cast away their clothes. They even 
intended to fasten themselves to the cords, and cut the 
boat away, as their last resource; but at this critical 
point, they had the satisfaction to observe that they were 
rising; their distance from the French shore, which 1hey 
were approaching very fast, was about four miles. Fear 
was now vanishing apace; the French laud showed itself 
every moment more beautiful, mot·e distinct, and more 
extended; Calais, and above 20 other towns and villages1 
were clearly distinguished. Exaclly at three o'clock 
they passed over the high grounds about midway between 
Cape Blanc and Calais; and it is remarkable that the bal
loon at this time rose nry fast, and made a magnificent 
arch; probably owing to the heat of the land, which rare
fied in some measure the hydrogen gas . At last they de· 
sceaded as low as the lops of the trees, in the forest of 
Guinnes, and opening the valve for the escape of lhe gas, 
they soon after descended safe to the ground, after hav
ing accomplished an enterprise which will probably be re
corded to the remotest poslerity. 

The following is the melancholy accotmt of an experi
ment which was attended wilh the death of two aerial ad
venturers, one of whom was Mr. de Rozier, the first person 
that ever ascended wilh an aerostatic machine. 

lHr. Pilalre de Rozier, desirous of diversifying and im· 
proving the new method of travelling through the air, 
formed a plan of combining lhe two species of aerostatir 
machines, from which he expected to render their joint 
buoyancy more lasting, and of course more useful. Hi$ 
plan was to place an inflammable air balloon at top, and to 
affix to it by means of ropes, a rarefied air balloon, so that 
a •pace of several feet might intervene between the two. 
The passenger or p:Lqscngers were iJiteNcled to take 1hcir 
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place• in !he gallery of the lower machine, whence they 
could r<gulale the fire, and might by a proper manage
ment of lhe fuel, elevate or depress the who1e, without the 
1.eccssily of losing any inflarrunable gas from the upper 
balloon. , 

Accordingly this plan was put in execution. The up
per or infiall1mJble air balloon was of nrnished silk, lined 
wilh a fine me11Jbrane, Jike gold beater's skin. The other 
balloon was of strong linen. On the 15th of June, 1785, 
at iseven o'clock in the morning, every thing being ready, 
:'tlr. Pilalre de Rozier and a Mr. Romain, placed them
seh·es in lhe gallery of the balloon, with plenty of fuel, 
instruments, and other necessary articles, and rose in the 
almosphcre. The machine seemed to take the best .P~ssi
blc direclion, but the wind being both feeble and shtftmg, 
they changed their direction two or three times; but 
when they were at a considerable height, and not above 
j of a mile from the place of ascension, the machine ap
peared to be in flames, and presently the whole was pre
cipitated down to the ground. The unfortunate ad,·en
turer. were instantly killed, their bones disjointed and 
dreadfully mangled by the tremendous fall. 

lfow this inflammable air1ook fire, is variously conjec-
1urcd; but it i~ natural to suppose, that the sparks of fire 
musl hue flown from the lower to the upper or inflamma
ble air balloon. On the ground, the bag of the upper 
balloon was in great measure burned or scorched; that of 
the lower was entire. 

Omitting the various uninteresting, though not nume
rous aerial voyages undertaken in ,·arious parts of the 
world, during the 17 years subsequent to the abo,·e men
tioned dreadful accident of Pilatre de Rozier and Mr. 
Romain, we shall only ad<l the account of two aerostatic 
experiments lately performed in England by Mr. Garne
rin, a 14-<\rench neronaut. '.rhe first of these is remarkable 
for the very great nlocity of ils motion; the second for 
the exhibition of a mode of lea Ying the balloon, and of de
•cending wilh safety to the ground. 

On the 30th of June, 1802, the wind being strong, though 
not irupeluous, 1\lr. Garnerin and another gentleman as
cended • ith an inflammable air balloon from Ranelagh 
garde!lS on the southwest of London, between four and 
fi,·e o'clock in the afternoon; and in exactly three quar
ters of an hour they descended near the sea, at the dis
tance of four miles from Colchester. The distance of 

:~:,tefi~a~eat f;~~n a~:~i:\:i~t~ ~·a~!x~r 8~i~;t~st~~~e~"o';r.thei't 
seems that the balloon had power enough to keep them up 
four or fh·e hours longer, in which time they might have 
gone safe to the continent; but prudence induced them 
to descend when they discovered the sea not far off. 

The sin~ular experiment of ascending inlo the atmo
sphere wilh an inHammable air balloon, an<l of descending 
with a machine called a parachute, was performed by l\lr. 
Garnerin on tho 21st of September, 1802. He ascended 
from St. George's Parade, North Audley street, and de
•ceuded safe into a field near the small pox hospital at 
Pancras. 

The balloon was of the usual sort, vi::. of oiled silk, 
with a net, from which ropes proceeded, which terminated 
in or were joined to, a single rope at a few feet below the 
balloon. To this rope the parachute was fastened in the 
following manner. 

The reader may easily form to himseli an idea of thi~ 
~~~:~h~~e,fe~{ ~~a.fii:~ne~e: 1~~~e d:~t~e.~aoc°[h~a~~:
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~u°.t 
handle. Several ropes of~bout 30 feet in len!\lb, wh!ch 
proceeded from the edge of the parachute, termmated ID a 
common joining, from which shorter ropes proceeded, to 
the extremities of which a cifcular basket was fastened, 
and in this basket Mr. Garnerin placed himself. Now the 
single rope, which has been said ab~ve to proceed from 
the balloon, passed through a !>ol". 111 the cent~e of the 
parachute also through certam hn tubes, which were 
placed on; after the other in the place of the handle or 
stick of an umbrella, and was lastly fastened to the bu
ket; so that when the balloon was in the air, by cutting 

~i~l:~~e ~~s~~~. r~~~ldn~~~e;att~t:dbt,~~~tih!h~afi'::.h:: 
in falling downward, would be nal urally opened by the 
re•istance of the air. The use of t be tin tubes was to let 
the rope slip off with greater certainty, and to prevut 
its being entangled with any of the other ropes, as aloo lo 
keep the parachute at a distance from the basket. 

'l'he balloon began to be filled al about two o'clock. 
There were 36 casks filled with iron filing• and dilutei 
sulphuric acid, for the production of the hydrogen 111'
These communicated with three olher casks or genenl 
receivers, to each of which was fixed a tube that emplW 
itself into the main tube attached to the balloon. 

At six, the balloon being quite full of gas, and the pan· 
chute, &c. being attached to it, Mr. Garne1·in placed hia
sclf in lhe basket, and ascended majeslically amidst tk 
acclamation3 of innumerable spectators. rrhe weaUaer 
was the clearest and pleasantest imaginable; the wind w11 
gen I le and abont west by south ; in consequence of whid 
lllr. Garnerin went in the direction of about east by norl .. 
Jn about eight minutes time, the ballo'1n and parachute 
had ascended to an immense heigh!, and l\lr. Garnerio,il 
the basket, could scarcely be perceived. 'Vhile •••r'/ 
apcctator was contemplating the grand •ight before them, 
1\Ir. Garnerin cut the rope, and in an instant he wu 
separated from the balloon, trusting his safety to the para
chute. 

At first, ~i::. before the parachute opened, he fell witlt 
great \'cloc1fy; but aa soon as lhe parachute was exp:uul~ 
ed, which took place a few moments after, the decent be
came very gentle and gradual. In this descent a remark&· 
able cir~umstance was observed, namely, that the para· 
chute w~th the .appendage of cords and basket, soon ht· 
g_an to vibrate hke the pendulum of a clock, and the vihra· 
tzon3 \Vere so great, that more than once lhe parachule, 
and the basket with l\lr. Garnerin, seemed to be on the 
same level, 01· quite horizontal, which appeared extreme
ly. ~angerous: however, the extent of the vibrnlions di
mrn1shed as he came pre!ty near. the groun<l. On comiag 
to the earth, lUr. Garnenn experienced some pretty strong 
s~ocks., and when he came out of the ba3ket, he was mucla 

~!fie~p:~~~o~itb:1~y l:al~~-~~I 1:~~~\'Cred his 3pirit1, and rc-

As soon as the parachul.e wos separated from the bal
loon, the latter ascen~e<l w1l~1 i;:~eat rapidily, and, bein~ef 
~n oval for?1~ turned itself with 1ls longer nis into an hor· 
1zonla) position. 

I.n July, 1.803,_ :\Ir. Garnerin maue his tLirly-tliir<I 
aerial excursion t:rom Petersburg, accompanied by Mr@. 
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Garnerin,a11d bis thirty-fifth from Moscow. During the lat
ter, a huntsman, who spied him, fired at him, which induc
ed him to descend. Omitting to notice several other ae
rial \·oyages undertaken since that time by different acro
nauts, several of whom were actuated by a zeal for ex
tending scientific observation; we will confine ourselves 
1o two noctttrnal excursions of the same fotrepid Mr. 
Garnerin. He ascended from Th•oli, at Paris, on the 4tlt 
of August, 1807, at 11 o'clock in the evening, bearing the 
Russian flag, as a token of the peace that subsisted at that 
1ime between France and Russia. His baJloon was illu
minated by twenty lamps. placed at such distance as to ob
viate all danger from their communication with the hydro
gen gas. He ascended to the height of 15,000 feet above 
the earth, and descended in seven hours and a half from his 
departure, near Loges, 45 leagues distant from Paris~ 

Mr. Garner in undcrlook a second nocturnal voyage, on 
the 21st. September, of the same year, iu the course of 
·which he was exposed to the most imminent danger. Prog-

~o:.~~~l;:~~"r.3&~1~~=~/~i~!r~!~~~~ ~~~c~~~~t:~fe~~ t~~~ea:~ 
earnestly solicited. He ascended alone, from T1,oli, at 
10 o'clock, and was carried up with astonishing rapidity 
to an immense height above the clouds. The balloon was 
then dilated to an alarming degree, and M1·. Garnelin hav
ing been prevented, by the turbulence of the mob, hefore 
his ascent, from regulating those parts of the apparJtus 
which were meant to conduct the gas away from !he tamps 
on its escape, was to1ally incapable of managing the bal
loon. He had 110 allernative left, therefore, but with one 
hand to make an opening two feet in diameter, through 
which the inflammable ail' was discharged in great quanti
ties; and, with the olher, 1o extinguish as ruany of the 
lamps as he could possibly reach. The aeronaut was now 
without a regulating valve; and the balloon, subject to 
every caprice of the whirlwind, was tos~ed about from 
current lo current. When the storm impelled him down
wartl, he was compelled to throw out his ballast, to re
store the ascending tendency. In this forlorn condition 
the balloon rose through thick clouds, and afterward 
sunk, and the car, having struck against the ground, with a 
'l·iolent impulse, rebounded from it lo a considerabl lti-
1ude. The fury of the storm dashed him against the moun
tains; and, after many rude agitations and severe shocks, 
he was reduced lo a stale of temporary ini;ensibility. On 
recovering from his perilous si1uation, he reached Mont 
Tonnerrf", in a thunder storm. A ,-ery short time after, bis 
anchor hooked in a tree; and, in seven hours and a half, 
afler a \'oyage which had neady proved fatal to him, be 
landed al the distance of 300 miles from Paris. (a) 

1Ve shall conclude this article with a description of 
the several fignres on the plate, to which we have before 
occasionally referred. Figure I represents a balloon D F, 
suspended by means of the poles G and H, and the cord, 
fort he purpose of being filled with gas. It is kept steady 
and held down whilst filling by ropes, which are readily 
discn .gaged. A, A, are two lubs about three feet in diam
eler, and hvo feel deep, im·erted in larger tubs, B, B, full 
of waler. At the bottom of each of the inverted tubs 
there is a lio!P, to which is inserted a lin tube; to these 
the 'ii ken fnbes of the balloon are tied. Each of the tubs, 
B, is surrounded by several strong casks, so regulate<l in 
number and capacity, as to be less than half full when the 
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materials are equally di•tributed. Jn the top of the•• 
casks are two holes; to one of which is adapted a liH tube. 
formed so as to pass over the edge of 1he tub B, and 
through the water, and to 1erminate with ifs aperturr 
under the inverted tub A. The other hole, which serves 
for supplying the cask with materials, is slopped with a 
woodeu plug. When the balloon is to be filled, the com
mon air is first to be expelled, then the silken tubes arc 
fastened round the tin ones: the iron filings are to be pul 
into the casks, then the water, and lastly the sulphuric 
acid. The balloon will •peedily be inflated by the hy
drogen gas, and support itself without the aid of the rope 
G H. As the filling advonces, a net is adjusted about it, 
the cords proceeding from the net are fastened to the hoop 
JU N, the boat I K is suspended from the hoop, and what
ever is wanted for the voyage is deposited in the boat~ 
When the balloon is sufficiently full, the silken tubes are 
separated from the tin tnbes, their extr.eruities are tied, 
and they are placed in the boat. When the aeronauts 
are seated in the boat, the ropes that held the balloon 
down are slipped off, and the machine ascends in the air as 
in figure 2. In figure 3, is a representation of a part of 
Mr. Garoerin's balJoon in its ascent, to which is attached 
the parachute, in its contracted state, and below is the 
car. Figure 4, shows the wanner in which Mr. Garnerin 
descended in the car by means of the expanded parachute, 
after he had detached it from the balloon. In figure 5 is 
represeated an apparatus as described by Mr. Cavallo, 
for filling balloons of the size of two or three feet in diam
eter with inflammable air, after passing it through water. 
A is a bottle with the ingredients; B CD a tube fastened 
in the neck at B, and passing through C, the cork of the 
other boUle, in which there is a hole made to receive the 
tube, and to this the balloon is tied. Thus the inflamma
ble air coming out of the tube D, will pass fil'st through 
the water of the bottle E, and then info the balloon. 
Two small casks may be used instead of the bottles A 
and E. 

To obtain the gas from the coarser kind of materials, 
the following apparatus may be recommended. Let a 
vessel be made of iron in the shape of a Florence Bask, 
figure 6. Put the substance into this vessel, so as to fill 
about three fourths of its cavity. Lute a tube of brass to 
the neck C of the vessel, and let the encl D of the tube be 
shaped as in the figure, so that going into the wa1er HI, 
it may terminate under a sort of inverted vessel, E F, to 
the upper aperture of which the balloon G is adapted. 
If now the part A B of the vessel is put into the fire, and 
made red hot, 1he inflammable air produced will come oul 
of the tube C D, and passing through the water will at last 
enter into the balloon G. 

AIR GUN. See PNEUMATICS. 
AIR JACKET, a sort of jacket made of leather, in 

which al'e several bags, or bladders, composed of the 
same materials, communicating with each other. These 
are filled with air through a leather tube, having a brass 
stop cock accurately ground at the extremity, by which 
meaas the air blown in through the tube i• confined to the 
bladders. The jacket must be wet before the air is blown 
into the bags, as otherwise it will immedialely escape 
tlirough the pores nfthe leath er. By the help of these blad 
ders, w.hich are place~ near the ~reast, the person is sup· 
ported m the water, without makmg any clfort to swim. 
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AIR PIPES, an invention for drawing foul air out of 
ships, or any other close places, by means of fire. These 
pipes were first di~covered by a Mr. Sutton, a brewer in 
London i aud from him have got the name of Sutton's Air 
pipu. The principle on which their operation depends 
is no other than that air ia necessary for the support of 

~~:/, :.~~' ~~:t f~~5to0~~~~c~::~r~~o!:etf!~c::em:~r:d~:: 
mote. ThuF, in a common furnace, the air enters through 
the ash hole; but if this is closed up, and a hole made in 
the side of a furnace, the air will rush in with great vio· 
lence through that hole. If a tube of any length what.- er 
is inserted in this hole, the air will rush through the I ube 
into the fire, and of consequence there will be a continued 
circulation of air in that place where the extremity of the 
tube is laid. l\lr. Sutton's contrivance then amounts to 
this. As, in every ship of any bulk, there is alrnady pro· 
-.ided a copper or boiling place proporlionable lo the size 
of the Hssel; it is proposed to clear the bad air by means 
of the fire already used under the coppers or boiling places 
for the necess:iry uses of the ship. It is well known, that, 
unJer every such copper or boiler, there are placed two 
boles, separated by a grate; the first of which is for tbe 
fire, and the other for the ashes falling from it; aod that 
there is also a flue from the fire place upward, by which 
the smoke of the fire is discharged at some convenienl 
place of the ship. It is also well known, that I he 6re once 
lighted in these fire places, is only preserved by the cou
stant draught of air through these two holes and Bue; and 
that if the boles are closely stopped up, the 6re, though 
burning ever so briskly before, is immediately put out. 
But if, after shutting up these holes, another hole is open
ed, communicating with any other room or airy place, and 
·with the fire, il i6clear the fire must burn as before, there 
being a like draught of air through it as there was before 
:the slopping up or the first boles. JI is therefore propos
ed, that, in order to clear the holds of ships of the bad air 
contained in them, the two holes above mentioned, the 
fire place and ash place, be both closed up wilh substan
tial and tight iron doors, and a copper or leaden pipe, of 
sufficient size, be laid from the hole into the ash plare, 
for the draught of air lo come in that way lo feed the fire. 
Aud thus it seems plain, from what has been already said, 
that there will be, from the hold, a constant discharge of 
1he air; and consequently, that air, so discharged, must 
be as constantly supplied by fresh air down the hatches 
or such other communications as are opened into the hold. 
.4.nd if into this principal pipe so laid into the bold, other 
pipes are let in, communicating respecfi\'ely either with 
the '"'ell or lo1Ver decks, it must follow, that part of the 
air consumed in feeding the fire, must be respectively drawn 
out or all such places to which the communicalion shall be 
so made. 

AIR PUl\IP. See PNEUMATICS. 

AJR SHA~ ... TS, among miners, denote boles or aper
tures let down from the open air to meet the adits, and fur
nish fresh air. Sir Robert ~1urray describes a method, used 
in the r..oal mines at Liege, of working mines without air 
shaft•. When the miners al Mendip have sunk a grool'e, 
they will not be al the charge of an air sbart till they come 
at ore; and for the supply or air have boxes of elm exacl-
1.v closed , of about silt inches in the clear, by which they 
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c.arry i~ down abont 20 fathom•. Tliey cut a l~enc~ ~~th 
!~~~e a~;~tar:Jes f~~:~~=~ofu o~~~=i~~o.°bveep~;;~e~~fc~ they 
contrive to com~ in sideways to their groove, four feet 
from the top, which carries down the air to a great dep.tb. 
\Vhen they come at ore, and need an air shaft, theJ: sml: 
it four or five fathoms distant, according to the convemence 
of the breadth, and of the same fashion wilh the groove, lo 
draw as well ore as air. 

AIR THREADS, in natural bistory, a name given to 
the long filaUlenls so frequently seen in autumn ft~ating 

:~;~!i~~1~h~ti~~t s~~:~:s t;;1~:~st~~e1~~: ~~~~;ffi:f~d:;: 
der. See ARANEA. 

AIR TRUNK, is a contrivance by Dr. Hales to pre. 
vent the slagnal ion of putrid effluvia in jails and other 
places where a great number or people are crowded to
gether, in a small space. It consisls only ofa long square 
trunk, open at both ends; one of which is inserted into 
the ceiling of the room, the air of which is required to be 
kepi pure; and the other ex lends a good way beyond 
the roof. 'l'he putrid efiluvia, therefore, being lighter lhu 
the pure air of the atmosphere, ascend, or are forced by it1 

through the lrunk, and carried clear away. The reaso1 
why vapours of this kind ascend mo1'e swiftly lhrougha 
long trunk tLan a short one, h•, that lhe pressure of fluids 
is always according to their different depth, without re· 
gard lo the diameter of their basis, or of the nssel which 
contains them; and, upon this principle, a gallon of wa· 
fer may be made lo split a slrnng cask. When the column 
of putrid eflinyia is long and narro,v, the difference be. 
tween the column of atmui;pbere pressing on the upper 
end or the trunk, and Iha! which presses on the lower end, 
is much greater t ban if I he column of puh'id effluvia wu 
short and wide, and consequenlly the ascent is much 
swifter. One pan of a single pair of scales, which wa1 
two inches in diameter, being held wi1hin one of these 
trnnks over the house of commons, the force of the ascend
ing air made it rise so as to require four grains to rutore 
the equilibrium, and this when there was no person in the 
house; b~t. when it was full, no less than twelve graiu 
were reqm~tte to restore the equilibrium. 

AIR VESSELS are spiral ducts in the leaves, &c. of 
plants, su.rposed '? be analogous lo the lnngs of animal1, 
;"s~rt~D;'GgYl~~;~~e;;~.' parts of a plant with air, See 

esl~!?'~~l.~~:0a~a*1::, i~ ~~·~~~ro~f t~;·L~~·;~~~iso~:l; 
monodelphia octandria. The essential character is style 
1, calyx four parted, corolla four petalle1I; berr; dry, 
quadrangular, one celled, many seeded. 

There is but one species, a shrub found at the Cape or 
Good Hope. T.he segments of the calyx and the petal• 

~ea r;:0~ ~;::~·;;~~::,1 •:r ~e!oa~~r~~~gs~~, .... l mnsl be kept 

AJ_DGA, :SoGLE, a genus of the ~ymnospermia order, 
and ?1clynam1a class of plants; and in the natural method 
rankmg under t~e 42d order, ~oiperifolire. The characters 
are, _the calyx 1s a shor.t periantbium, monophyllous and 

~t:r!\~=J~jn~:~~ ~~rful~~ ~sr:~:~;b~:I~;':~ ~7:m~r~~8n.in~; th~ 
therre are dimidialed; the pislillum has a four c'lef/g~~-
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men, a filiform stylus, and two slel'.lder stigmata; there 
is no pericarpium; the calyx converging, and containing 
the seeds in ils bosom: the seeds are four an<l oblong. 
There are six species, the principal of which are: 

J. AJUOA GENEVENSIS, with woolly leaveit and hairy 
cups, a native of Switzerland, and of the southern parts of 
Europe. 

2. AJUGA ORIENT ALIS, with inverted flowers, is a na· 
tive of the East. 

3. AJUGA PYRAMIDALIS, or mountain bugle, with a 
square pyramidal Fi pike and blue flowers, a native of Swe .. 
den, Germany, Switzerland and England. 

4. AJUGA REPTANs, common or pasture bugle, with 
creeping suckers, and blue, red, or white blossoms, a native 
of the southern parts of Europe, and is met with in woods 
anc..l moist places in many parts of Britain. The roots are 
astl'ingent, and strike a black colour with vitriol of iron. 

AJU'l'AGE, or AoJUTAGE, a sort of tube, fitterl to the 
mouth, or aperture of the vessel, through which the waler 
of a fountain is to be played, and by it determined into 
rlilferent figures. It is indeed chiefly the diversity in the 
ajutages that cons! itutes the different kinds of fountains. 
And hence, by having several adjutages to be supplied oc
casionally, one fountain comes to ham the effect of many. 
See HYDRAUL1cs. 

AlZOON, a genus of the pentagynia order, and icos
andria class of plants, and in the natural method ranking 
under the 13th order, succulentre. The characters are: 
the calyx is a single leaved pel'ianthium1 dh,. ided into five 
segments, and persi~tent: there is no corolla: the stamina 
consist of very numerous capillary filaments; the anthe
rre are simple: the pis till um has a five cornered germen 
abOl'C, with five simple styli; and the s1igmata are simple: 
the pedcarpium is a bellied, retuse, five cornered capsule, 
having five cells and 6.\1 e valves; the seeds are many aad 
globular. There are ten species, of which, 

1. AtzooN CANARIEnE, a nati\'e of the Caaary islands. 
2. ArzooN HtsPANICUl'IT, a uati\'e of Spain; and, 
3. A1zooN P . .\NICULATU!n, a nati\·e of the Cape of 

Good Hope; are the principal. They may all be raised in 
this country i11 bot beds; but they are not remarkable ei
ther for beauty or any other property. 

AKOND, an officer of justice in Persia, who takes 
cognisance of the causes of orphans and widows, of con
tracls and olher ch·il concerns. He is the head of the 
school of law, and gil1es lectures to all the subaltern offi
cers. He has his deputies in all the courts of the king
dom, who, wilh the second sadra, make all contracts. 

AL, an Arabic particle prefixed to words, and signify
ing much the same with the English particle the: thus 
they say, alkermes, alkoran, &c. ;.e. the kermes, the ko· 
ran, &c. 

ALA, in botany, is used for the hollow of a stalk, 
which either the leaf, or 1l1e pedicle of the leaf, makes 
with ii; or it is that hollow turning, or sinus, placed be
tween the stalk or branch of a plant and the leaf, whence 
a new offspring usually issues. Sometimes it is used for 
those parts of leaves otherwise called lobes, or wings. 

A LABARDA, the name of a spear anciently used by 
1 he Heh·el ians and Ge1·mans. 

ALABASTER, in natural history, a species of that 
.L;enus of slones whose base is calcareous earth. It differs 
from marble in being combined, not with the aerial, but 
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wilh sulphuric acid; therefore when mixed wilb any ~cid, 
no effervescence appears. It is soluble in about 500 times 
Hs weight of water at the temperature of 60. It is fusible 
alone in a long continued porcelain heat, or by the bl?w 
pipe. Specific gravity 1.87. Texture granular, with 
shining particles. In composition, and consequenlly in its 
cbymical properties, it does not differ from gypsum, selen
ite, or plaster of Paris. The fineness and clearness of this 
stone render it in some measul'e transparent; whence it bas 
been sometimes employed for windows. There is a church. 
at Florence st:ll illuminated, instead of panes of glass, by 
slabs of alabaster near 15 feet high, each of which forms a 
single window, through which the light is conveyed. The 
countries in Europe which abound most in alabaster are 
Germany, toward Coblentz; the province of Maconnois, 
in the neighbourhood of Cl uni in France; Italy toward 
Rome, where that of l\1ontaiout is particularly remarkable 
not only for its whiteness, but also for the size of its 
blocks, some of which are so large, that statues as big as 
the life may be easily cut out of them. A new manufac
ture of basso relievos, from a singular species of factilious 
alabaster, was some time ago established by l\fr. Letapie, 
at the baths of St. Philip in Tuscany. The stream at 
these baths deposites a peculiar kind of sand, which, when 
collected and condensed in the cavities of any body em~ 
ployed to oppose its current, acquires the nature 1 hard
ness, and colour, of alabaster, and assumes the forms of 
those cavities in which it is lhus lodged. 'l'heI:e are three 
species of alabaster, vis. 

]. ALADAS'rER, THE SNOW WHITE SHINING, or lygdi
num of the ancients. 2. TeE VARIEGATED, yeliow and 
reddish. This species is the common alabaster of the an
cients. 3. THE YELLOWISH, or phengiles of Pliny, is 
found in Greece, Germany, Fra11ce, and Derbyshire in 
England. The alabasters are frequently used by statua
ries for small statues, vases, and column5i. After being 
calcined and mixed with water, they may be cast in any 
moulrl like plaster of Paris. See Gypsuot and MINER
ALOGY. 

ALJE, in anatomy, a term applied to the lobes of the 
liver, the cartilages of the nostril, and sometimes to the 
armpits. 

AL£, in botany, the plural of Ala, is used to si~nify 
those petals of leaves of papilionaceous flowers, placed be
tween those others which are called the vexillmn and ca
rinn, and which form the top and bottom of the flowers. 
Instances of flowers of this structure are seen in those of 
peas and beans, in which the top leaf or petal is the vex
ilJum, the bottom the Carina, and !he side ones the alre. 
Aire is also applied to those extremely slender and mern
branaceous parts of some seeds which appear as wings 
placed on them; and likewise s ignifies 1hose membrana-

~~~~ :~~~~!iroenf~::i;~1i1~~ :~~r;;dt~~";~~~s of some plants, 

ALA!.\'IODE, iu commerce, a thin glossy black silk, 
chiefly used for women's hoods and men's mourning scarfs, 
commonly called mode. 

ALARAF, in the l\Iahomefan theology, the partition 
wall that separat es heaven from hell. 

A LARES, in antiquity, are suppose d by some au1hoi·s 
to have been a kind of militia or soldiers among !he Ro
mans; so called from ala, a wing, because of llieir li rr hl 
ness and swirtncss in the combat. Others make th r~1 a 
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people of Pannonia; but others, with more probability, 
take nlarta for an adjective, or epithet, and apply it lo 
the Roman canlry, because placed in two wings, or alre, of 
the army; for which reason a body of horse was called ala. 

ALASCANI, in church history, a sect of anliluther
an!I, whose di..,tinguishing tenet, besides their den~in.g 
baptism, is said lo have been this, that the words, 'l'lus 1s 
my body, in the institution of the eucbarist, are not to be 
understood of lbe bread, but of the whole action or cele
bration of the supper. 

ALAUDA LARI<, in ornithology, a genus of birds of 
the order of passeres; the characters of which are, that 
the beak is cylindrical, aubulale, and straight, ~ending 
toward the point; the mandibles are of eq~al ~1ze and 
op•ning downward at their base; the tongue is b1fid; and 
the hinder claw is slraigbler and longer than the toe. 

I. A. ar1·en•is, the sky lark, the specific characters of 
lfhich are, that the two outermost quills of its tail are white 
lengthwi11e externally, and the intermediate ones are fer· 
rne;inous on !he inside; the length is about seven inches. 
The males of this species are somewhat browner than the 
femaleij: they ha\-e a black collar, and more white on the 
tail; their size is larger, and their aspect bolder; and 
they «elusively possess the facully of singing. When 
the female is impregnated, she forms her nest between 
two clorls of earth, and lines it with herbs and dry roots, 
being no less nttenth·e to the concealment than to the 
structure of it. It sometimes builds its nest among corn 
and in high grass. Each female lays four or five eggs, 
which are grayish, with hl'own spots; and the period of 
her incubation is about 1.5 days. The young may be 
taken out of the ne~t when they are a fortnight old, and 
1hey are so hardy that they may be easily brought up. 
Some have said that sbe hatches three times in the year; 
Uut this must depend on the tempei·ature of the climate. 
'£he parent is l'ery tender of her young; and though she 
itoes not always cover them with her wings, she directs 
their motion~, supplies their wants, and guards them from 
danger. The common food of the young sky larks is 
lrorms, caterpil1ars, ant's eggs, and even grasshoppers; 
and in maturity, they li\·e chiefly on seeds, herbage, and 
all vegetahl~ substances. Those birds, it is said, that are 
destined for singing, should be caught in October or No
vemher; and the males should, as much as possible, be se
lected: and when they are unlraclable they should be 
pinioned, lest they injure tbemseh'es by their ,-iolence 
agaia•t the roof of the cage. As they cannot cling by 
the toe!, it is needless to place bars across their cage; 
but they should have clean sand al the bottom of the 
cage, that they may welter in ii, and be relieved from the 
'\·crmiu which torment them. 

The lark i• found in all the inhabiled part• of both conti
nents, as far as the Cape of Good Hope; though Villault 
says that it is not founJ on the Gold coast; nor, according 
to A verrocs, in A nda111sia. 

Thi• bird, and the wood lark, are the only birds which 
sing whilst they fly. The higher it soa1·s, the more it 
strains its ''oice, and lowers it till it quile dies away in 
de:scending. \Vhen it ascends beyond our si[bt, its mu
sic is distinctly heard; am] its song, which is full ofs'fells 
and falls, and thus delightful for its variety, commences 
before the earlie•I dawn. 
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I.a a slat~ of f~ee~om, lbe lark begins ii• song early ;~.t~: 
spnog, wh!ch 1s 1te ~Hon of pairing, and cootm 

wa~~l~~;~~t~~~:,~~:·~it[a~t ~~=~~~the ~pecific char-
acters are, that abo,·e it ia greenish brown; its two _out~r· 
most tail quiBs are externally white, and it has a white hoe 
on its eyebrows. This bird is of an elegant slender shape. 
five inches and a half long; its bill is black; the back and 
head of a greenish brown, spotted with black; the throat 
and lower part of the belly are white; the 1.Jrea•t yellow, 
marked with oblong spots of black; the tail i• dus.ky: the 
exterior feather is vaded bv a bar of white, ¥lh1ch runs 
across the encl and takes i1; the whole outmosl web; the 
claw on the hind toe is ,-ery Jong, and the feel yellowish. 
The male bas in general more yellow than the female, on 
the throat, breast, legs, and feel. The tit lark is foua4 
generally in meadows and low marshy grounds ; and, like 
other larks, it makes its nest among the grass, and laya 
five or six eggs, which are roundish, of a dusky red col~ 
our, with many small spots. 'Vhile the female halche1, 
1he male sits on a neighbouring tree, and rises at times, 
singing and clapping his wings. lt feeds chief!J on the 
worms and insects which it finds in new ploughed Janda; 
and ii will li.e for a Jong time on oo other food than small 
seeds. Like the wood lark, it sits on trees; but it is 6u1b
ed al the least r.oise, and shoots with a rapid flight: ii bu 
a very remarkable fine note, singing in all sHuation1; oa 
trees, on the ground, while it is sporting in the air, and par
ticularly in its descent. 

3. A. arborea, the wood lark of Engli!1b writers, is spe
cifically characterized by a white annular belt, encircli11 
its head. This bird is smaller than the sky lark, and ofa 
shorter thicker form; the colours of the plumage are pal
er; the first feather of the wing is shorter than the sec
ond; the hind claw is ,:ery long and '<Omewhat bent; it 
perches on trees; it haunts the uncultinted tracts near 
~opses, without penetrating the woods, whence its name J 
1ls son!\ r~sembles more the warble of the nightingale, or 
!he whisth~g of the black bird, than that of the sky lark; 
its note bem~ le~s sonorous and less uried, though not Je11 
s~eel; and it is. he~rd not only .in the day but in the 
mght,. bot.h whe~ 1t flies and when 11 sits on a bough. 

This ?1rd ~mids on the ground, and forms its nest on 
l~e oul~1de with m?ss, and on the inside with dried benta, 
hned with a few hairs, and conceals ii wilh a lu•f· and the 
situation it selects is ground where the grass i'J ~a~k, or be· 
come brown. ~t lays four or five eggs, which are dusky 
and blotched with deep brown; its fecundity is inferior to 

~~::~~~~~I~;,~:~~~~ a~~ ~~1~1~ma~:':o~'.~i 1:~~ ~00J~ci:I ;~! 
m1~dle ?f March, and therefore they pair in February, at 

br~~S; t1::; 1:~~,n~~eh~~o~~~:~~r~a~~;:i ~~! h~i~i~l~t r;:;;;: 
t~e month of ~1?Y: Thi.• is a ,·ery lender and delicate 
bird ; so that it 1s 1.mposs1ble to rear the yonnu taken out 
of lhe ~est ; but t~11s 1s lhe case only in Englan~I and such 
cold climates, for m llaly they are rcmo,.ed fro th t 
and reare~ at first. like the nightingale, and afl~rwaer~~:J 
upon ~arnc and n11Ilet. . The wood lark feeds 011 beetles, 
caterp1llars, anrl seeds : 1t:s .tongue is forked; its stomach 
~uscu!ar and fleshy; and 1t has no craw, but a moderate 
d1lalallon of the lower par I of lhe a:sophag;us; and its creca 
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are very small. It lives 1eo or 1welve years. The males 
are distinguished from the females by their large1· size; the 
crown of the head is also of a darker colour, and the hind 
nail longer; ifs breast is more spotted, and its great wing 
quills edged with olil e, which in the female is gray. The 
wood lark mounts high, warbling ifs notes, and hovering 
in the air; it flies in flocks during the winter colds; it is 
found in Sweden and ltaly, and is probably dispersed 
through the intervening countries, aud consequently over 
the greatest part of Europe. Jt is also found in Siberia, 
as far as Karntschatka, and in the island ot Madeira. 

4. A. campestris, the J.ueadow lark, is rather larger than 
the tit lark, being six inches and a half in length. Its 
specific characters are, that its tail quills are brown; the 
lower half, except two intermediate quills, white;. the 
throat and b1·east yellow. According to Willugbby, the 
meadow lark differs from the other larks by the bJackness 
of its bill and feel ; he adds, that its bill is slender, straight, 
and pointed, and the comers of its mouth eJged wit~ yel
low; tha1 it has not, like the wood lark, the first quills of 
the wings shorter than the succeeding; and that in the 
male the wings are rather darker lhan ia tl1e female. 
Though the males are hardly to be distinguished from the 
females by their external appearance, yet if an.other male 
is presented, shut up in a cage, they will instantly attack 
it as an enemy or a rival. This bird has a slenderer body 
than the sky lark, and is distinguished from it by the 
shake of its tail, like that of the wagtail and tit lark. It 
inhabits heaths and uncnJti,·ated tracts, and frequently the 
oat stubble, after the corn is reaped, where birds of this 
species gather loget~er in numerous docks. In spring, 
the male perches to discover or woo his mate, and some
times he mounts ioto the air, singing with all his might, 
and then descends quickly to pair on the ground. ·when 
a person approaches the nest, lhe female belrays her fears 
by her cries; whereas, other lat·ks are silent and unmoved, 
when danger is apprehended. They make theil' nest 
close to the ground, sometimes in furze bushes, and form 
it of moss, lined with straw and horse hair. 

5. A. trivialis, is distinguished by brown 1ail quills, 1he 
outermost half white, the second white at its wedgelike 
tip, with a double whitish line on the wings. The Ger
man epithet piep, and the English pippit, formed from the 
Larin pipio, which signifies to utter a feeble cry like 
chickens, alludes to the sibilous notes of this bird. Its 
cry, especially in winier, is like that of the grasshopper, 
but stronger and sluiller, and it utters this, both when 
perched on the tallest branches among the bushes, and 
when it is on the wing. Jls tones are sofl, harmonious, 
and clear. This little bird builds its nest in solitary 
spots, concealed undel· a turf, and its young are frequent .. 
ly a prey to the adders. It lays five eggs, of a light 
gnss green colour, thinly sprinkled with deeper coloured 
specks. The grasshoppel' larks appear in England about 
the middle of Septembel', and great numbel's of them are 
cnughl in the envilons of London. 

6. A. cristata, is distinguished by black tail quills, the 
two outermost white at their exterior edge, its head crest
e<l, aud its feel black. Its length is about six inches and 
1hree quarters. It li\P.S in the meadows and fields, ontbe 
~ides of ditches, and the backs of furrows: it is often seen 
nl lhe margin of water, and on the high roads, rarely in 
1he skirts of woods, perched on a 1ree, and somcliOlt:f! ou 

ALB 

the tops of houses, and of abbeys, &c. This lark, 1hough 
not so common as 1he sky lark, is found in most parts of 
Europe, in Italy, France, Germany, Poland, Denmark, 
Russia, Scotland, and does not change i1s abode in winter. 
The song of the males is loud, and y et mellow and pleas
ant; and their warbling is usually accompanied with a 
quivering of the wings. 

The crested lark is 1he only one that may be instruct
ed; in a month it learns many airs perfectly, whjch it re
peat~ without confusion, and retains nothing of its nati\'8 
warble; and in these particulars it is superior to the ca· 
nary. 

The other species are, the alauda rufa, capensis, calan
dra, alpestris, magna, minor, italica, Judoviciar:Ja, rubra, 
mosellana, malabarica, giogica, tartarica, mutabilis, nemo
rosa, undata, senegalensis, testacea, lusitana, african:i, 
ciuerea, Novre Zeelandia::, mongolica, sibirica, flava, ob
scura, most of 1hem foreign birds. In all, 33 species. 

ALBARIUM opus, in the ancient building, the in
cmstation or covering of the roofs of honses with white 
plaster, made of mere lime. This is otherwise called 
opus album. It ditihs from teclorfom, which is a com
mon name given to all roofing or ceiling, including enn 
that formed of lime and sand, or lime and marble; where
as albarium was restrained to that made of Jime alone. 

ALBATROSSE. See D10MEDEA. 

ALBE, a small piece of money, current in Germany, 
wol'I h only a French sol and seHn deniers. 

ALBERNUO, a kind of camblet, brought from the 
Levant by the way of ll'larseilles. _ 

ALBERTUS, a gold coin, worth about 14 French li
vres: it was coined during the administration of Albertus, 
archduke of Austria. 

ALBIGENSES, in church history, a party of reform• 
ers about '.roulouse and the Albigeois in Languedoc, '}'ho 
sprung up in the twelfth century, and dislinguished them .. · 
selves by their opposition to the discipline and ceremo
nies of the church of Rome. This sect had their name, 
it is supposed, either because there were great numbers 
of them in the diocese of Albi, or because they were 
condemned by a council held in that city. In fact it does 
not appear that they were known by this name before the 
holding of !bat council. 'l'he albigenses were also called 
albiani, albigese"i, albii, and albanenses, though some 
distinguish these last frorn them. The albigenses, by the 
truth of 1heir doctrines, and their vigour and energy in 
propagating them, became so formidable, that the papists 
agree.cl upon a holy league or crusade against the m. Tht v 
wet·e at first snpported by Raimond, count of Toulous~. 
Pope Innocent IJJ. desirous to put a stop to their progress, 
sent a legate into their countl'y, which failin g, he stirred 
up Philip Augustus, king of France, and the othe r princes 
and great men of the kiugcJom, to make war upon them. 
Upon this, the count of 'foulou•e, who had support
ed lhem, made his submission to the pope, and went m·er 
to the Catholics; but soon after, findin g J,imself plun
dered by the crusadeL·s, he declared war against them, and 
was joined by the king of Arragon. Hi• army was de· 
foaled at the siej!;e of l\1uret, where he liimse lfwas killed, 
and the defeat followed by the surrende r of' the city of 
'l'bulouse, and the conquest of the great es t part of Lan
gueUoc and Provence. His son R aimond succeeded him ; 
who agreed with 1hc king nod the pope to est ablish tho 
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inrp1i'llilion in hi3 estalcs, and to extirpate the Albigenses. 
In an a»embly helJ al Milan, the a~chbi,hop of Toulouse 
Jrew up arlicJes; ai;reeable to which the count made a 
most ample declaration against th~m, _which he pu~lishe<l 
al Toulou-;c in 1253. From this time the Albtgenses 
d*·indled by liltle and lillle, till the times of the reforma-

:;~~; a~~e~e~~~!e 0!otnhf:~m3a5b~e~: 1t~! ~!~~~i;~t~f t~eu~;~~ 
ns am] the discipline of Geneva. . . 

ALBIOENSES is aliso a name somelames given to the fol
lowers of Peter Vaud, or '\Valdo; and hence synony· 
mous with \Valdenses, or poor men of Lyons. Jn this 
Bense the word is applied by Camerarius, Thuanus, and 
several other writers. The reason seems to be, that the 
two parties agreed in their opposition to the papal in nova· 
tions an<l encroachments, though in many other respects 
different. The bishop of Meaux labours hard to support 
a distinction between the two sects, alleging, that the Al-

~~:1~seen8se:e,~~r=e~~1~~s sc~~~m~i~~:c~l~~s ~e;:~\~rs~a~e~!~: 
sound as to articles of faith, and only separating from the 
church of Rome on account of forms and discipline. Dr. 
Allix endeavours to set aside the distinction; and shows, 
tLat both of them held the same opinions, and were equal
ly condemned and held for heretics ; and this not for 
points of faith, but for declaiming against the papal tyran
ny and idolatry, and holding the pope to be the antichrist; 
which last, according to the bishop of Meaux, constitutes 
little less than Manicheism. 1n this sense the Lollards 
and \Vicklillites in England were not only Albigenses but 
Manichee•. 

ALBINOS, the name by which the Portuguese call the 
'"bite moors, who are looked upon by the negt'oes as mon
sters. They at a distance might be taken for Europeaus; 
but, upon a near inspection, their w bite colour appears 

~:;~:~sof faC:ss~:: tiepc~:,di;:~~ af~r1~::i~~ ac~:~;t!~"~~;~ 
boys, at Chamouni, who have b~en called albinos: u The 
elder, who was at the end of the year 1785 about twenly 
or twenty-one yeara of age, had a dull look, with lips some~ 
what thick, but nothing else in his features to distinguish 
him from other people. The other, who is two years 
younger, is rather a 1nore agreeable figure: he i5 gay and 
sprightly, and seems not to want wit. But their eyes are 
not blue; the iris i~ of a very distinct rose colour: the 
pupil too, when ,·iewed in the light, seems decidedly 
re<l: which seems to demonstrate, that the interior mem
branes are <leprh·ed of the uvea, and of that black mu· 
cous matter that should line them. Their hair, their eye
brows, and eye lashes, the flown upon their skin, were all, 
in their infancy, of the mo.st perfect milk while colour, 
and very fine; bnt their hair is now of a reJdish cast, and 
has grown pretty strong. I am therefore of opinion that 
we may consider these two lads as true albinos: for if 
they have not the thick lips and flat noses of the white 
negroes, it i! because they are albinos of Europe, not of 
Africa. This infirmity affects lhe eyes, the complexion, 
and the colour of the hair; it even diminisbe~ the strength, 
but does not alter the conformation of the features. Be
sides, there are certainly in this malady nrious degrees: 
some may ham less strength, and be less able to endure 
the light: hut these circumstances in those of Charuouni 
... , marked wilh characters sufficiently stiong to entille 
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the!" lo the unhappy advanfage of being class~d ;!~h that 

va~e;;e({J~~,umaa~0~!~e9~ie:h~e;~:~:~:~a~lb::r~;;rs, the 
beast on which 1\lahome-t rode in bis journies to ~eue~. 
The Arab comme~tators gi\.-e many fables conccrnrn~ th11 
extraordinary vehicle: It is represented as of an inter .. 
mediate shape and size between an ass and a mule: A 
place, it seems, was secur~d for it in paradis~ at the mter. 
cession of l\lahomet; which, howe\""er, was in some meas
ure extorted from the prophet by Alborak's refusing lo 
lel him mount him when the angel Gabriel was come to 
conduct him to heaven. 

ALBUCA, a genus of the hexand;ia monogy~ia class 
and order. The essential character 1s, corolla six pelal
Jed, inner ones ditform, stamina three of the s.ix castra!ed 
stigma, surrounded by six: carps. ~her~ are e!ght species, 
rather tender, but may be kept m Winter rn a g::irden 
frame. 

ALBUG!NEA, in anatomy, the outermost coat or leg. 
ument of the eye, otherwise called achwta and conjunc· 
tiva. 

ALBUGO, or LEuco•u, is defined by physicians to 
be a distemper occasioned by a white opaque spot grow· 
ing on the corner of the eye, and obstructing vision. See 
MEDICINE. 

ALBULA, in ichthyology, a genus of fishes of the 
truttaceous kind, having no teeth. 'l,hc principal species 
are, 

1. Albula indica, a small fish resembling a herring, 
caught about the shores of the East Indies, and called by 
the Dutch the wit fish. 

2. Albu1a nobilis, a fruttaceous fish caught in grell 
plenty in lhe lakes of Germany and other places. 

ALeULA, in natural history, mineral waters of an alumi
nous kind; hence endowed with an astl'ingent quality, and 
of use in wounds. 

ALBUMEN. The eggs of fowls contain two •·erJ 
different substances: a yellow oily like matter, called the 

1;t~h;~~m~ ~~1 ~~~;;:.s g~~~r 1:~~c~~ t1 ;~n~:,b~:!~1i;!~~~:: 
chymists have agreed to denominate albumen. The 
white of an egg, howe,·er, is not pure albumen. It con
tains, combi~ed with it, some soda am] some sulphur: but 
as albumen 1s ne\'er found except combined with theM 
bodies, and a~ no met~od is known of separating it without 
at the. same time. altering tbe properties of the albumen, 
chyrn1sts are obliged to examine it while in combination 
with these bodies. 

Albumen dissolves re:u.lily in water, and the solution 

~f~es1,h~/rc0tn:r;~u:!c~iv~~gt:e g~~~~ c,~~~~~ tft '~e!:1~i~~~ 
When albui;nen is he~ted to the temperature of 165•, it 
co~gulates rnto a wlute solid mass; the consistency of 
which, when oth~r thing~ are ~qual, depends, in some 
!"easure, on tbe time dm.·1ng which the heat was applied. 
.I'he coagu.lated !"ass ha• precisely the same weight !bat 
it had ·~bile fluid .. Tins property of coae;nlalin when 
~r:a!e~t~:r ~~~~~~er1sllc of albumen, and distingl~sbes it 

The t~st~ of coagulate~ albumen is quite different from 
tha_t of l1qu1d ~lbumen; Its appearance, too, anll its prop .. 

~~tr::;, a;i~l~e~t;~e~t~;~~e:01i:~ail~~~ no longer ~oluble, as 
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'l'he coagulation of albumen takes place even t~ 
air is completely excluded; and even when air is present, 
there is no absorption of it, nor does albumen in coagulat· 
ing change its volume. Acids have the property of co
agulating albumen, as Scheele ascertained. Alcohol also 
produces, in some measure, the same effect. Heat, then, 
acids and alcohol, are the agents which way be employed 
to coagulate albumen. 

Scheele and Fourcroy have ascribed the coagulation of 
albumen to the addition of a new sublitance. According 
to Scheele, caloric is the substance l\'hich is added. 
Fourcroy, on the contrary, affirms that it is oxygen. 

Albumen then is capable of existing in two states; the 
one before it has been coagulated, and the other after it 
has undergone coagulation. Its properties are very dif
ferent in each. It will be proper, therefore, to consider 
them separately. 

1. Albumen, in ils natural state or uncoagulated, is a 
glary liquid, ha,·ing little taste, and no smell. When 
dried spontaneously, or in a low heat, il becomes a brit1Je, 
transpa1·ent, glassy like substance. whicli, when spread 
thin upou plain surfaces, forms a varnish, and is acconl
iogly employed by bookbinders for that purpose. When 
thus dried, it has a considerable resemblance to guru-ara
bic, to wbicb also its taste is similar. The white of an 
egg loses ahoul four 5ths of its weight in drying, It is still 
soluble in water, and forms the same g lary liquid as before. 

1 Uncoagul:ited albomen soou putrefies unless it is dried; 
in which slate it does nol undergo any change. 

2. When albumen is coagulated either by heat, alcoholJ 
er acids, ii is an opaque substance of a pearl white colour, 
1ough, and of a sweetish mucilaginous taste. It is no 
Jonger soluble in water, and is not nearly so susceptible of 
decomposition as uncoagulated albumen. Mr. Hatchet 
kept it for a month undel' water, and yet it did not become 
putrid. It is to the experiments of this ingenious chym
ist that we are indebted for almost every thing at present 
known relative to coagulaled albumen. By drying it in 
the temperature of 212°, he converted it into a brittle, 
hard, yellow substance, semi-transparent like horn. 

These properlies indicale sufficiently that coagulated 
albumen is a very different substance from uncoagulated 
albumen. During the coagulation ifs component parts 
must arrange themselves differently. 

From the effects of nitric acid on albumen and its prod
ucts, when subjected to deslructh·e distillation, it has 
been concluded that it consists of carbon, hydrogen, azote, 
and oxygen, in unknown proportions. As it yields more 
azolic gas to nitric acid, ii has been considered as contain
ing more of tliat principle than gelatine. It is obvious, 
however, that it does nol differ much from that body, a8 
nifric acid spontaneously coff\.-erts it into gelatine. Albu
men forms the membranous parts of many shells, sponges, 
&c. ll is, in ahort, one oft he most important and general 
a11irnal substances. 

The property which albnmen has of being coagulated 
by heat renders it a very useful substance for clarifying 
fluids. See Thompson's Chymistry. 

A r, oUJ\lEN, vegetable. This subs lance wa~ disCO\'ercd 
by Fourcroy , lrho obsened that lhe clarificalion of lhe 
expressed juices of antiscorbulic plant s was elfected by 
the spontaneous co:Jg ulation of their colouring matter, at 
the temperature of boiling water, on which account he was 
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Jed to examine whether this property did 110! depend on 
the presence of albumen. He obtained the juice of two 
pounds of young cresses, and filtered it while cold through 
blotting paper, and thus separated the grosser parts of the 
colouring fecula; the liquor was still of a bright green, and 
upon being exposed in a broad shallow vessel to the air at 
the temperature of 80° Fahrenheit, in two hours it be· 
came turbid, anti deposited green matter, becoming itseU 
almost colourless; in this state it was exposed to the heat 
of boiling water, and in a few minutes there separated a 
quantity of whitish flocculent matter. Another portion of 
the same liquor exposed to the air, depositecl, at the end 
of two days, a similar coagulum; and the same effect was 
produced on a third portion by the addition of sulphuric 
acid. This substance exhibited all the properties of an 
imal albumen. 

Albumen has since been found in the roots of val'iou3 
vegetables; also in wheat, and the farinaceous seeds; and 
in general in all the green and succulent plants. The acic\ 
pulp of fruits are totally destitute of this substance, but 
they abound with jelly; and it is snpposed that, in all 
these cases, there is a conversion of albumen into jelly, b:
the gradual evolution of the acid, and fixation of oxygen. 

ALBURNUM, the soft white substance found in treeo 
between the liber, or inner bark, and the true wood, and 
which, in process of time, is itself converted into that sub~ 
stance. It is found in the largest quantities in trees 
which are vigorous. In an oak of six inches in diameter 
this substance is nearly equal in bulk to the ~rnod. In a 
trunk of one foot diameter, it is as one lo three and a half ; 
of two and a half feet diameter, as one lo four and a half, 
&c. but these proportions vary according. to the health 
and constitution of the trees. The alburnum is frequent
ly gnawed in pieces by insects, which lodge in this sub ... 
stance, and are nourished froDJ it. 

ALCA, or Aux, in omithology, a genus of the order of 
anseres. The beak of this genus is wilhout teelh, short, 
convex, compressed, and frequently furrowed lra11sl'erse .. 
ly: the inferior mandible is gibbou s near lbe base; the 
feet have generally three toes. There are 12 species of 
the alca, of which lhe most remarkable are, 

1. ALcA ALLE, the little auk, or black and white diver, 
with a smooth conical bill, a white streak on the belly and 
wings, and black feet. The size of this species exceeds 
not that of a blackbird. It is not Hry co01mon in En
gland. It seems to be most plentiful toward lhe north, 
being met with in ·various parts as far as Spilzbergen. It 
is common in Greenland, in company '~ilh the black billed 
species ; feed~ on the same food; and lay s two bluish 
eµ;gs, larger than those of a pigeon. It fli es quick, and 
dins well; and is always dipping it s bill inlo the water, 
while swimming or at rest on the waf e r. Jt grows fat in 
the stormy season, from the waves bringi ng pl enty of 
crabs and small fish wilhin its reach: but from ifs size it 
is less sought after than the otl1ers. In Greeulaad it is 
called the ice bird , be ing the harbinge r of ice. This 
species is sometimes seen of a pme whil e. 

2. A. ARcT1cA, known in England by the name of 
p11fi11. See Plat e N at. Hist. fig. B. 'fhese bi rds are 
found upon several of the roc ky coas ls in E nglanJ, in 
Ireland, North Britain, Icel and, and G reeul nnd. They 
frequ ent Carolina in America during win ie r, and ha \ c 
bee n met with in Sand wich sou nd, where t he uaf iYe !-1 or-
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nament the fore parts and collar of I heir seal skin jacket 
wnn the he J..,. of thcrn. On the coast of Kamuchatka, 
and the K1jrjie j .. laaJ~, the i11haLitaots wear the bilJs of 
the al tu:J af,uut 1lieir necks, and their priest~ put them on 
,.. ilh a proper cere~JOrt)", in .order to procure good fortune. 
TJ1ey arri\e at their breedmg plac~s J1cre about th~ first 
~ 1:ck in May. and endearnur lo dislodge lhe rabbth to 
sa; e the trouble of making holes for themselves. The 
female lays bu1 one egg, and the young are hatched in the 
beo;innin~ of July, and about the middle of August they 
tale their flight. The young that are late batched, be
coine the prey of falcons, &c. Notwithstanding their neg
lect of the young at this time, on every other occasion 
they arc very attentive lo them. They will suffer them
selves lo be taken by the hand, and use every means of 
defence in their po.ver to save them; and if held by the 
wings, will tear their bodies, as if actuated by despair, 
and when released, instead of flying away, will hurry 
again into the burrow to their young. 

3. ALcA c1RRRATA, so called by Dr. Pallas, or tufted 
auk, is somewhat bigger than the common puffin, and the 
colours much the same: the bill is an inch and three 
quarters in length, the same in depth at the base, and 
crosseJ with three furrows: oYer each eye arises a tuft 
of feathers four inches in length, which falls elegantly on 
each side of lhe neck, reaching almost to the back; and 
white as far as they are attached to the head, but after
ward of a fine butr yellow; the legs are of a bright red; 
the claws black. The female is principally distinguished 
by having the bill crossed only with two furrows inslead 
of three. This species inhabits tD.e shores of Kamtacbat· 
ka, the Kurile islands, and those intervening between 
Kamtscbatka and Aruerica. In manners it greally resem· 
bles the puffin; living all day at sea, but at no great dis
tance from the rocks; it comes on shore at night; bur· 
rows a yard deep under ground, and makes a nest with 
fealhers and sea plants; is monogamous, and lodges there 
the whole night with its mate. It lays one white egg in 
tho end of !\Tay or beginning of June, which alone is 
thought fit lo be eaten, the Hesh of the bird itself being 
insipid and bard. It feeds on crabs, shrimps, and shell 
fish, which last it forces from the rocks with its strong 
bill. 

4. ALCA IM PENNIS, the northern penguin, or great a.uk, 
with a compressed bill, furrowe<l on each side, and an 
0\ al spot on each side of the eyes. According lo lllr. 
Martin, this bird breeds on the isle of St. Kilda; appear
ing there the beginning of May, and rel iring the middle of 
June. rt lays one egg, which is six inches long, of a 
white colour; some are i~regularly marked with purplish 
Jines crossing ettch other: if the egg is taken away, it 
will not lay another Iha! season. The leuglh of this bi,.d, 
to the end of its toes, i~ three feet; but its wings are so 
small, as to be USf>less for Bight; the length, from the tip 
-0f the longest <tuill feathers lo the first joint, being only 
four inches aad a quorler. This bird is observed by sea
men never to wander beyond soundings; and according 
to its appearance they direct their measures, being then 
assured that land i• not 'ery remote. It walks ill ; but 
diH§ well, and is taken in the manner used for the razor 
bill aurl puffin. The s\.in between the jaws is blown into 
a bl add••, an1l used for the darts of the Green landers, as 
is al'o that of some other birds. 
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!J, ALc .. •~c .. , or black billed auk, has the bill of ~re 
;::u~a~0t:bs:r1!~s,'~:att~:~a;0~~~iii:e:~!~~~·o:~uc~;oa~I:~ 
but, according to Mr. Latham, it is in the winter s~ason O~· 
Jy, when the common sort has quitted them. The.) are said 
to be met with on the coast of Candia, and other parts of 
the Mediterranean. 

6. ALCA PSJTTACULA, or perroquet auk of Dr. PaUa1, 
is about the size of the lilfle auk. The bill is much com. 
pressed on the sides, in shape convex both above and be-

~0r':'a~~de1e ~s b:~~:r~ r:i~n~::0~1~f~ !~0~n!h~,~~~o~::1b:r: 
hanging down the neck. This species is found at Kam11-
chatka, in lhe isles toward Japan, and on the western 
shores of America. They are sometimes seen in ftocks, 
but seldom far from land, except when dri\'en by storma. 
During night they harbonr in the crevices of rocks. About 
the midtlle of June they lay an egg, almost the size of 1 

hen's, of a dirty white or yellowish colour, spotted widi 
brown, upon the bare rock, or sand, for they make no nelt. 
Like most of the tribe, they are stupid birds, as is e\·in<ft 
by the method of catching them. One of the natives 
places himself under a loose garment of fur, of a partir• 
Jar make, with large open slec,:es, among the rocks at 
evening; when the birds, returning to their lodging placa 
at dusk, run under the skirts, and up the arm holes, far 
shelter during the night, aud thus become an eaoy prey. 
'rheir stupidity likewise appears from their flying aboard 
ships, mistaking them for roosling places. 

7. ALcA TORDA, or the razor bill, with four furrow101 
the bill, and a white line on each side running from the 
bill to lhe eyes. These birds, in company "ilh lLe guil
lemot, appear in our seas the beginning of February, btl 
do not sell le on their breeding places till they begin to 
lay, about the beginning of May. They inhabit tb1 
ledges of the highest rocks that impend over the 1eo, 
where they f~rm a grotesque appearance; silf in; cloH 
together, and m rows one above another. '.I'hey prnper· 
ly lay but on.e egg ~piece, of an extraordinary isize for the 
bulk of lhe bird, berngthree inches long; it is eilher while 
or.of a p~le sea green, irregularly spotted with blark. If 
this egg .. de~lroyed~ bolh the auk anu the guillemot will 
lay another: if that 1s taken, then a third: they make no 
nest, depo~il i ng their egg on the bare rork; anrl thoup 
such ~u~t1tu~es Jay contiguous, by a wonderful instinct 
each d1::;t111gmdhes its own. 'Vhat is abo matter of (real 
amazement, they fix their eg~ on the smooth rock "·ith • 
exact a balance, as to secure it from rollin,,. otf· yfA. 
should ii be removed, and lhen allempled tr> b~ repiacetl 
b_Y the human hand, it is extremely difficult if not imp ... 
s1ble, to find its former equilibrium. Ac~ordin~ to Mr. 
~alham, it is by means of a cement lhat the bird bes 
its e~g. 

A LCA_JC, in ancient poetry, a denomination given to 
se\•eral krn~s of ver.se, fro':1 Alcreus, their inventor. J, 
:rhe. first k1.nd <:ons1sls of fn·e feet, vfa. a spondee, or 

;h~~~~J~,:~n~~~~~~ ~t;::~r:; an<l two <lactylcs; such is 

Eheu ! I fuga I .~es, I Po•lume, I Postume, 
Labnn Cur an 111. I nee pie j tas moram. 

tro2~h~~~ ~~~ond Lind consists of to·o <laclyles and two 
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Afferet, I indom I tmque I morti. 

3. Besides these two, which are called dactylic Alcaics, 
!here is another styled simply Alraic; consisting of an 
epilrite, two choriambus, and a bacchius: !he following 
is of this species. 

Cur timet Ba I vum Tiberim I taogere, cur I olivum? 

ALCAID, ALCAYDE, or ALCALDE, in the polity of 
the Moors, Spaniards, and Portuguese, a magistrate, or 
officer of justice, answering nearly to the office of the 
British justice of peace. The alcaid among the Moors 
is iovested with the supreme jurisdiction, both in civil 
and criminal cases. 

ALCANNA, in commerce, a cosmetic powder prepar
ed from the leaves of the Egyplian privet. It is much 
used by the Turkish women to give a golden colour te 
their nails and hair. There is also an oil extracted from 
the berries of alcanna, and used in medicine as a quiescent. 

ALCANTARA, the knights of, a mililary order of 
Spain, which took its name from the above mentioned 
city. They make a very comi.i<lerable figlll'e in the his· 
tory of the expeditions against the Moors. After the ex
pulsion of the Moors, and the taking of Granada, the 
sovereignty of the order of Alcantara and that of Cala
trava was settled in the crown of Castile by Ferdinand 
and Isabella. In 1540 the knigltts of Alcantara sued for 
leave to marry, wl1ich was granted them. 

ALCA VALA, in lhe Spanish finances, was at first a 
tax of 10 per cent. aftenvard of 14 per cent. but is at 
pl'esent of only 6 per cenl. upon the sale of every sort of 
property, whether moveable or immoveable; and it is re
pealed every lime the property is sold. The levying of 
this tax requires a multitude of revenue officers sufficient 
to guard the transportation of goods, not only fror.n one 
prnvince to another, but from one shop to another. It is 
lo the alcavala, accordingly, that Ultaritz imputes the 
ruin of the manufactures of Spain. 

ALCEA, the HOLLYHOCK: a genus of the polyan
t.lria order, belonging to the monodelphia class of planls; 
and in the natural method ranking under the 37th order, 
columniferre-. '1.,he characters are: the calyx is a double 
perianthium, monophyllous and persistent; the exterior 
one six clef!, the interior half five cleft: the corolla con
sists of five petals, coalesced at the base, heart shaped in-
1•ersely, and expanding: the stamina consist of numerous 
filaments, coalesced below into a 6.\'e cornered cylinder, 
loose above, and inserted into the corolla; the anlhe1·re 
are kidney shaped: the pislillum has a roundish germen; 
a short cyiindric slylus ; and uumerons bl'istly stigmata 
the length of lhe stylus: !he pel'icarpiuru consisls of many 
arilli, jointed into a verlicillum about a columnar depress
ed receptacle; the seeds are solitary, reniform, and de
pressed. 'rhere are three species, the aicea ficifolia, 
rose a, and africana. 

ALCEDO, or KINGFISHER, in oroilhology, a genus 
or the order of picm. The alcedo has a long, slraight, 
thirk, triangular bill; with a fleshy, plain, short, flat 
tongue. Of Ibis genus there are many species, with one 
or olher of which almost every part of the world is fur
nished. l\Iost of them frequenl ri\•ers, and live on fish, 
the singularity of cntcbing which is admirable: some
Hmes ho,•eri11g over the water, where a shoal of small 
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fishes is seen playing near the surface; at oth~r times 
wailiag with attention, on some low branch h?ug~ng over 
the water, for the approach of a single fish wh1c~ IS s? un
lucky as to swim that way; in either case dropprng hke a 
stone, or ntber darting with rapidity on its prey; when, 
seizing it crosswi:se in its bill, it retires to a resting place 
1o feast on it; which it does piecemeal, bones and a11, 
without reserve, afterward bringing up the indigestible 
parts in pellets, like birds or prey. The wings of most of 
the genus are very short; yet the birds fly rapidly and 
with great strength. It may be remarked, that through
out thi::J genus, blue, in different shades, is the most pre
dominant colour. There are above 30 species of tbis ge
nus, of which the following are the most remarkable, vis. 
See Plate Nat. Hist. fig. 9 and JO. 

1. A1,cEno GALBULA, or green jacamar, is about .tLe 
size of a lark. The bill is black, of a square form, a little 
incurvated and sharp at the point; the plumage, in gener
al, in the upper part of the body, is of a most brilliant 
green, glossed with copper and gold in different lights. 
rn1is species is found both in Guiana and Brazil, in the 
moist woods, which it prefers to the more dry spots, for 
the sake of insects, on which it feeds. Though these 
birds are solitary, yet they are far from scarce, as many 
may be met with. They are said to have a short and 
agreeable note. 

2. ALcEno rsPrnA, or common kingfisher, is not much 
larger than a swallow; its shape is clumsy; the bill dis· 
proportionably loug, it is two inches from the base to the 
tip, the upper chap black, and the lower yellow. But 
the colours of this bird atone for its inelegant form: the 
crown of the head and the coverts of the wings are of a 
deep blackish green, spotted with bright azure; the back 
and tail are of the most resplendent azure; the whole un
der side of the body is orange coloured; a broad mark of 
the same passes from the bill beyond the eyes. l!'rom the 
diminutive size, the slender short legs, and the beauliful 
colours of this bird, no person would be led to suppose it 
one of the most rapacious little animals that skims the 
deep. M. D' Aubenton bas kept these birds for several 
months, by means of small fish put into basins of water, on 
which they have fed; for on experiment they have refus
ed all other kinds of nourishment. 

3. ALcEoo PARADISEA, or paradise jacamar, is of the 
same size with the former, and bas a similar bill; the 
throat, fore part of the neck, and under wing coverts, are 
white; the rest of the plumage is of a deep dull green, in 
some lights appearing almost black, in others with a slight 
gloss of violet and copper bronze. It inhabits Surinam ; 
and like the gal bu la it feeds on ill sects; and sometimes 
frequents open places. It Bies further at a lime, and 
perches on the tops of trees: it is frequenlly found with 
a companion, not being quite so solitary a bird as the 
other. 

4. ALcEno nuo1s, or Egyptian kingfis11er, is the size 
of !he Royston crow. The bill is blackish, more !ban 
half an inch broad at the base, and two iuches in length; 
the head, sLoulders, and back, are brown, marked with 
oblong ferruginous spots; the throat is of a ferwginoui 
white; lhe belly and thighs are whitish, marked wilh 
longiludiual broadish cinereous spols; the upper !ail co1 -
erts quite white; the quills spotted wilh while on the in
ner webs, chiefly at the tips; the tail is ash coloured; 
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::~a~i~: ~~~~~ a1;;1:':t~~t ac~i:!~ ~~fJ. ~~cs~~~~o~! 
and date trees; and feeds on frogs, insects, and small 
f1'b, which last it meets with in tbe field• when they are 
overHowed. 

;,. At.c.EDO TAPARA&A of Buffon is about the size of a 
.rarling: the hind part of the neck, the back, and scap~· 
Jars, are of an elegant blue; the rump, and upper tail 
co•·erlo bright beryl blue; lhe under parts of the body 
are while; the wing coverts blue; and the legs red. fo. 
habits Cayenne and Guiana. 

6. ALCE DO TORQ.DATA, or cinereous kingfisher, is about 
the sizeofa magpie. The bill is three inches and a half long, 
and brown; the head is crested; the upper parts of the 
bead and body are bluish ash; the under parts chesnuf; 
the throat is whi!i•h, descending down the neck, and pass· 
iog behind like a collar, ending toward the back in a point; 
the under tail C0\1erts are of a pale fulvous, trans\rersely 
striated wilh black ; lesser wing coverts varied with blu· 
i•h, ash, black, and yellowish. It inhabits l\lartinico and 
Mexico. 

ALCHEi'IIILLA, or L.<otES M&1<TLE, a genus of the 
mo1~ogynia order, and tetandria class of plant; and in the 
natural melhod ranking under the 35th order, Senticosre. 
The essential character is calys. 8 cleft, corolla none, seed 
one. There are 4 species, the principal are: 

1. ALCHEMILLA ALPINA, or cinque foil ladies mantle. 
It is a native o[ the mountainous parts of Europe. 
Goats and cows eat it; horses, sheep, and swine, refuse it. 

2. ALCJTE:'!IlLLA J\IINOR, or least ladies mantle. ll grows 
naturally in Sweden, Lapland, and other cold countries. 

3. ALCBEMILLA VCJLOARIS, or common ladies manlle, 
with lea>•es plaited like a fan, and yellowish green blos· 
soms. It grows naturally in pasture lands in this as in 
most other countries in Europe. The leaves disco,·er to 
the tasle a moderate astringency ; and were formerly 
much esteemed in some female weaknesses, and in fluxes 
of lhe body. They are now rarely made use of, though 
both lhe lea1·es and roots might possibly be of service in 
case~ where mild astringents are required. 

ALCHORNIA, a genus of the dioecia monodelphia 
class and order. The essential character is, male, calyx 
three, 6\e leaved; corolla none: female, calyx fh·e tooth
ed, corolla none, slyli two parted, capsule berried, de
corous. There is one species of which little seems to be 
kno1vn in lhi~ country. 

ALCHYMY, from al, the, Arab. and X•I""'• cbymistry, 
that obsolele branch of chymi•try which had for its prin
cipal objects the transmutation of metals into gold; the 
panacea, or universal remedy; an alb.best, or uoi\'ersal 
menstruum ; an universal ferment ; and many other 
thin~s equally ridiculous. 

ALC.OHOL, or AL KOOL, in chymistry, is used for any 
bi!(bly reclified spirit. Alcohol is exlremely light and 
inflammable, is a strong antiseptic, and therefore employ
ed to presene animal substances. See Can11sTRY. 

A LronoL, ardent spirit. The term alcohol is applied 
by modern chymists lo the purely spirituous part of all 
liquors that ha\'e undergone lhe vinous fermentation. It 
is certain, that the method of procuring ardent spirits by 
distillation was knon·n in the dark ages; and it is more than 
probable that it was practised in the north of Europe 
"nnch eO'rlier. 
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Ardent apirita, 1uch aa brandy, for inafan~e, ru0~ a~d whisky, consist a11!1ost eulirely of three 111gre ie~ ~' 
water, alcohol, or spirit of wine, to which rh~Y 0 'Yt ~ eir 
strength, and a small quantity of a pecuhar 0

1 
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which they derive their fla\ our. . 
\Vhen these spirituous liquors are distilled _ma W~ler 

bath, lhe first porlion that comes on~r iD a 611e light lra~s
parent liquid, known in commerce by the narue ?f r~cltfi
ed spirits, and commonly sol~ uoder the denomtnattOD of 
alcohol or spirit of wine. Jt 1s ?ot, however~ aa strong II 
possible, still containing a considerable portion of. •ater. 
This waler may be separated, and the alcohol obtamed 11 

pure as possible, by the following prncen: Satu~ate tlle 
spirit with a quantity of carbonate of potash, which 1111 
just immediately before been exposed for about .hal~ aa 
hour in a crucible to a red heat, in order to deprive ti of 
moisture. Carbonate of potash in thi• sta!e has ~ afrong 
attraction for water; it accordingly combines Wllh the 
water of the spirit; and lhe solution of carbonate of potallt 
thus formed sinks to the bottom of the ''eHel, and the al
cohol, which is !igbter, swims o\'er it, and may easily be 
decanted otf; or, what is perhaps better, the aolution of 
pot"8h may be drawn off from below it by means of a stop 
cock placed at lhe bottom of the ,·essel. The. alcohol, 
thu• obtained, contains a little pure potash d1&solvetl, 
which may be separated by distilling it in a waler botb 
wilh a very small heat. The alcohol passes onr, aM 
leO\-e• lhe potash behind. It is proper not to distill to 
dryness. · 

Alcohol is a transparent liquor, colourless like water, 
of a pleasant smell, and a strong, penetrating, agreeable 
taste. When ECwallowed it produces intoxication. 

It i1:1 exceedingly ftnid, and has never been frozen, 
though it has been exposed lo a cold so great that the 
thermometer stood at -6S". 

lls specific gravily, when pure, is only 0.800; but it i1 
seldom obtained so low. The specific gr"'·ity of alcohol, 
as highly reclified as possible, is 0.820; that of the alco
hol of commerce is seldom less than 0.8371. It is alm°'t 
unnecessary to remark, lhat the diminution of specific 
gra•·ity is always proportional lo the purity of the alcoltol. 

Alcohol is exceedingly volatile, boiling at the tempen-
1ure of 176°; in which beat it assumes the form of an elas
tic fluid, capable of resistin2; the pressure of the atmo
sphere, but whirh condenses azain into alcohol when that 

~:~rb~~:t;~: ~:~~d~·~=~~mel:a: ·::c~hua~ !ta~~!lsna~t5::; ~= 
pressure of the atmosphere, alcohol would always e:si1tin 
th~ form o.f an ela~lic fluid, .as transparent and in\iisible 81 

~:tmo~0~r::r·it ~u:~s e:1~e::•;;l~i1~0:~}~! i~Jae~e an:i~!~~ 
leaving any re~icluum. Boerhaave observed, that when 
the vapour which escapes during this combustion is col· 
lected in proper vessels, ii i• fonnd to consist of nothing 
but waler. Junker had. made the same remark; and Dr. 
~lack suspected, from h1~ own observations, that the ~oan· 
Illy of .water oblamed, if properly collecled, exceeded 
lbe we1~ht of the alcoh~I- consumed. This obsernlioo 
was confirme~ by Lavo1s1er ;. who found that the waler 
produced durmg the combustion of alcohol exceeded the 
alco~ol consu~e~ by about one·•O\·entl1 part. 

Different opinions were enterlained bv f"bymists b ut 
the nature of alcohol; but Lnoisier was the first wl~o ~•t· 
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tempted to analyze it. From his experiments it follows, 
that 76.7083 grains of alcohol, consumed during the com· 
bustiun, were composed of 

2~.840 carbon 
6.030 hydrogen 

47 .830 water 

76.7 
Such were the com1equences which Mr. J.Javoisiel,' d.rew 

from his analysis. He acknowledged, however, that 
there were two sources of uncertainty, which rendered 
his conclusions not altogether to be depended upon. The 
first was, tltat he had no method of determining the quan
tity of •lcohol consumed, except by the difference of 
weight in the larqp before a(ld after combustion; and that 
therefore a quanfity migl;t have evaporated withou\ com
bu~tion, which, howev~r, would he taken into the s.um. of 
the alcohol consumed. But this error could n1>t have 
been great; for if a considerable quantity of alcohol had 
ex.isled in tbe state of vapour in the vessel, an explosion 
would c~rtainly have taken place. The other source of 
~rror was, that the q1tantity oi water was not kna.wn by 
actual weight, but by calculati.on. 

That alcohol contains oxyget1, has heeu proved by a 
T"ery inge11ious set of experiments performed by l.Uess'rs 
fourcroy and Vauq11elin. When eq11al parts of it and 
sulphuric acid are mixed log.ether, the sulphuric acid suf
fers nQ change; ll!lt the alcohol is decrunpos.ed, being 

ft3i~tl{\';:e0n~e;~:~ t~~~l;:~:l ;~~1S~!~Yh~~t; be:::r~on;':~~: 
ed into water unles~ it had c:o_ntained oxygen. 

'"Then alcohol, in the state of ,·apour, is made to pass 
through a red hot porcelain tube, it is decomposed com
pletely. Carbureted hydrogeo gas and carbonic acid gas 
are disengaged; water pas.ses into the receiver, and on ib 
inner surface are deposited a number of small brilliant 
crystals, which Vauquelin ascertained to be a concrete 
l 101atile oil. r.rhe inside of the volatile tube is coated with 
ch.,coal in the state of a fine black. This experiment 
was first made by Prieslley; hut it \Oas afterward repeat
ed with more care, and the nature of the products ascer
tained by the Dntch chymists. 

Alcohol bas a sh'ong affinity for water, and is miscible 
with it in every proportion. The specific gravily varies 
according to the proporti9n of the two liquids combined; 
but, as happens in almost all combinations, the specific 
gravily is always grealer than the mean of the two liquids; 
consequently there is a mutual penetration: and as this 
penetra1ion or condensation varies also with the propor
tions, it is el•ident that the specific gravity of different 
mix lures of alcohol and waler can only be ascertained by 
experiment. As the spirituous liquors of commerce are 
merely mixtures of alcohol and water in different propor
tions, it.nd as their strength can only be ascertained with 
precision by means of their specific gravity, it becomei;; a 
poiul of nry great importauce to determine wilh precision 
the proportion of alcohol contained in a spirit of a gil'en 
specific gravity: and as the specific gravity varies wilh 
lhe temperature, it it1 necessary to make an alJol\'ance fo.r 
thal likewise. 

The importance of this object, both for the purposes of 
revenue ancl commerce, induced the British go"·ernment 
lo employ sir Charles Blagden to institule ~ Yerr miuule 
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and accurate series of experiments. An ace.aunt of these 
was published by Blagden in the Phllosophical Transac· 
lions for 1790; and a aet of tables, exhibiling the result 
of them, was drawn up by Mr. Gilpin, wbo had performed 
tlie experiments, and published it> the Ph>losepbical Tra11s
actions for I 794. 

The following little table constructed from Dr. Thom· 
son's experiments will enable 1he reader to ascertain the 
proportion of real alcohol and water in mixtures. Sup~ 
pose alcohol at 0.80.0 to be pU<e; then alcohol of 0.813 is 
composed of JOO alcohol+ 2 water. 
0.8J8 • • • • • . • • • • • JOO+ 4 
0.825 • • • • . . • • • • • JOO+ 7.53 or 

93+ 7. 
Alcohol has no aclion upon sulphur while solid; but 

l't'hen these two bodies are brought together both in the 
stale of v~pour, they combine and form a reddish sulphu
ret, 1Vhich exhales the odour of sulphurated hydrogen gas. 
This compou_nd conl•ins about 60 parts of alcohol and one 
part of sulphur. The sulphur is precipitated by water. 
Alcohol dissolves also a little phosphorus when assisted 
by hea~. 'l'l\is phosphorized alcohol exhales U1e odou 1· 
of phosphurated hydrogen gas. When a little of it is 
dropped into a glass of water, a flame instantly makes- its 
appearance, and waves beautifully on the surface of the 
water. This phenomeno11, which is occasioned by the 
emission of a little phosphuraled hydrogen gas, can only 
be observed when the experiB1ent is performed in a dark 
room. 

Alcohol has no action upon charcoal, hydtogen gas, 
azotic gas, the metals, nor upon any of the metallic oxides. 

Alcohol dissolves the fixed alkalies ve•y readily, and 
forms with them a reddish coloured acrid ·solution. It is 
from this solulion only that these alkalies can be obtained 
in a state of purity. When heat is applied to it, the al
cohol is partly decomposed; but Ifie nature of the prod
ucts has not been accurately ascertained. Ammonia 
also combinet11 with alcohol wiH1 the assistance of heat: 
but at a temperature somewhat below the boiling poinl of 
alcohol, the ammonia flies off in the state of gas, carrying 
with it, however, a little alcohol in solution. 

None of the earths are acted upon by alcohol. It ab
sorbs about its own weight of nitrous gas, which cannot af~ 
terward be expelled by heat. 

Sulphuric acid, nitric acid, and oxymuriatic acid, de
compose alcohol; but all the other acids are soluble in it, 
except the metallic acids, phosphoric acid, and perhaps 
also prussic acid. 

Alcohol is capable of dissolving a great many saline 
bodies. A consiclerable number of theae, wilh the quan· 
tities soluble, is exhibited in the following tables: 

J. Substances dissolved in large quantities. 

Tem-1 240 ports of 
Names of the substances. pcra- alcohol dia-

ture. so he -----------------
Oxysulphate of iron .....• 
Nitrate of cobalt • • . • • • • • 54.5 

copper . • . . . . • . . 54.5 
alumina • . • . • . • • 54.5 
lime ...•..•... 
magnesia • • . . . • • J 80.5 

240 parls 
240 
240 
300 
69~ 
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I 
Tem 1240 parts of 
pera-- alcohol, dis-

N ames of the •ubstances. tur•. _ _:::__ 

JHuriatofzinc · · · • · · · · · · 
alumina .... · · . · 
magnesia ...•.. •· 

54.5 
54.5 

180.5 
180.5 
180.5 
113 

240 parts 
240 

1313 
iron ..... • • · • • 
copper .•• • • • • • • 

240 
240 

Acetat oflead • • . . • · • • · • 

Nit rat of ~~~~d~~o'.np~s;d· • • . 
iron decomposed 
bismuth decomposed 

2. Substances dissolved i11 small quantities. 

Names of the substances. 

1

240 parts of alco· 
hol, at the boil
ing tempera
ture, dissolve 

llfuriat of lime ..• 
Nitrat of ammonia . . 
Oxymuriat of mercury . 
Succinic acid . . . . 
Acetat of soda . 
Nitrat ofsilrnr . 
Refined sugar • . 
Boracic acid . • 
Nitrat of soda .. 
Acetat of copper . 
lUuriat of ammonia . 
Arseniat of potash • 
Superoxalat of potash 
Nitrat of potash • . 
l'\luriat of potash • • 
Arseniat of soda . . . 
'White oxide of arsenic • 
Tart rat of potash • • . 
Nitrat of lead . . . · 
Carbonat of ammonia . 

240 parts 
214 
212 
177 
112 
100 

59 
48 
23 
18 
17 

9 
7 
5 
5 
4 
3 
1 

3. Substances insoluble in alcohol. 

Sugar of milk 
Borax 
Tartar 
Alum 
Sulphat of ammonia 

lime 
barytes 
iron 
copper 
silver 
mercury 
zinc 

Sulphat of potash 
soda 
magnesia 

Sulphite of soda 
•rartrite of soda and pot

ash 
Nitrat of mercury 
l\Iuriat of lead 

sil\'er 
Common salt 
Carbonat of potash 

soda 

These experiments were made chiefty by l'\Iacquer and 
Wenzel. 'rhe alcohol employed by l'\1acquer was of the 
specific gravit1 0.840. 1Venzel does not give the densi-
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ty of his alcohol; but~· he compares it witb5 tt:.~~g~~~'~; 
{~;r;oJ:~~~: :~p!a~~e ~~;::dl{ uo:o~:et~:m~r~1g~~s~sfm~~~ 
alcohol ~mployed, the ex.periments of lhese ~a;e confined 
be considered as defec~ive, beca~se tb;rbis defect is ia 

~~~~:~~;l~e~o b;n:h!~~:;~~1;~~ ~ .. ~~t;,~Jua~le table of Mr. 
Kirwan's, constructed from bis own expenrnents. 

Solubility of salts in 1Je~i.'ttt~!~ of alcohol of differrat 

Alcohol of 
Salts. 0.900 10~~ 

-------------- ----
Sulphat of soda o. j o. . __ o._ ~- _o_. _ 

Sulphat of mag-. I 
0 0 nesia 1. 1. O. • · 

Nitrat of potash-~- 1. -i:=. O. O. 

Nilrat of soda ~o.5· r 6. I 0.38 0. 

Muriatofpotash ~-~,:=:0.38_ O. = 
~-:-;:u-Ta.o7 ---~---
Muriatofam

monia 6.5 4.75 1.5 
-----1·--·-·-- -------
l\1uriat of mag· 

nesia, dried 
al 120° 21.25 23.7 5 36.25 50. 

-----1----1-------------
Muriat of bary

tes 
Ditto crystal

lized 
-----

1. 

1.56 

Acetat of hme 2.4 

0.29 0.185 0.09 

0.43 0.32 0.06 

4.12 4.75 4.88 

When alcohol, containing certain saJine bodies in BOlo
tion, is set on fire, its flame is often tinged of different 
colours according to the body. Thus nitrat of struntian 
tinges it purple; boracic acid anJ cupreous salfs tinge it 
green; muriat of lime giHs it a red colour; nitre and oJ· 
ymuriat of mercury a yellow colour. 

The affinities of alcohol are but imperfectly kno••· 
Tho~e stated by Bergmann are water, ether, volatile oil, 
alkalme sulpburets. 

de~L~~~~L :o~~: "i~·~h!0~~s;:~k:0~:e;:r." 1b~.1·st::; 
in his Travels, speakin~ of th~ women in Barbary, says, 
that none ~f these ladie~ think themselves completely 
dressed until they have tinged their hair and edges of 
their eyelids with al-ka-hol, the powder of lead ore. 
From this impalpable powder the name was transferred to 
other su~llile.powders, .and afterward fo spirit of wine eJ.· 
alted to 11• highest purity aod perfection. 

ALCOR, in astronomy, a small star adjoining to the large 
?ri~ht o~e in th~ middle oft he tail ofursa major. The word 
"Arabic. It IS a pronrb among the Arabians, applied 
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to one who pretends 1o see small things, but overlooks 
much greater: Thou canst see Alcor, and yet not see the 
full moon. 

ALCYONIUM, in zoology, a genus of zoophytes, the 
characters of which are, that the animal grows in the form 
of a plant: the stem or root is fixe<l, fleshy, gelatinous, 
spongy, or coriaceous, with a cellular epidermis, penetrat
ed with stellated pores, and shooting out tentaculated ovi
parous hydrre. There are 28 species, as A. arboreum, 
with woody stem, obtuse branches, and pores in the form 
of pimples, found in Nonuy, in the white and Indian seas, 
sometimes of the human height. A. digilatum, stemless, 
oblong, coriaceous, and rugose,calledalso dead man's hand, 
&c. See Plate Nat. Hist. fig. 1 t. 

ALDEBARAN, in astronomy, a sta1· of the first magni
tu<le, called in English the Bull's eye, being the eye of 
the constcllalion Taurus. Long. 6° 32' 9" of Gemini. Lat. 
5° 29' 40" s. 

ALDER, in botany. See BETULA· 
AIJDERMAN, among our Saxon ancestors, was a de .. 

gree of nobility answering to earl or count at present. It 
ranked inferior to atheling, but superior to thane. Alder· 
man was also used, in the time of king Edgar, for a jus· 
tice or judge. In modern British policy, it implies a mag· 
istrate subordinate to the mayor of a city or town corpo· 
rate. The number of these magistrates is not limited, 
but is greater or less according to the magnitude of the 
place. Ju London they are twenty.six: each having one 
of the ware.ls of the city committed to his care. This of
fice is for life. When one dies or resigns, a wardmote is 
called within three clays, who elect another, and return 
him to the court of aldermen, who are obliged to admit 
him to supply the vacancy. All the aldermen are jus
tices of the peace by a charter of 15 Geo. II. 'l'he al
dermen of London, &c. are exempted from sen•ing inferior 
offices; nor can they be put upon assizes, or sen•e on ju
ries, so long as they continue in office. 

ALDROVANDA, in botany, a genus of the pentan
dria class and pentagynia order of plants; of which I here 
is but one species. The calyx is dhided into five parts; 
the petals are five, and the capsule has five l'alves, with 
ten seeds. It is a native of Italy and the Indies; and bas 
no En~lish name. 

ALE, a fermented liquor obtained from an infusion of 
malt differing from beer chiefly ia having a less proportion 
of hops. See BREWING. 

This liquor, the natural substitute of wine in such 
countries as could not produce the grape, was originally 
made in Egypt. The natives of Spain also, the inhabit
aois of France, and the aborigines of Britain, all used an 
infusion of barley for their ordinary liquor; ancl it was 
called by the various names of cmlia an<l ceria in the 
first country, cerevisia in the second, and curmi in the 
last, all literally importing only the strong water. 

'J'he metho<l in which the ancient Britons, and oilier 
Celtic nations, made their ole, is thus described by Jsido
rus and Orosius: "The grain is steeped in water and 
macle to germinale, by which its spirils are excited and set 
at liberty; ii is then dried and ground; afler 1\'hicb it is 
infused in a certain quantity of waler, which being fer. 
menled, becomes a pleasant, warming, slrengiheniug, ancl 
intoxicaling liquor." 

There are yarious eorts of ale known in Britain, par tic-
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ularly pale and brown: the former is brewed from wall 
slightly tlried, an<l is esteemed more 1•iscid than the lat
ter, which is made from malt more highly drie~ or ro~st
ed. In Staffordshire they have a secret of fimng ale rn a 
very short time. . 

Ale is flatulent; and hence sometimes produces cohcs, 
and the cholera morbus: it is acescent ; but it does not 
produce calcareous diseases, as has been asserted. If 
malt liquor, of any degree of strength, is become flat and 
tartish, as it is used, it should be drawn out of the cask 
into a jug, in which as many drams of powderecl chalk is 
put as there are to be pints of liquor: thus a new fermen
tation will be raised, a sprightly taste will be restored to th.e 
liquor, and its acidity will he destroyed. Tart liquors of this 
kind are apt to produce a dysury, strangury, 01· a gonorr
hrea; in which cases a small quantity of brandy may be 
taken. 

rrhe consumption of ale in these kingdoms is incredible. 
It was computed thirty years ago at the value of 4,000,0001. 
yearly, including Great Britain and Ireland. The duties 
on ale and beer make a principal branch of the revenue in 
Britain. They were fit's! impose<l by the 12th of Car. II. 
and have been continued by sel·eral subsequent acts of 
parliament to fi!'st Geo. III. which lays an addilional duty 
of 3d. per barrel. Jn the whole, the brewer of ale and 
beer for sale shall pay Bs. for eTery barrel of either, above 
6s. a barrel; and for " 'ery barrel of 6s. or uncler, the sum 
of ls. 4d. Ad<litional duties were laid on in 1803. 

ALE GILL, is that in which the dried leaves of gill or 
ground ivy have been infused. Tt is esteemed abstersirn 
and vulnerary, and consequenlly good in disorders of the 
breast and obstructions of the viscera. 

ALE CONNER, an officer in the city of London, 
whose business it is to in::ipect the measures of public 
houses. Four of them are chosen or re-chosen annually 
by the common hall; and whate,·er might be thefr use 
formerly, their places are now regarded only as sinecures 
for decayed citizens. They are the same as ale tasters, 
which see. 

ALE HOUSES must be licensed by justices of the 
peace, who take recognisances of the persons licensed, 
and of their sureties, ·viz. JOl. each that they will not suf
fer unlawful gamrng nor other <lisorderly prac1ices in their 
h~uses. Ev~ry person, excepting those who sell ale in 
faJrs, neglectm.g to pr?cnre a license, is liable to a peaalty 
of2~l. The license is granted on the 1st September, or 
"'.Jlhm hventy ?~r.s after, at a general meeting of the j<lfi
t1ce~ tor the .d1vJSJon 1o which he belongs, upon J1is pro· 
<lucmg a certificate to his character, unless, by lh·ing in a 
city or town corporate, this last circumstance is dispensed 
with, and continues in force for one year only. Alehouse 
keepers sellin~ ale in short measure, ar ..:: liable lo a penal
ty not exceedrng 4.0s. and not less lhan 10s. and likewise 
to a fine of !Os. for permitting tippling, &c . By the 29th 
Geo. JI. c. 12. person3 keeping alehouses in Sco1lancl shall 
be licensed as in England, ;-ind the justices there shall 
meet annually to license alehouses; on each of which 
licenses a fee of ls. is payable to the clerk of the 
peace. 

AI,E TASTER, an officer appointed in eyery court 
lee!, and sworn to look to the a .. "lize and the goodness of 
brea<l a11<l ale, Ol" beer, wilhi11 the preciucts of that lord · 
ship. C'o1Vrll. 
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AJ,ECTORTA, a stone said to be formP<I in the gall 
Ulachlers ofolJ cock'!:, lo which lheancienl~ .... ~ rihed many 
fahulo111111 \·irtuei1. This is otherwii;e called alectorius La-
71i1 and "lt~·torolillios, in English the cock stout. Modern 
nalurali.u hold the alectorius lapis to be not generated 
in, hut 111ralfowed t.lown inlo, the stomach or gizzard of 
cocks and capons. It is known that many fowls swallow 
pebbles, which arc supposed to be of service in trituration 
and dfo;estion. 

A-LEE, in the sea language, a term only used when 
the wind, croqsing or Banking the line of a ship's course, 
presses upon the masts and sails so as to make her incline 
to one side, which is called the lee side: hence, when the 
helm is moved over to this side, it is said lo be a-fef or 
h«rd a-fer. 

ALEG ER, an inferior sort of vinegar, made of ale or 
malt liquor instead or wiue. 

ALEnIIlICK, a vessel formerly used in distilling. 
They were nsually made of glass or copper. The bot
tom, which contained the subject for distillation, was 
called, from its •hape, the cucurbil; the upper par!, 
which received and condensed the steam, was called the 
head, the beak being fitted into the neck of a receiver. 
Retorts, and fhe common worm slill, are now mol'e gener· 
ally employed. 

ALETRTS, in botany, a genus of the monogynia order 
and hexandria class of plants; and fo the natural met h.od 
l'anking under the tenth order, coronari.e. The cliarac
tcrs are: the corolla is monopetalous, funnel shaped, hex
angular, much corrugated, seruiquioquefid, and persistent; 
the stamina consist of six: subulated filaments, the lenglh 
of the corolla, and inserted into the base of the division1 
of the corolla; the anlherre are oblong and erect: the pis
tillum has an O\'ate germen; the stylus subulated, and the 
le11gth of the stn1nina; the stigma is trifid: the pericarpi
um is an o\.·ated capsule, triquelrou&, pointed, and trilocu
lar: the seetls are numerous. There are eight species, 
among which are, 1. Aletris capeasis,a native of the Cape 
of Good Hope. It is with us a slo•·e plant. The floll'cr 
is pink. 2. Aletris farinosa, a nalive of North America. 
This, tho111?;h the most hardy plant of the genus, requires 
to be sheltered under a frame. The flowers appi~~r ir\ 
.June or July, of a whitish green colour. 3. Al~tds fra
grani:;, a nath·e of Africa, and, when placed iu a sto,·e, p:·o
duce~ fine spikes of white nowers in 1\larch or April. 
4. Aletris hyacinthoiJes, or Guinea aloe, produces like
wise -.rhite flo"·ers when kept in proper wara1th by a sfo\'e, 
in the monlh of July. 5. Alelris hyacintboides, tbe 
Ceylon !\loe, i'i with us also a sfO're plant. 

ALEX AN ORI AN manuscript, a famous copy of the 
N~w· Te1',amPnt. This MS. is now preserved in the 
British l\lu-;eum. It was sent as a present to king Charles 
J. fro.n Cyrillus J__jucarir;, patriarch of Conilantinople, by 
sir Thomas Rowe, ambasi;iador from England lo the Grand 
Sei~nior, about lhe year 1623. Cyrillus brought it with 
him from Alexandria, where probably it was written. In 
a scbec.lule anne'lri:ed to ii, he gives this account: That it 
Wai wrilten, as tr:ulilion informed him, by Thecla, a no
ble E;ypliln hdr, about 1300 years ago1 not long after 
the council of Nice. But this high anliquity, and the 
authority of the tradition to which the patriarch refers, 
ba,·e been dnputed; nor are the mo3t accurate biblical 
writen a~rced :\bout ii~ age. Grabe thinks that it might 
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have beea written before the end of the fourll! cent'."'{;; 
others are of opioioQ that it was not written t1l1 nea~ t.

1
• 

end of f~e fifth century, or somewhat later. A fac Etll1U e 

wa~£~~s.~~J'Jll~£1,"~ek?.~ !i~~~~ borro\Ved from the 
Freoch, first used in a poem called Alexan~ler. They 
consist, among the French, of twelrc and thirteen sylla. 
ble1, in alternate couplet&; and, among us, of t'&'"e)ve, 
They are well characterized by Pope : 

Tben,attbelut, en only couplet fraught 
\Vith some unmeaning thing ll1ey c:i.11 a thought, 
Aneedless.JJ.le:randrine cntlathesoug, 
That, like a. wounded snake, drap its slow lcn(fth 1loug. 

,J:uayoa Cr;tici1111. 

ALEXIPHARMICS, in ancient medicine, were prOjl· 
erly remedies for expelling or preventing the ill effects of 
poison; but some having ima_gined that the animal spiril1, 
in acute clisfempers, were alfocted by a malignant poison, 
the term has been understood lo mean medicines adapted 
lo expel lhi• poison by the cutaneous pores, io the formof 
sweat. Jn this sense alexipharmics are the same as sudo
rifics. 

ALFECCA, in astronomy, the star otherwise c•lled 
Alfera anJ Lucilla coronre. 

ALGJE, FLAGS, one of the seven families or nalunl 
tribes, into which the whole ngelable kinguom is di•ided 
by ]__jinnreus, in his Philosophia Botanica. They are de
fined to be plants, wJ1ose root, leaf, and stem, are all one. 
Under this description are comprehended all the sea 
weeds, and some other aquatic plants. In the sexual sys
tem they conslilute the third order of the twenty-four!& 
class Ct.1Jplogmnia, and the fifty-seventh order in IJiO· 
nreuj's Fragments of a Natural Method. 

AJ,G,\ROT, or ALGA.REL, in cbymistry, an Arabic 
term for an emetic powder, prepared from regulus of anti· 
11:1ony! dissolved io acids, and separated by repeated lo
t10n~ in warm water. 

ALGEBRA, a general method of re•olving mathemali· 
cal problem~ by means of equations: or, it is a method oC 
performing the calcnlations of all sorts of quantities b7 
means .of general signs or characters. At first, numben 
and things were expressed by their names at full length; 
but afterward lbese were abridged, and the initials of the 
words used instead of them; and, as the art ad,•anced 
further, the letter. o~ tbe alphab.et came to he employed 
as general representations of all k111cls of quantities • and 
oth~r marks were g~ad~ally introduced .to express the op· 
erallons and cornbmatloas, so as to entitle it to different 
appellations. · 

ll has been called specious arithmetic by Vieta on ac· 
count of_ the species or letters of the alphabet, .;hich he 
brought mlo general use; and by sir I~aac Newton it was 
de~om~nated unh·ersal ?rithmetic, from the manner in 

~~:1~h011:, ~~rf~~t:tser%\n:~~hc~:t~~~lie~:eralions by general 

Some anlhors define algebra to be the art of res l "n( 
malhematica! pro~lems: but lbi• is the idea of an~l;~is~ 
or the analytic art m general, rather than of al"eb ·h· h 
is only one particular species of it. 0 ra, '" tc 

th:"~:~l~oc~~fe~~~c!J~~fn~~agcn~~~~!: ;; q\:~tft~;,ts: first, 
, as rep-
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resented by letters or other characters ; and secondly, the 
manner of applying these calculations in the solutjon of 
problems. 

In algebra, as applied to the resolution of problem•, 
tlie first business i• to translate the problew out of the 
common into the algebiaic language, by expressing all the 
conditions and quantities, both known and uoknown, by 
their proper characters, arranged in an equation, or sever
al equations if necessary, and treating 1be unknown quanti
ty, whether it be number or line, or any olhel' thing, in 
the same way as if it were a known one: Ibis forms the com
position. Then the resolution, or analylic part, is the dis
entangling the unknown quantity from ihe senral oll1ers 
with which it is connected, so as to retain it alone on one 
side of the equation, while all the known quantities are 
collected on the other side, and so giving the value of the 
unknown one. And as this clisentangling of the quantity 
sought is performed by the com·erse of the operations by 
which it is connected with the others, taking them always 
backward in the contrary order, it hence becomes a spe
cies of the analytic art, and is called the modern analysis, 
in contradislinction to 1he ancient analysis, which chiefly 
respected geomell'y and its applications. 

There have arisen great controversies and sharp dis .. 
putes among authors concerning the history of the prog
ress and impro,ements of algehra, arising partly from the 
parlialily and prejndices which are natural to all nations, 
and partly from the want of a closer examination of the 
works of lhe older authors on this subject. From these 
causes ii has happened that the impro\·emenls made by 
the writers of -one na1 ion ha1:e been ascribed lo those of 
another; and the discoveries of an earlier authol' lo some 
one of much later date. Add to this also, that the pecu
liar methoJs of many authors have been described so lit
tle in delail, that our information derived from such his
torie!!I is but very imperfect, and amounling only to some 
general and ngue ideas of the true state of the arfs. 

JI is highly probable that the Indians or Arabians first 
invented the noble art; for it may be reasonably supposed 
that the ancient Greeks were ignorant of it, since Pappus, 
in his mathematical collections, in which be enumerates 
their analytds, makes menlion of nothing like it ; and he 
besides speaks of a local problem, begun by Euclid, and 
continued by Apollonius, which none of them could fully 
resolve, a circumstance that could not have occurred had 
they been acquainted with algebra. 

Diophantus was the first Greek wriler on algebra, who 
published thirteen books abo~I the y~ar .aoo, though only 
six of them were translated mto Latin rn the year 1575. 
This algebra of Diophanlus only extends to the solution 
of arithmetical ia<leterminate problems. Before this 
translation of Diophantus came out, Lucas de Burgo, a 
friar, published at Venice, in the year 1494, an Italian 
Treali~e on Algebra. This author refers to others who 
hacl preceded him, and from whom be had learned the art; 
but their writings ha,.e not come down to us. He also as-
1umes, that ale;ebra came originally from the Arabs, and 
never mentions Diophantus, which makes it highly prob
able that his work was not even then known in Europe. 
Bnrgo'15 Treatise goes no further than quadratic equalions. 
He was 8t1creeded by Stifelius, who was a good author, but 
did no! adrnnce the science. After him came Scipio Fer-
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re111, Cardan, Tartagilla, and some other~, wbo proceeded 
to the solution of cubic equations. 

In 1590, Vieta introduced hi~ !Oecious arithmetic, to 
which we hare already alluded, which consists in denol· 
ing the quantities, both known and unknown, by symbols 
or letters. To Vie1a we are indebted for the method of 
extracting the roots of equations by approximation, which 
ha~ been since greatly improved by Rapbson, Halley, 
Maclaurin, Simpson, and others. 

Vieta was followed by Oughlred 2nd Harriot; the for. 
mer invented several compendious characfers to show the 
sums, differences, rectangles, squares, cubes, &c. of any 
given numbers; the latter left behind him bis Analysis, 
which is highly esteemed at this day. In 1657, Des Car
les published his geometry, in which he made use of the 
li"teral calculus, and the algebraic rules ofHaniot: heap· 
plied his method to the higher geometry, explaining the 
nature of curves by equaiions, and adding the con
structions of cubic, biquaclratic, and O"fher higher equa
tions. 

The elements of the art were compiled and published 
by Kersey, iu 1671, in which specious arilhmetic, and 
the nature of equations, are largely explained and illus
trated by a variety of enmples. Sir Isaac Newton's 
Arilhmetica Universalis was published in 1707, which 
abounrls wilh useful and important instruction; and since 
his time we baTe had a great number of excellent 1reatises 
on the subjecl, from almost any cf1\hich the science may 
with ,·ery litlle difficulty be learned. 

Algebra, as has been already observed, is called an uni~ 
versal arithmetic, and it pl'oceeds by operations and 
rules similal' 1o tho~e in common arithmetic, founded 
upon the same principles. This, however, ia no argument 
against its usefulness or evidence; since arithmetic is not 
to be lbe less \·alued that it is common, and is allowed lo 
be one of the most clear and evident of the sciences. But 
as a number of symbols are admilled into this science, 
being necessary for gh1 ing it that extent and generality 
wllich is ils greatest excellence; the import of those sym~ 
bols is to be clearly stated, that no obscurity or error 
may arise from the frequent use aud complication of them. 
Thus, 

The relation of equality is expressed by the sign =; 
thus to express that the quantily represented by a is 
equal to that which jg represented by b, we write u=b. 
But if we would express that a is greater than b, we write 
" > b; and if we would express algebraically that a is 
less than b, we write a <1 b. 

Quantity is what is mad" up of parfs, or is capable of 
being greater or less. It is increased by Addition, and 
diminished by Subtraction; which are therefore the two 
primary operations that relate to c1uantity. Hence it is, 
that any quaolity may be supposed lo ef!ler into algebra
ic computations two different ways, which have contrary 
effects; either as an increment, or as a decrement; that 
is, as a quanlity to be aclded, or as a quantity to be sub. 
tracted. The sign +,plus, is the mark of A<lclition, and 
fhe sign-, minus, of Subtraction. 'l'hus the quantify 
being represented by a, or + a, imports that n is to 
be added, or represents an increment; but - ci imporl s 
that a is lo be subtracted and represents a decrement. 
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"Wh~.1 !c\·rr:il caurh qu~nlities are joined, the signs serve 
to lww w~ich arc to be added, and which are to be sub· 
tracle.I. 'l'hus + 11 + b denotes the quantity that arises 
when ti and b are both considered as increments, and 
therefure «1>re,.es the sum of a and b. But +a - b de-
11ofe1t rhe q1nntity thilt ari,ei when from the quantity a 
tho qua·1tity b is r;ubt1ac1ed; and expresses the excess 
of a abo1·e b. \Vhen a is greater than b, then a - b 
;s itself an increment; whrn a = b, then a - b = 0; 
and when 11 is less than b, then a - b is ilself a decree· 
men I. 
A~ AJdition and Subtraction are opposite, or en incre

ment ii oppo'1ile to a decreement, there is. ~n analogous 
opposition behveen the affections of quanhhes that are 
consirlered in the mathemalical sciences. As between 

~~~ets: :"n~a~~~1~J ;m~~~;e~~~h~Yv~li~~ ;o~ e1r~;~r~~~o1:e;. 
ard the right and a line drawn to the left; gravity and lev
ity i elention above the horizon and depression below it. 
'Vhen hvo quantities, equal in respect to magnitude, but 
of those opposilc kinds, are joined together, and conceiv .. 
ed lo take place in the same subject, they destroy each 
other's etl'ecl, and their amount is nothing. Thus lOOl. 
due to a man, and 1001. due by him, b:ilance each other; 
aud in estimating his stock may be both neglected. 

A quantity that is lo be added is likewise called a posi
tirn quantity; and a quantity to be subtracted is said to 
be negative: they are equally real, but oppo~ite to each 
other, so a'J to take away each other's etl'ect, in any ope· 
ration, when they are equal as to quantity. Thus 3- 3 
= O, and a - a = O. But though + a and - a are 
equal as to quantity, we do not suppose in Algebra that 
+ £& = - a; because to infer equalily in this science, 
they must uot only be eqnal as to quantity, but of the 
same qualHy, that in every operation the one may have 
the same effect as the other. A decreement may be equal 
to an increment; but it has in all operations a contrary 
effect. It is on account of this contrariety that a nega
fo·e quanlily i<s saiU to be Je53 than nothing, because it is 
opposite to the posith·e, and diminishes it when joined to 
ii, whereas the addition ofO has no effect. But a negative 
is to be considered no less as a real quantity than the 
po'iitive. Quantities that have no sign prefixed to them 
are uoderslood to be posilive. 

The number prefixed to a letter is called the numeral 
co-efficient, an<l shows how orten the quantity repre· 
sented by the letter is to be taken. Thus 2a imports 
th•t the qtianlily represented by a is to be taken twice; 
3a that it is to be taken thrice, and so on. When no nnm· 
ber ii prefixed, unit is understood to be the co·eflicient. 
Thu• I is the co-efficient of a or of b. 

Qmrntities are said to be like or similar, that are repre. 
sented by the same letter, or letters equally repeated. 
Thui;;, + 3a and - 5a are like; but a and b, or a and aa, 
are unlike. 

A qu1ntity is said to consist of as many terms as there 
are part• joined by the signs + or - ; thus a + b con
sists of two terms, and is called a binomial; a + b + c 
consif,fS of three terms, and is called a trinomial. These 
are called compound quantities: a simple quantity con· 
Eists of one term only, as+ a, or +ab, or+ abc. 
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OF ADOITJON. 

Case J. To add quantities that are like and have like 
signs. 

RuLE. Add together the co-efficients, to their sum pre. 
fix. the common sign, aud subjoin the 'Common letter or 
letters. 

EXAMPLES. 

To + 5a to - 6b to a + b 
Add + 4a add - 2b add 3a + 5b 

Snm + 9ll Snm - 8b Sum '1ll+ 6b 
To 3a-4x 
add 5a-8x 

Sum 8a-12x 

Case II. To add quantities that are like but have unlike 
signs. 

RuLE. Subtract t 1ie lesser co-efficient from the greater, 
prefix the sign of the greater to the remainder, aud aub. 
join the common letter or letters. 

EXAMPLES, 

To - 4a I + 5b - Ge 
Add + 7 a - 3b + Sc 

Sum + 3a 2b + 2c 
To a + 6x - 5y + 81 2a - 2b 

Add - 5a - 4x + 4y - 3 - 2a + 2b 

Sum - 4a + 2x - y + 5 0 . • 0 
This rule is easily deduced from the nature of po•itive 

and negative quanlilies. 
If there are more than two quantities to be added to

gether, first a_dtl the posifi,·e together into one sum, anti 
then the negative, by Case I. Then add !hese two,.., 
together, by Case II. 

+ 8abx 
- Tabx 
+ lOab.~ 
-12al:i; 

Sum of the positive + l8cilJ.t 
Sum of the negat ire - I 9abx 

Sum of all - abx 

Case III. To add quantities that are unlike. 
Ru~r. Set !hem al_l down one after another, with tbeit 

signs and co-effictents prefixed. 

EXAJ\IPLES. 

To + 2a I + 3 
Add + 3b -4~ 

Sum 2a + 3b 3n-4.t 
To 4a + 4b + 3c 

Add - ·IX - 4y + 3= 

Sum 4a + 4b + 3c - 4x _ 4y +3: 
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OF SUBTRACTION. 

GENERAL Rn~E· C~ange the si~ns oflhe quantity to be 
subtracted m!o their contrary signs, and then add it so 
changed lo the quantity from which it was to be sub
tracted (by the preceding rules:) the sum arising by 
this addition is the remaiader. For, to subtract any 
quantity, either positive or negative, is the same as to 
add the opposite kind. 

EXAMPLES. 

From + 5a I 8a - 7b 
Subtract + 3a 3a + 4b 

Remainder 5a - 3a, or 2a I 5a - 11 b 

From 2a-3x + 5y- 6 
Subtract 6a + 4x + 5y + 4 

Remainder - 4a - 7x O - 10 

It is evident, that to subtract or take away a decrement 
is the same as adding an equal increment. If we take 
away- b from a - b, there remains a; and if we add 
+ b to a - b, the sum is likewise a. In general, the sub
traction of a negative quantity is equirnlent to adding its 
positive value. 

OF MULTIPLICATION. 

In MuHiplication the general Rule for the signs is, That 
when the signs of Lile fac tors are like (i.e. both +, or both 
- ) the •ign of !he product is +; but when the signs of 
the factors are unlike, the sign of the product is -. 

Case J. "When any positive quantity, + a, is multipli
ed by any positive number,+ U.t the meaning is, that 
+a is fl'J be taken as many times as there are units inn; 
and lhe product is evidently na. 

Case II. When - a is multiplied by'" then - a is to 
be taken as often as there are units in n., and the product 
must be -na.. 

Case III. Multiplication by a po•itive number implies a 
repeated addition: but multiplication by a negative im· 
plies a repealed subtraction. And when + a is to be 
multiplied by - ri, the meaning is, that + a is to be sub
tracted as often as there are units in n. Therefore the 
product is negative, being - na. 

Case IV. ·when - a is lo be multiplied by - n, then 
- <tis lo be subtracted as often as there are units in n; 
bu( lo subtract - a is equirnlent to adding+ a, conse
quently the product is + na. 

The lld and IVtb Cases may be illustrated in the fol
lowing manner. 

By the definitions, + a - a = 0 ; therefore, if we 
multiply + a - IL by 11, the product must l'anish or he O, 
because the factor a - a is o. The first term of the prod
uct is+ na (by Case I.) Therefore the second term of 
the product must be - na, which destroys+ na; so that 
the whole product must be + na - na = 0. Therefore 
- a multiplied by + n gives - na. 

fn like manner, if we multiply + a - a by- n, the 
firs! lerm of the product being - na, the latter term of 
the procloc! must I.re+ na, hecause the two together must 
<lestroy each other, or their amount be 0, since one of the 
factors (ui.c. a- fl ) is 0. Therefore - a multiplied by 
- 7t must e-irn +na . 

1·0L. 1. - 11 
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Jn !his general doctrine lhe multiplicator is always con
sidered as a number. A quantity of any kind may be 
multiplied by a number; but a pound is Mt to be multi· 

~:~~~13h~~::f~~~'c~:s~~~rbrb: !e:i;g~rt~~~u;h~~ ~s1 ~:: 
twixt rectangles in geome1ry and a product of two factors. 

If the quantities to be multiplied are simple quantilies, 
find lhe sign of the product by the last rule; after it place 
the product of the co-efficients, and then set down all the 
letters after one another, as in one word. 

EXAMPLES. 

Mui!. +a I - 2a I 6x 
By+ b + 4b - 5a 

Prod + ab - 8ab - 30ax 
Mull. -8x I + 3ab 

By -4a -.5ac 

Prod. + 32ax - l5aabc 
To mulliply compound quantities, you must multiply 

every part of the multiplicand by all the parts of the mul
tiplier taken one after another, and then collect all the 
products into one sum: that sum shall be the product re· 
quired. 

EXAMPLES. 

Mui!. a + b I 2a - 3b 
By a+ b 4a + 5b 
-- --

p Saa +ab 5aaa -l2ab 
rod.( +ab+bb ( +l0ab-l5bb 

Sum aa + 2ab + bb 8aa - 2ab -15bb 

Mui!. 2a - 4b I xx- ax 
By 2a + 4b x +a 

p d 54aa-8ab 5 xxx-axx 
ro ' ( + 8ab-16bb I ( + axx - aax 

Sum 4aa · • 0. - l6bb xxx .. 0 • - aaz 
Mull. aa +ab + bb 
By a - b 

p d { aaa + aab + abb 
ro · - nab - abb - bbb 

Sum aaa ••• 0 .... o. -bbb 

Products that arise from the multiplication of two, 
three, or more quantities, as abc, are said to be of two, 
three, or more dimensions; and those quantities are call· 
ed factors or roots. 

If all the factors are equal, then these producls are 
called powers; as aa, oL· aaa, are powers of a. Powers 
are expressed sometimes by placing above the root to the 
right hand a figure expresslng the number of faclors that 

produce th:m· }T~s{, 1st }power of the}" 
aa. ~ 2cl root a, and c':: 
aaa ..!! 3d is shortly a' 
aacut ~ 4th expressed a 4 

aaaaa .~ 5th thus, n. ' 
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'l'he1e figure•, which expre11 the number of factors that 
produce powers, are called their indices or exponent•; 
tbu1 2 is the iudex of a•. And powers of the Bame root 
are multiplied by adding their exponents. Thus a• X 
a'= a'. a• X a3 = a1. a3 x a= a•. 

Sometimes it is useful, not actually to niultiply com
pound quantities, hut to set them down with the sign of 
.1.11ultiplication ( X) between them, drawing a line over each of 

the compound factors. Thus, a + b X a - b expresses 
the product of a + b multiplied by a - b. 

OF DIVISION. 

The same rule for the signs is to be observed in Divi
aion as in Multiplication; that is, if the signs of the divi
dend and divisor are like, the sign of the quotient must be 
+ ; if they are unlike, the sign of the quotient must be-. 
This will be easily deduced from the rule in Multiplica
tion, if you consider that the quotient must be such a quan
tity as, multiplied by the di.-isor, shall give the dividend. 

The general rule in Division is, to place the dividend 
abol·e a small line, and the divisor under it, expunging any 
letters that may be found in all the quantities of the divi
dend and divisor, and dividing the co-efficients of all the 
terms by any common measure. Thus, when you divide 
JOab + JfJac by 20ad, expunging a out of all the terms, 
aod dividing"ll the co-efficients by 5, the quotient is 

2b +3c 
--; and 

4d 

2b) ab + bb (~. 
2 • 

12ab) 30ax - 54ay (5x- 9~ 

2b 

4aa) 8ab + 6ac (4b + 3~ 
2a 

And 2bc) 5abc (~. 

2 

Powers of the same root are divided by subtractina their 
exponent~, _as they are multiplied by adding them, 

0
Thus, 

J.f you d1v1de a• by a 2
, the quotient is a! - 2 or a3 

And b• divided by b•, gives b• - •,orb'. a~d a' b; 
divided by a, bS, gh·es as b, for the quotieni. 

If the qu~ntiry to be di~ided is compound, then you 
must ra?ge its parts a~cordrng to the dimensions of some 
o~c. of its letters, as 10 the following example. In the 
dmd~nd °:,+~ab+ b,, they are ranged according to 
the d!mens1on.s of a, the quantity a 2 , where a is of two di
meos!ons, being placed first, 2ab, where it is of one di-

~:~s1o:th:e~~~i::~ ~~~h~~e :a~~~dt :~c~ld·bei~g r~ac~~ 
1!1-ensioos of the s~ru.e letters; then you a;e 

1t';; d~vid: th1
; 

llr.t term of the dmden? by the firsl lerm of the divisor 
and to set.down ~he qu~fJeot, which in this example is a~ 
lheu mul11ply this quollent b.l'. t_he whole divisor, and sub: 
tract t~c product !r?rn the d1~·1dend, aod the remainder 
~~:':;~::a new dmdeod, which io this example is ab + 
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"+ b) 11• + 2ab + b' (a+ b 
... +ab 

ab+ b' 
ab+ b' 

0 0 
Divide the first term of this new dividend by the 61'11 

term of the divisor, and set down the quotient, which ill 

:~~· :::,~PJU:o~'b;i:~i:~aYi'~Fi°b:~~';;tie~~=~d ~:~:~~ 
the product from the new dividend; and if I here is no re. 
mainder, the division is finished. If there is a remainder, 
you are to proceed after the same manner till no remainder 
is left, or till it appears that there will be always a re· 
mainder. 

Some examples will illustrate this operation. 

EXAMPLE J. 

a+ b) a' - b' (a - b 
a•+ ab 

- ab-b' 
--ab-b' 

EXAMPLE II. 

a - b) aaa - 3aab + 3abb - bbb (aa - 2ab + bb 
aaa- aab 

- 2aab + 3abb - bbb 
-2anb + 2abb 

abb - bbb 
abb- bbb 

EXAl\JPLE Ill, 

a-b) aaa- bbb (aa +ab+ bb 
aaa-aab 

uab- bbb 
aab- abb 

abb - bbb 
abb - bbb 

EXAMPLE IV. 

3a - 6) ~::::: = ~~a(!:un + 4aa + 8a + 16 

12aaa-96 
12aaa - 24aa 

24aa-96 
24aa-48a 

48a-9ll 
48a-95 

-o-
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It often bappens 1bat the operation may be continued 
without end, and then you have an infinite series for the 
quotient; and by comparing the first three or four terms, 
you may find what law the terms observe; by which 
means, without any more division, you may continue the 
quotient as far as you please. Thus, in dividing 1 by 
1 - a, you find the quotient to be 1 + a + alt + aaa 
+ aaaa + &c. which series can be continued as far as 
you please, by adding the powers of a. 

' 

•• 

The operation is thus : 
1 - a) 1 ( I + a + aa + aaa, &c. 

1-ti 

+" + a-aa 

+ aa 
+ aa-aaa 

+ aaa 
+ aaa- anatt 

+ aaaa, &c. 
Another Example. 

2xx 2x' 2x• 
a + x) aa +xx (a -x + - - - + - - &c. 

aa+ax a a:. a,s 

-ax+ xx 

+ 2xx 
2x 3 

+2xx+
a 

2x 3 

a 
2x 3 2x 4 

a' 

2x• 
+-,&c. 

a' 
fn this last example the signs are alternately + and-, 

the co-efficient is constantly 2 after the first two terms, 
and the I.tiers arc the powers of x and a; so that the 
quotient may be continued as far as you please without 
any more division. 

But in division, aftel' you come to a remaintler of one 
term, as 2xx in the last exrimple, it is commonly set down 
with the divisor under it, after the other terms, and these 
together give the quotient. 'l'has, the quotient ia the last 

2x' 
example is found to be 11- x + --. Aud bb + ctb, 

II+ X 

2ctb 
divided by b - a, gire• for the quotient b + -. 

b-tt 
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Note. The sign + placed between any two quantities, 
expresses the quotient of the former tlivided by the lat
ter. Thus a + b + u=:.,- is the quotient of a+ b di
vided by a- x. 

OF FRACTIONS. 

In the preceding page it was said, that the quotient of 
any quantity a divided by b, is expressed by placing a 

a 
above a small line, and b under it, thus -. These quo-

b 
tients are also called fractions; and the dividend or quan
tity placed above the line is called the numerator of the 
fraction, and the divisor or quantity placed under the 

2 
line is called the denominator. Thus, - expresses the 

3 
quotient of 2 divided hy 3; and 2 is the numerator and 3 
the derromina..tor of the fraction. 

If the numerator of a fraction is equal to the dcnomina-
a 

tor, then the fraction is equal to unity. Thus,-, am! 
b a 
-, are equal ti> unit. Jf the numerator is greater than tpe 
b 

itenominator, then the fraction is greater tlrnn unit. Jn 
bolh th-=e~ cased, the fraction is caHed improper. But if 
the numerator is less than t11e denominator, then the frac-

5 
tion is less than unit, and is cal1e<l proper. Thus - is an 

3 2 3 
improper fraction; hut - an<l - are proper fractions. 

4 3 
A mixt quantity is that whereof one part is an integer, an<l 

4 2 a' 
the other a fraction; as 3-, and 5 -, and a+ -, 

5 3 b 

PRon. J. To reduce a Mixt Q1'anlity to an_lmproper 
· Fraction. 

RuLE. l\Iultiply the part that is ao integer by the de
nominator of the fractional part ; and to the product add 
the numerator; under their sum place the former denom
inator. 

'rhus 2j, reduced to an improper fraction, gives 1yi; 
a~ ab+a, as-ax a:t.- xs 

11+-=--;anda-x+ --=--· 
b b x x 

Pnos. II. To reduce an Improper Fraclio11 to a lfli»l 
Quantity. 

RuLE. Divide the numerator of the fraction by the 
denomin~tor, and the quotient shal_l give the integral part; 
the remamder set over the denomrnato1· shall be the frac
tional part. 

12 2 ab+a' a' ax+ 2xx 
Thus,-=2-;--=a+-; ---

5 5 b b a+x 
x' cta+xx 2xx 

=x+--; --=a+x+-. 
a+x tl-x a-x 
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Pnoe. Ill. To rtduce Fractions of di.fftrmt Dtnomina
lors, to Fractions of tqual Value that shall have the 
samt Dtnominator. 
RuLE. l\Iultiply each numerator, separately taken io

lo all the denominators but its own, and the products shall 
gi.e tl1e. new numerators. Then multiply all the ~enom
inalors rnto one another, and the product shall give the 
common denominator. Thus, 

a b c 
'fhe fractions -, -, -, are respectively equal to 

b c d 
acd bbd ccb 

these fractions, -, -, -, which have the same denomi
bcd brd bed 

nator bed. And the fractions j, -! l; are respectively 
equal to these t-J, .;.g., t~ · 

Paon. IV. To Add and Subtract Fractions. 
RULE. Reduce them to a common denominator, and 

add or subtract the numerators; the sum or difference set 
Ol'er the common denominator, is the sum or remainder 
required. 

a c d a~+bce+d~ a 
Thus, b + d + - = bde ; b - d = 

ad-be 2 3 8+9 17 3 2 
--;- +- = -- = -=1/y;---= 

bd 3 4 12 12 4 3 
9-8 

1'2=i2; 

16-15 

-;-;= ---;;--- =20; 
3x-2x 

2-3=-- = -. 
Peon. V. To ]}1ultiply Fractions. 

RULE. l\Iultiply their numerators one into another to 
obtain the numerator of the product; and their denomina
lors multiplied into one anolher, shall give the denomina
tor of the product. 

a c ac2 4 8 
Thus,- x -=-; - x - =-; 

b d bd 3 5 15 
a+b a-b a'-b' 

and -- X -- = ---· 
c d cd 

If a mixt quantity is to be multiplied, first reduce it to 
the form.of.a fraction, by. Prob. I. And if an integer is to 
be mulhplted by a fraction, you may reduce it to the 
form of a fraction by placing unit under it. 

EX..4.MPLES. 

2 3 17 3 51 2 9 2 
5-X-=-X-=-;9X-=-X-= 

3 4 3 4 12 3 I 3 
18 bx a ba+bx a a'b + abx 
-=6;b+-X-=--x-= 
3 a x a 

ab+bx ab 
=--=b+-. 

,. :r 
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Paoa. VI. To Dividt Fraction•· 
RuLE. Multiply the numerator of the dividend .by the 

denominator of the divisor, their product shall give .fbe 
numerator of the quotient. 'l'hen multiply th•. d!'nom1oa. 
tor of the dividend by the uumcralor of the d1V1sor, and 
their product shall give the denominator. Thus 

~)_:(~; __:)_:(~; _:)~(~;~)a-b 
5 :J 12 7 8 24 d b 'b a - b a 

(~~. 
a•+ ab 

These last four Rules are easily demonstrated from the 
definition of a fraction. 

a c e 
1. It is obvious that the fractions "b' "d' 'f' are reapec. 

a<!f cbf ebd 
lively equal to bdf , dlif' fbd ; since, if you divide alJ 
by bi!f, the quotient will be the same as of a divided by 
b; and c~f divided by dlif, gives the sarne quohent aa c di· 
vided by d; and ebd divided by fbd, the same quotienl 
as e divided by f· 

2. Fractions reduced to the same denominator are ad. 
ded by adding their numeratoro and subscribing the com· 
mon denominator. I say 
a c a+c a c 

- + - = --. For, call - = m, and - = n, and 
b b b b b 
it will be a = mb, c = nb, and mb + nb = a + c, and• 

a+c a c a+c 
+n=-; that is,-+-=-. After the Hm• 

b b b b 

manner,---= m-11 = -. 
b b b 

a c ac 
3. I say, bx d (= m X n) = M; for bm =a, a 

ac a 
= c; andbdm11 = ac, and m11 =-;that is, - x-

btJ b • 

a c m ad 
4. I say, b divided by d'' or ~· gives 'd;; for mil = 

::;b~nd ;::l'd = ad; •;: = i.i and nbd = cb; therefore 

- = -; thatis,-=-. 
nbd cb n cb 

Pao~. VII. To fin~ the greatest common IJieasure ofttoo 
l\.umbtrs; that ·~· the greatest Number that can di· 
V•de them both without a Remaindei·. 
R~LE. Fir~t divide t~e greate1· number b the leuer, 

and 1f there 1s no. r_ema1nder, the lesser n!mber is th• 
greate.st. common dl\·IS?r.required. Jf there is 

3 
remain- 1 

~er, d1>1de.y.o~r last dmsor by it; and thus pl'oceed cott
tmually dmdmg the last divisor by its rernaiuder, till 
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there is no remainder left, and then the last divisor is the 
greate!t common measure required. '!'bus, the greatest 
common measure of 45 and 63 is 9 ; and the greatest com
mon measure of 256 and 48 is 16. 

45) 63 (1 48) 256 (5 
45 240 

18) 45 (2 
36 

9) 18 (2 
18 

16) 48 (3 
48 

Much after the same manner the greatest common 
measure of AJgebrair. quantities is discovered; only the 
remainders that arise in the operation are to be divided 
by their simple divisors, and the quantities are always to 
be ranged according to the dimensions of the same letter. 

Thus, to find the greatest common measure of a' -b 2' 

anda'-2ab+b•; ' 
a'-b2)a2 -2ab +b'(1 

az-b1 

- 2ab + 2b' remainder, 
1rhich divided by- 2b is reduced to 

a-b) a• -b' (a+ b 
az-bz 

0 0 
Therefore a - b is the greatest common measure re· 

quired. 
The ground of this operation is, that any quantity that 

measures the divisor and the remainder,. if there is any, 
must also measure the dividend; because the dh•idend is 
equal to the sum of the divisor multiplied into the quo
tient, and of the remainder added together. Tlrns, rn the 
last example, ct - b measures the didsor a 2 - b: , and 
the remainder - 2ab + 2b; il must therefore likewise 
measure their sum a 2 - 2ab +bl.. You must obsene 
in thi•operation, to make that the diviclend which has the 
l1i~hest powers of the letter according to which the quan· 
ti lies are ranged. 

Pnou. VIII. To redttce any Fraction to its lowest 
Terms. 

RULE. Find the greate•t common measure of the nu
merator and denominator; divide them by that common 
measure, and place the quotients in their room, and you 
Hhall have a fraction equivalent to the given fraction ex
pressed in the least terms. Thus, 

25bc) 7.5abc = ~; 156aa + 156ab 

25bc 125bcx 5x 572aa-572ab 
3a + 3b a• - b• a + b 

=~rn;;-::-2ab +b' = a -b; 
a 3 -b'a a 1 -ba a 4 -b-:. 
---=--;---= 
a•+ 2ab+ b' a+ b "' - 11

3 b' 
a•+b' 

n' 
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When unit is the greatest commc!, measure of the 
numbers and quantities, then the fraction is already in its 

3ab 
lowest terms. Thus,-cannot be reduced lower. 

5dc 
And numbers, whose greatest common measure is unit, 

arP. said to be prime to one anothel' . 
If it is required to reduce a given fraction to a fraction 

equal to it that shall have a given denominator, you must 
multiply the numerator by the given denominator, and di
vide the product by the former denominator, the quo
tient, set over the given denominator, is the fraction re· 

a 
quired. Thus - being given, and it being required to 

6 
reduce it to an equal fraction whose denominator shall be 
c; find the quotient of ac divided by b, and it shall be the 
numerator of the fraction required. 

OF THE INVOLUTION OF QUANTITIES. 
The products arising from the continual multiplication 

of the same quantity, were before called !be powers of 
that quantity. Thus a, a 2 , a 3 , ado, &c. are the powers of 
a; and ab, a 2 b2 , a 3 b 3 , a'b', &c. are the powers of ab. 
And the rule given for the multiplication of"powers of the 
same quantity was, to ".Add the exponents, and make 
their sum the exponent of the product.'"' Thus a 4 x a s 
= a 9

; and a 2 b 3 x a 6 b2 = a 9 b 6 • In the above place 
you have the rule for dividing powers of the same quanti. 
ty, which is, "To subtract the exponents, and make the 
difference the exponent of the quotient.,, 

a 6 a'b 3 

Thus,-=a.6 -• = a 2 ; and--=a'-"bs- i 

a 4 a.'b 
=ab>. 

If you divide a lesser power by a greater, the exponent 
of the quotient must, by this rule, be negative. Thus, 
a" a• I J 
- = a 4 - 6 = a - 11, But - = - ; and hence -
a 5 a 0 a 2 a, 
is expressed also by a 2 with a negative exponent, or 
a- 2 • a a 

It is also obvious, that - = a 1 - i = ao; but - = 
a a 

I 
1, and therefore a 0 = I. After the same manner, - = 

a 
a 0 l a 0 1 
-=ao-1 = a-1 ;-=-=ao-~ =a- z ;-= 
a = ~ -. 1 I 1 I 
a0 - 3 =a- s; so that the quantities a, 1, -,-J -, -, 

a ti' a 3 a"' 
&c. may be expressed thus, a 1 , n°, a - 1, a - s , 
a - 3, a - •, &c. Those are called the negalive 
powers of a, which have negative exponents; but they 

I 
;i.re at the same time positive powers of-, or a - t. 

a. 
Negative powers, as well as .positirn, are multiplied by 

adding, and divided by subtracting, their exponents. 
Thus the product of a- • 

1 1 
(or-) multiplied by a- • (or-) is a-: _ • =a- • 

a2 n3 
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( I) • • -•+•=a-• or ;; ; also a - X a = a 

I 
(or;;); and a- 3 x a1 = a 0 = 1. And, in gener-

al, any posith•c power of a multiplied by a negative 
power of a of an equal exponent, gives unit for the pro
duct; for the positive and negative ex;pon_eots destroy e_ach 
other, anu the product gives a 0 , which IS equal to um!. 

Likewise '1-'=a-'+' =a - 3 = ~; and 
"-~ a' 

~=a->+• =a'. Butalso,~ = _:_X 
c•-• a-• a, 
I I I 

-- =-;therefore - = a 3 • And, in gener· 
a-1 a- 3 a- 3 

al, "any quantity placed in the denominator of a frac
tion, may be transpo~ed to the n~mera.tor, if the s~gn 

of its exponent be changed." Thus-= a- 3 , and -
=a'. a• a- 3 

'rhe quantity am expresses any po,ver of a in general; 
the exponent {Ill) being undetermined; and a - m expres-

1 
ses -, or a negath:e power of a of an equal exponent: 

am 
and am x a- m = at11- m = a0 = 1 is their product. a" 

expresses nny other power of a; am X an =a"'+" is the 
product of the powers a"' and an, and am - n is their quo
tient. 

'l'o raise any simple quantity to its second, third, or 
fourth power, is to add its exponent twice, thrice, or four 
times to itself; therefore the second power of any quanti
ty is bad by doubling its exponent, and the third by treb
ling its exponent; and, in geaeral, the power expressed by 

" + b =Root. 
X a + b 

a'+ ab 
+ab + b' 

ALO 
1" of any quantity i1 had by multiplying the el<pouent 
by m, as ia obvious from the multiplication of powers. 

Thus the second power or square of a is c/ X 
1 

= ai; 

its third power or cube is a' X '= a' ; and the mth pow. 

er of a is a"' X 1 = am. Also, the square of a• is 

a 2 X 4 =a•; the cubeof a• is a 3 x 4= a''; and the 

mth power of a• is a 4 X"'. Thesquareofabcisaibic 1, 

the cube is aJb3c3, the mUi power ambmc~. 
The raising of quantities lo any po1•er is called Involu

tion; and any simple quantity is involv.ed by ~uhiplyiog 
the exponent by that of the power reqmred, as rn the pre
ceding examples. 

by 1:.b:o~~i~!~i~nu\l~~~:a~]~~ ~~ ;'t~~l~db~ i~~:l;,a;::.eof.::: 
unit is contained in the exponent of the power required, 
Thus the cube of 3ab is 3 X 3 X 3 X a•b• = 27 a•b•, 

A• lo the signs, \Vhen the quantity to be involved ii 
positive, it j3 obvious that all its powers must be positive. 
And when the quantity to be involved io negative, yet all 
its powers whose exponents are even numbers must be 
positive; for any number of multiplications of a neg~live1 
if the number is even, gives a positive; since - X -
=+,therefore - X - X - X - = + X + = +; 
and- X - X - X - X - X - = + X + X 
+ =+· 

The power then only can be negative when its expo
nent is an odd number, though the quantity to be involved 
be negative. The powers of - a are - a,+ a', - a•1 

+a•, - a', &c. 'rhose whose exponents are 2, 4, 6,&c. 
are positive; but those whose exponents are 1, 3, 5, Bee. 
are negative. 

'.rl1e involution of compound quantities is a more ditB· 
cult operation. The powers of any binomial a + bare 
f~~~~ by a continual multiplication of it by ilself, as fol· 

a' + 2ab + b' = the Square, or 2d Power. 
x .. +b 

'" +2a'b+ ab' 
+ a'b + 2ab' + b' 

a'+ 3a'b + 3ab' + b3 = Cube, or 3d Power. 
X a +b 

a•+ 3a'b + 3a'b' + ab' 
+ a'b + 3u'b' + 3<1b' + b. 

n• + .fa'b + 6a'b' + 4nb' + b• = Biquadrate, or 4th Power. 



ALG ALG 

x a +b 

a'+ 4a 4 b + 6a'b' + 4a'b' + ab' 
+ a•b + 4a•b' + 6a'b' + 4ab• + b• 

a•+ 5a'b + JOa•b• + tOa'b' + 5ab• + .b• =5th Power. 
X a +b 

~511•b+1oa~'b'+ 5~ 
+ a•b + 5a'b' + IOa 'b' + !Oa'b' + 5ab• ,+ b' 

a'+ 6a•b + toa•b' + 20!l'b' + 15a'b• + 6ab• +b' =6th Power, &c. 

If the powers of a-bare required,Jbey will be found 
the same as the precediug, only the terms in which the 
exponent of b is an odd numher will be found negative; 
"because an odd number of umltiplications of a negative 
produces a negative." Thus, 1he cube of a-b will be 
found to be a' -3a 'b + 3ab' - b•; where the 2d and 
41h terms are negative, the exponent of b being an otld 
numbel' in these terms. In general, " 1 he terms of any 
power of a - b are positive and negative by turns.,, 

It is to be observed, that "in the first term of any pow
er of a+ b, the quantity a has the exponent of the power 
required; thal in the following terms, the exponents of a 
decrease gradually by the sarue difference, (via. unit) and 
that in the last te1·ms ii is never found. The powers of b 
are in the contrary order; ii is not found in the first lerm, 
but ils exponent fo the second term is unit, in the 3d 
term its exponent is 2; and thus its exponent increases, 
till in the last term it becomes equal to tbe exponent of 
the power required." 

As the exponents of a thus decrease, and at the same 
time those of b increase, "the sum of their exponents is 
always the same, and is equal to the exponenl of the pow. 
er required." Thus in the 6th powel' of a+ b, vis. a 6 

+sa•b + t5a•b' + 20a•b• + 15a'b• + 6ab• + b•, the 
exponents of a decrease in this order, 6, 5, 4, 3, 2, 1, 0; 
and lhose of b increase in the contrary order, 0, 1,2,3,4, 
~. 6. And the sum of their exponents in any term is al
ways 6. 

To find the co-efficient of any term, the co-efficient of 
the preceding term being known; you are to "divide 
the co-efficient of the preceding term by the exponent of 
b in the given term, and to multiply the quotient by the 
exponent of a in the same term, increased by unit." Tb.us 
to find the co-efficients of lhe terms of the 6th power of a + b,youfind lhe lermsarea 8 ,aab,a.sb2 ,asb3,aib~,aba, 
b6 ; and you know the co~ef:licient of !he first term is unit, 
therefore, according to the Rule, the co-efficient of the 
second term will be 

l -
-X-l+l=6; 
l 

that of the third term will be 
6 ---
-x 4 +I= 3 X 5 = 15; 
2 

that of the fourth term will be 
1.5 __ 
- X :J + I = 5 X 4 = 20; and those of the follow-
3 

ing terms will be 15, 6, 6, agreeable to the preceding table. 

In general, if a + bis to be raised' to any pewer m, the 
terms, without their co~efficients, will be, am, am - 1 b, um 
- :ib:1, am- 3bs, am- 4b4, am - 9 b•, &c. continued till 
the exponent of b becomes equal to "'· 

The co-efficients of the respective terms, according to 
the last Rule, will be 

m-1 m-1 m-2 
1,m,m x --,m X -- x--, 

2 2 3 
m-1 m-2 m-3 

mx--x--x--, 
2 3 4 

m-1 m-2 m-3 m-4 
mx-- x--x--x--, 

2 3 4 4 5 
&c. continued un1il you ban one co-efficient more than 
there are units in ?n. 

It follows therefore by these last Rules, that a+b) m 
m-1 

= am + mam - lb + m x -- x am- 'b' + m 
2 

m-1 m-2 tn -1 1n-2 
x--x--x 4m- 3b3 +111 x-- x--

2 3 2 3 
m-3 

X -- X am - •b• +• &c. which is the general the. 
4 

orem for raising a quantity consisting of two tqms to any 
pmverm. 

If a quantity consis1ing of three or more ternJs is to be 
invoh·ecl, "you may dislinguish it into two parts, cons id~ 
eriog it as a binomial, and raise it to any power by the 
preceding Rules; aud lhen by !he same rules yon may 
substitute instead of the powers of these compouml parts 
their nlues." Thus, 

;;+b+-c' = a+ b + c' = -;;-+b' + 2c x an 
+ c• =a• + 2ab + b• + 2ac + 2bc + c'. And a+ 
-3 -3 -:3 --

b+ c = a+b +3c X a+b+3c' Xll+b +c' = 
a'+ 3a•b+ 3ab• + b' + 3a'c +6abc + 3b•c + 3ac• + 
3bc' + c'. 

In these examples, a + b + c, is consiJered as compos
ed of the compound part a+ b and I he simple par1 c; and 
then the powers of a + b are former! hy the preceding 
rules, and substituted for U+b ancl u+b"" 

OF EVOLUTION. 

The re,·erse of In1olution, or the resoh-ing of powerct 
into their roots, is called E,·olut ion. The roots of sin;I< 



ALO 

C'{TJantitics are ea•ily extracted by dividing their expo· 
nenu by fhe nuruoer that denominates the root required. 
TCu , the s'luare root '>fa• j3 at = a•; and the square 
root of a• b' c 1 is a1 b4 c. The cube root of a' b' is a.;. 
b} = a1 b; and the cube root of x•y•~ 11 is x'y1 :i•. 
'l'hr. g1·ound oi this rule is ob,;ious from th~ rule for Tnvo· 
luti '"· The powers of anv root are found by multiplying 
it• exponent by the index that denominates the power; 
end therefore, when any power is given, the root must be 
found by diduing the exponent of !he given power by the 
number that denom:nates the kind of root that is required. 

po~e~~~:~r:a~r~~~t~!ew~~~~:a;r t~;~1:itti~:; ~h~~:,i:iie 
or nega.tirn root, if the root is denominated by any even 
numbe:r.'' r.rhus the square root of+ a• may be+ a, or 
- a, because + a x + a, or - a x - a gives + a• 
for the product. 

But if d power baYe a negative sign, "no root of it de
nominated by an even number can be assigned,'' since 
there i• no quantity that multiplied into it•elf an even 
numuer of times can give a negative product. Thus the 
square root of - as cannot be assigned, and is what we 
call an "impossible or .imaginary quantity." 

But if the root to be extracted is denoruinated by an 
odd number, then shall tbe sign of the root be the same as 
the sign of the given uumber whose root is required. rrhus 
the cube root of-a' is-a, and the cube root of-a•b• 
is-asb. 

If the number that denominates the root required is a 
divisor of the exponent of the given power, then shall the 
root be only a "lower power of the same quantity." As 
the cube root of a11 is a•, the number 3 that denominates 
the cube root being a divisor of 12. 

But if the number that denominates what sort of root is 
required is not a divisor of the exponent of the given 
power, "then the root required shall have a fraction for 
1ts exponent." . Thus the square root of as is uj; the 
cub; root of as 1s a!, and the sq.uare root of a itself is aj. 

'I hese powers that have fractwnal exponents are called 
"imper~ect powc.rs or surds ;".an~ are otherwise expressed 
by placing the given power w1thm the radical sign ,;-
anU _placing abov~ the radical sign the number that de~ 
11om111ates what kind of root is required. Thus 

a: = \.'(i3, ~ =~as; and an = .vam. In numbers the 
•quare root of 2 i• expressed by ~2, and the cube root of 
4 by v4· 

. ~hese imperfect powers or snrds are "multiplied anu 
<11rnled, as other powers, by adding and subtracting their 
.exponents." Tbu~, 

aj X a-} =al= al; 

a\ x tJi = aJ + i = aH = 1 s~ 
ui 1-3 

and~= a-2 = n{ =a'. 

They are invohed likewise, and evoh·ed after the 
srune manner a.a perfect power.. Thus the square of a{ 

is a • X j = a• ; the cube of aj is a • X t = at. The 

1q1me root of at Li a S)("'i' = a.J., tbe cube root of a! is "'1· 
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The oquare root of any compound quantity,. • 1 a• + 
2ab +bs is discovered after this manner. ••Firs!, take 
care to dispose the terms accorJing to the dimeos1on1 of 

:~: ~~~~~~:~ :~. i~ ~~~·~r:e;• ~h~~r ~~: ~~:1 "m~~"i:e;:;~&! 
root. Then subtract its square from the proposed quaa
tity, and divide the first terrn of the remainder (2ab + 
b•) by the double of that member, vis. 2a, and t~e quo. 
tient bis the second member of the root. Adu this lee· 
ond member to the double of the first, aud multiply their 
sum (2a + b) by the second member b, and subtract the 
product (2ab + b•) from the foresaid remainder (2 ab + 
b')and if nothing remains, then the squ•re root is obtai• 
ed; and in this example it is found to be a + b. 

The manner of the operation is thus: 
a• + 2ab + b' (a + b 
a• 

2a + b) 2ab + b• 
X b 2ab + b' 

0 • 0 
But if there bad been a remainde:, you must hand> 

vided it by the double of the sum of the two parts already 
found, and the quotient would have given the third mem
ber of the root. 

Thus, if the quantity proposed had been a• + 216 + 
2ac + b' + 2bc + c', after proceeding as above, 111' 
would h"''e found the remainder 2ac + 2bc + c•, wbicl 
divided by 2a + 2b gives c lo be anuexed to a+ b astlie 
third me'."be~ of th~ root. Then adding c to 2a + 2l, 
and mullrplymg therr sum 211 + 2b + c by c, subtractlbe 
product 2ac + 2bc + c' from the foresaid remainder: and 
since nothing now remains, you conclude that a + b +e 
is the square root required. 

The operation is thus 

:: + 2ab + 2ac + b• + 2 be+ c• (a + b + c 

2a + b)2ab + 2ac + b• + 2bc + c• 
X b 2ab +b' 

2a + 2b"+c) 2ac + 2bc + c .-
X c 2ac + 2bc + c• 

0 . 0 • 0 
Another Example • 

~~ - ax + iua (x - ya 

2:t - ~a)- ax + j.aa 
X -ta -ax+ -}aa 

0 . 0 

. In general, to extract any root out of an • an
l~ty, "F~rst range that quantity accordin" ~og:~!nd~en
srons of its letters, and extract !he saiu ~o 1 t f th• 
first .term, and that ~hall .be the first rnembc~ oofn th~ root 

~~ftt'b! th~h::m~~;~ht~tscl:~~~~~a~e~i~:cnsion lowe.r by 
a~d. multiply the power that arises by ·tliat ~~~b .. rqi~~~~~: 
d111de the second term of the given quantify by the pro.i'. 
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uct, and the quotient shall give the second member of the 
root required." 

Thu,, to extract the root of the 5th power out of a' + 
5a•b + JOa•b' + JOa'b' + 5ab• + b•, I find that the 
root of the 5th power out of n• gives a, which I raise to 
the 4th power, and multiply.ing by 5, the product is 5a•; 
then dividing the second term of the given quantity 5a•b 
by 5a 4 , I find b to be the secoad member; and raising CL 

+ b to the 5th power, and subtracting it, there being no 
remainder, I conclude that a+ bis the root required. If 
the root has three members, the third is found after the 
same manner from the first two considered as one mem
ber, as the seconcl member was found from the firt;t; which 
may be easily under$tood from what was said of extract· 
ing the square root. 

In extracting roots it will often happen that the exact 
root cannot be found in finite terms; thus the square root of 

x 2 x 4 x 6 5x 8 

a + x' is found to be a+---+---
+, &c. 2a Ba' 16a' 12Ba7 

'llhe operation is thus: 

xi. x" x' 
a' + x' (a+ -- - + - -, &c. 

2a Ba' 16a5 

a' 

x 6 x 8 

+---,&c. 
Bw' 64a 6 

Affcr flu:: same manner, lhe cube root of a 3 + :cJ will 
x 3 x 5 5x 9 10.tP 

be found to be a + - - - + - - -- +, 
&c. 3a:t Da 6 8lit 8 243a1 t 

"The general fheorem which we gave for lhe irn•olu
fion of binomials, will serrn also for their evolution;" be
cause, lo extract any root of a girnn quanlity, is the same 
thin'f; as lo rai~e tb2I qu:i:nlity 10 a power whose exponent 
is a fraclion that Jias its denominator equal to the number 
that expresses what kind of root is to be e:ilracled. rrhus, 
to extract the square root of (t + b is lo raise a + b to a 

--111 m 
pon·cr whose exponent_ is j. Now, since a + b =a 

m-1 m-1 
+m X am- 1 b+m X--a1:1-::.b:+m X--

m-2 2 2 
'<-- X u-·11- b:i,&c. 

:.J 
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·Supposiug"' = j, you will find ;;.+b}T =a} + i X 

a 2b+jx -~xa -jb 2 +i x-~x-fa-f 
b b' b3 

b',&c. =•i+--- + --,&c. 
2al 8a! 16aj j. 

And after this manner you will find that <~ =a+ 
x" x• x 6 

- - - + - -, &c. as before. 
2a Ba' I6a' 

OF PROPORTION. 

When quantities of the same kind are compared, it may 
be considered either how much the one is greater than the 
other, and what is their differ~nce; or, it may be consid
ered how many times the one is contained in the othe1•, 
or, more generally, what is their quotient. The first re· 
Jation of quantities is expressed by their arithmetical ratio; 
the second by their geometrical ratio. That term whose 
ratio is inquired into is called the Antecedent, and that 
with which it is compared is called the Consequent. 

When of four quantities, the difference betwixt the first 
and second is equal to the difference betwixt the third and' 
fourth, those quantities are called Arithmetical Propor
tionals; as the numbers 3, 7, 12, 16; and the quantities 
n, a+ b, e, e + b. But quantifies form a series in Arith· 
metical Proportion, when they" increase or decrease by 
the same censtant difference;" as these, a, a+ b, a + 
2b, a+ 3b, a + 4b, &c. x, x -b, x- 2b, &c. or the 
numbers l, 2, 3, 4, 5, &c. and IO, 7, 4, 1, - 2, - 5, - 8, 
&c. 

In four quantities arithmetically proportional, "the 
sum of the extremes is equal to the sum of the mean 
terms." Thus, a, a + b, e, e + b, are arithmetical pro
portionals, and the sum of the extremes, (a + e + b) is 
equal to the sum of the mean terms (a+ b + e.) Hence, 
to find the fourth quantity arithmetically proportional to 
any three giYen quanticies; u add the second and third, 
and from their sum subtract t11e first term, the remainder 
shall give the fourth arithmetical proporlional required." 

In a series of arithmetical proportionals, " the sum of 
the first and last terms is equal to the sum of any two 
terms equally distant from lhe extremes." If the first 
terms are tt, a+ b, ct+ 2b, &c. and the last term x, the 
lo;t term but one will be x - b, the last but two x - 2b, 
the last but three x - 3b, &c. So that the first half of 
the terms, hu<ing those that ore equally distant from the 
last term set under them, will stand thus: 

a, a + b, a + 2b, a + 3b, a + 4b, &c. 
x -b, x-2b, x-3b, x-4b, 

tt + x, a + x, a + x, a + x, a + x, &c. 
And it is plain that if each term be added to the term 

above if, the sum will be a+ x, equal lo the sum of the 
first term a, and the lasl ferm a.· . From which it is plain, 
that'' the sum of all the terms of an arithmclical pro~res
siou is equal to tl1e sum of lh e first nn<l hst tahn bnlf as 
often as there are terms," that i ~, the sum of Jn arithmet
ical pro:;rcssion is equal 1o the sum of the fir:st am] Ia -, l td ms 
multiplied by half the number of tr1111s. Thus, i11 the 
prececHog series, if n be lhe number of tcrn1 !he :'l!fl! "( 
all tl1e terms will J,e u+Y x :'... 
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The common difference of the terms being b, and b not 
being found in the first term, it is plain that "its co-effi
cient in any term will be equal to the number of terms that 
precede that term.,, Therefore, in the last term x, you 
must have n-1 X b, so that x must be equal to a + 
tt=:J X b. And the sum of all the terms being u + x X 
~. itwillalsobe equalto2an+n'b-11b 11b-b 
2 ,ortoa+--

2 2 
X n. Thus, for example, the series l + 2 + 3 + 4 
+ 5, &c. continued to a hundred, must be equal to 
2 x 100 + 10000-100 
------= 5050. 

2 
If a series hal•e (0) nothing for its first term, then "its 

;um shall be equal to half the product of the last term 
mulliplied by the number of terms." For then, a being 
= O, the sum oftbe terms, which is in generalii"Tx X 
n, will in tLis case be n.1·. From which it is evident, that 
:.i ~ 
u the sun1 of any number of arjthmetical proportionals 
beginning from nothing, is equal to half the sum or as 
nrnny terms each equal to the greatest term." Thus, 

0+1+2+3+4+5+6+7+8+9 
9+9+9+9 +9+9+9+9+9+9 JO x 9 

= ----------- = --= 45. 
2 2 

"If of four quautities the quotient of the first and sec· 
ond be equal to the quotient of the third and fourth, then 
those quantities are said to be in geometrical proportion." 
Such are the numbers 2, 6, 4, 12; and the quantilies a, 
<1r, b, br; which are expressed after this manner; 

2 : 6 :: 4 : 12. 
a : ar : : b : br. 

And you read them by saying, As 2 is to 6, so is 4 to 12; 
or as a is to ar, so is b to b1·. 

In four quantities geometrically proportional, "the 
product of the extremes is equal to the product of the 
middle terms." Thus, Cl X br = ar X b. And, if it is 
required to fiod a fourth proportional to any three given 
quantities, "multiply the second by the third, and di
Yi<le their product by the firsr, the quotient shall gi»e the 
fourth proportional required." Thus, to find a fourth 
11roportional to a, ar, and b, I multiply ar by b, and di
'ide the product arb by the first term a, the quotient br 
is the fourth proportional required. 

'rhen a series of quantities increase by one common 
multip\icator, or decrease by one common di\oisor, they 
lft' said to be in" geometrical proporlion conliuued." 

" a As,n, ur, ar\ ar:J, ur 4 , ar 5 , &c. or, a,-,-, 
" " " J' r~ 
--, -, -,&c. 
T3 1·• rs 

'l'he common multiplier or di\"isor is called their "com
:.'1on ratio." 

In such a sericc:i, "the product of the first and last is al
ways equal to t i>e product of the second and last but 
one, or to the product of any two terms equally remote 
fN:n the ex treme.!!.,, In the series a, ar, ar~, arl, &c. if 
!I foe tl:e la t t.,m, tlt•n •hall th~ four last terms of these-
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ries bey, !!..., !!..., !!._; now it is plain that a X Y = ar 
r r 2 

T 3 

y y y 
x - = ars X - = ar' x -, &c. 

T r~ 7·J 

"The sum of a series of geometrical proportionals want
ing the first term, is equal to the sum of all hut the 1111 
term multiplied by the common ratio." 

y y y 
For ar + ar' + ar', &c. +- + - + - + y = 

,.s ,.s r 

y y y y 
,. x 11 +ar+ar',&c. + -+-+-+ -· 

r• r 3 rs r 
Therefore, ifs be the sum of the series, s - a will be 

equal to s-y X r; that is, s - a= sr -yr, or Br -
yr-a 

s z::::yr-a,ands = --.* 
r-1 

Since the exponent of r i• ahvays increasing from the 
second term, if the number of terms be 11 in the last term 

itsexponentwill be n - I. Thereforey =ar 11
-

1; 

n-1 +1 n (yr-a) and yr = ar = m· ; and s = --
r - 1 

arn- a 
= ---. So that having the first term of the series, 

r-1 
the number of the terms, aad the common ratio, you may 
easily find the sum of all the terms. 

Jf it is a decreasing series, whose sum is to be found as 
y y y 

ofy+-+-+-,&c.+ar3 + ar•+ ar+a,and 
T rs rl 

the number of the terms be supposed infinite, then shall 
a, the last term, he equal to nothing. l<'or, because n, and 

consequently r"- 1, is infinite, a= _Y_ = o. The 
r 11 -1 

yr 
sum of such a series s = --; lrhich is a finite svm, 

r-1 
though the nu111ber of terms be infinite. Thu~, 

IX2 
l + i + { + j + ·{,, + &c. = -- = 2. 

2-1 
1 x 3 

and I + i + j + TT + v'r + &c. = -- = ~ -
3 - 1 -

Of' EQUATIONS. 

D'.finit. 1. An Equ.a~ion is~ proposition asscrling tl1 e 
:~~u0al~y b~~\~:;n q1~aen~1.t1es, and 1s expresseU Ly placing 1he 

Def!.nit. 2._ Equations conlainin~ only one unknow11 
~ua11l1ty and .11s powers, are dh-ide<l into orders, accord· 

~:~n~ i~l~e0;11;;1~:t 1~~~:~ of the unknown quantity to bt: 

• Seethellu'es unclerthe next1:;c:ner3lhe:I'] 
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or the unknown quanli- 2d, quation Quadral, 
If the highest po,.er ~Isl, ~The e- ~Simple, 

ly in any term be the 3d, &c. is called Cubic, &c. 

Bui the exponenls or the unknown quantities are suppos
ed lo be integers, and the equation is supposed to be 
cleared of fractions, in which the unknown quantity, or 
any or its powers, enter the denominators. Thus, x +a 

3x-b 5 
= -- is a simple equation; 3x - - = 12, when 

c 2x 
cleared or the fraction by multiplying both sides by 2x, 
becomes 6xs - 5 = 24x a quadratic ; x" - 2x' = x 8 

- 20 is an equation of the sixth order, &c. 
To resolve an equation is to find the value or the un

known term in known terms. 

OF SlMPLE EQUATIONS, AND THEIR RL:SOLUTIONS. 

RuLE J. Any quantity may be transposed from one 
side of an equation to the other, by changing its sign. 

Thus, ir 3x - 10 = l?x + :; 
Then, 3x -2x= 10+5orx=l5 
Thusalso,5x + b = a +2x 
By transp. 3x = a - b. 

For equal quontities are thus added to or sublracted from 
both su1P.s . 

Coro!. Th• •i~ns or all the terms of an equation may 
be changed into the contrary signs, and it will continue to 
be true. 

RuLE 2. Any quantity by which lhe unknown quantity 
is multiplied may be taken away, by dividing all the other 
quantities of the rquation by ii. 

Thus, if ax= b 
b 

a 
Also, irmx + 11b =am 

nb 
x+-=11. 

m 
For ir equal quantities are divided by the same quanlity, 
the quotients are equal. 

Ru LE 3. If a term of an equation is fraclional, its denom· 
inalor may be taken away by wulliplying all the other terms 
by it. 

x b 
Thus, if - = b + c Also, if a - - = c 

a x 
x = ab + ac ax - b = ex 

And by lraos. ax -ex= b 
b 

And by div. x = --. 
a-c 

For, if all the terms or the equalion are mulliplied by 
the same quantily, the quantilies on each side will be 
equal. 

Carol. If any quantily be found ou bolh siJes of the 
equation, with lhe same sign, it may be taken away from 
bolh. 

Also, if all the term• in the equal ion are mulliplied or di
vided by the same quantity, it may be ta ken out of th em 
all. 
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If 3x + 11 = II + b, then 3x = b. 
If2ax + 3ub = ma + a•, then 2x + 3b = 111 +a. 

x 4 16 
If---= -,thenx-4=16. 

3 3 3 
By these rules the unknown term may be scparatctl 

from the known, and the equation is resolved. 

Examplts of simple equatio11s 1·esolved by lli t sc rules. 

If3x + 5 = x+ 9 
2x =4 

4 
x=-=2. 

2 
5x 4x 

If5x-- + 12 = -+26 
2 3 
5x 4x 

5x- --- = 26-12=1./ 
2 3 

30x-15x-8x = 84. 
Or 7x = 84 

5 9 

84 
x=- =12. 

7 

If-+-= 16 
x 4 

20 
-+9=6'1 
x 

20 +9x = 64x 
'%0 = 64., - 9x = 55x 

20 4 
x=- = -. 

55 11 

SOLUTION OP QUESTIONS PRODUCING SIMPLE EQUATIONS. 

GENERAL RrrLE. The unknown quantities in the ques
tion proposed must be expressed by letters, and the re
lations of the known and unknown quantities contained 
in it, or the conditions of it, as they are called, must be ex· 
pressed by equations. These equations being resoh•ed, 
give the answer to the question. 

For example, if the question is concerning two numbers, 
they may be called x and y, and the conditions from 
which they are to be investigated must be expressible by 
equations. 
Thus, if it be required Iha! the sum~ 

of two numbers sought be 60, that x + y = 60 
condition is expressed thus : 

If their difference must be 24, then x - y = 21 
If their product is 1640, then X!J = 1640 

x 
If their quolient must be 6, then - = 6. 

y 
Case 1. \Vben !here is only one unknown quantity lo be 

found. 
llur.E. An equation inrnlving lhe unknown quantily 

must be deduced from the question; and it is ob,ious. 
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thal, when there is only one unkn~wn qua~lity,. I here 
must be only one independent equation con tamed m. the 
question; for any olher would be unnecessary, and might 

be J:~~·~~<li~.:rln~ :~~!,"~::~~which if there be added. a 
half, a third parl, and a fourth part of itself, the sum will 
be!IO. 

:; JJ 

Let it be :; , then half of it is-, a third of it is -, &c. 
2 3 

3 s z 

'fhcrefore, s + - + - + - = 50 
2 3 4 

24s + J2a + 8& + 6s = J200 
50s = 1200 

s = 24. 
Case IJ. When there are two unknown quantities. 

RuLE. 'l'wo independent equations involving the !wo 
1mknown quantities, must be derived from the question. 
A value of one of the unknown quantities must be deri~ed 
from each of the equations; and th~se t~o v~lues. being 
put equal to each other, a o~w equation will arise, mvolv-

fog;;~~.0T::~~~:o~s:ulnt~~ B, were talking of their 
ages; says A to B, Seven years ago I was just three times 
as old as you were, and . seven years hence ~ shall be 
just twice as old as you will be. I demand their present 

ag'r:~t the ages of A and B be x and y, then seven years 
ago their ages were x - 7 and y - 7 ; and seven years 
hence they will be x + 7 and y + 7 ; therefore 

x - 7 = y-7 x 3 = 39 - 21 
x + 7 = y + 7 x 2 = 2y + 14 
x = 3y - 2J + 7 = 3y - 14 
x= 2y+l4-7=2y+7 

Therefore 3y-J4 = 2y + 7 
y= 21,and 
x =49 

Ex. 3. A genlleman distributing money among some 
poor people, found he wanted JOs. to be able to give 5s. to 
each; therefore he gi>es each 4s: ~nly, and finds he has 
••· left. To find the number of sh11lmgs and poor people. 

If any question such as this, in which there are two 
quantilies sought, can be resolved by means of one letter, 
the solution is in general more simple than when two are 
employed. There m?st ~e, bow.ever, two ~ndependent 
, 0 nditions; one of which JB used m th~ notation of o_ne of 
the unknown quantities, and the other gives an equation. 

Let the number of poor be::, then the. number of shil
lings will be 5z - JO, and also 4:: + 5; therefore, 
5s-10 = 4o + 5 

:; = 15, equal the number of poor, of course the num
ber of shillings is 65. 

Case Ill. When there are three or more unknown quanli· 
ties. 

RuLE. When there are lhree unknown quantities, there 
must be three independent equations arising from the 
question; and from each of these a value of one of the 
unkoown quanlilies ruust be obtained. By comparing 
these three nlues, two equations will arise, im .. ·olving only 
two unknown quantities; and in like manner may the rule 
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be extended}? such questions as cont.ain four 0~,:~r::: 
known quanl1~1es. Hence it rn~y be 1nferre~ rivcd from 
just as many mdependenl equallons may .b? ~ it these 
3 question as there are unknown quantities m t! 
quanlilies may be found by the resolution of equ~ 1~08".th 

Ex. 4. rro find three numbers, 90 tba~ 1he rs WI 

half the olher lwo, the second with one third of the other 
two, and the third wilh one fourth of the other two, may 

eate~~~~~~l~~e~:·be x, y, z, and the equations will be 

y+: 
x+ --=34 

2 
x+= 

y + - 3-=34 

= + x + y = 34; then, by the first equation 
4 

x = 
68 

- y -
3

; and by the second 
2 

x = I 02 - 3y - s; and by the third 
x = J36-4z-y; therefore 

68-y-.:i 
- - -=J02-3y-= 

2 
136-3 

y = --- ; and by the two latter equations 
5 

3s-34 
y = --, therefore, 

2 
3z-34 J36-z 

2 5 
15: - 170 = 272 - 2:; 

J7==442,or :1 =26 
y =22, and x =JO. 

On many occasions, by particular contrinnces, the OJI" 
erations by the prececling rules may he much abridged. 
This, Jiowever, must be left to the skill and practice oflhe 
learner. A few examples are the following. 

1. lt is often easy to employ fewer letters than there 
are unknown quantities, by expressing some of them from 
a simple relation to others contair:ed in the conditions of 
the question. 

2. Sometimes it is convenient to express by letters, nol 
the unknown qoanlilies themselves, but some other quanti· 
ties connected with them, as their sum, difference, &c. 
from which Ibey may be easily derived. 

3. In the operation, also, circumstances will suggest a 
more easy road than that pointed out by the general rules. 
Two of the original equations may be added together, or 
may .he. sublracled; someti.mes I hey must be pre·dously 
mulhphed by some quantity, to render such addition or 
subtraclion effectual, in exterminating one of the unknown 
quantitie~, or otherwise promoting the solution. Substi
tution_s .may be made of the values of quantities, in place of 
quantittes themselves; antl various other such cootri· 
unce3 may be used, which will render the solution much 
less complicated. 
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GENERAL SOLUTION OF PROBLEl!S. 

In the solutions of the questions in the preceding part, 

=:.i:s~~n~u.:n:~~~·~0b~i;;e~:l~~f~·:· f~;s~&~e~~s~s t~:nlbs; 
deduced from them. But if letters are used to denote 
the known quantities, as well as the unknown, a general 
solution may be obtained, because, during the whole 
course of the operation, they retain their original form. 
Hence al•o the connection of the quantities will appear in 
such a manner as to disco\•er the necessary limitations of 
the data, when there are any, which is necessary to the 
perfect solution of a problem. 

Ex. I. To find tw<> numbers, of which the sum and differ· 
ence are given. 

Let s be the sum given, and d the given difference. 
Also, let x and y be the two numbers sought. 

x+y = s 
x-y=d 

Whence{~~ ~-:;t 
d+y=s-y 

2y= s-d 
s-d 

y=--
2 

•+d 
Andx=--· 

2 

Thus, let the gi.ven sum be JOO, and the difference 24. 
s+d 124 

Then x =(-;- = 2" = )62 

(
s-d 76 ) 

amly= -;-=; = 38 

Equations are either pure or adfected. 
Dt}init. 1. A pure equation is that io which only one 

power of the unknown quantity is found. 
2. An adfected equation is that in which different pow· 

ers of the uukoown quantity are found in the several 
terms. Thus, 
a•+ a:t 2 = b', axs - bs =ms+ x•, are pure equa .. 
tions. 
.c • - ax= b2

, x 3 + x• = 17, are adfected equations. 

SOLUTION OF PURE EQUATIONS. 

Rut E. Make the power of the unknown quantity to 
stand alone by the rules formerly given, and then extract 
the root of the same denomination out of both side•, 
which will give the value of the unknown quantity. 

If a' + ax• = b• 
ax,= b3 -a, 

lJ3 -a' 
X:t=--

a 
/b'-a' 

'=v 

axm-b=Xm -c 
axm-xm= b - c 

b -c 
xm=--

a -1 

m/0-=c 
'1;= ,/ 

a -1 
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SOLUTJON OF ADFECTED QUADRATIC EQUATION S. 

An adfecled quadratic equation, commonly called • 
quadratic, involves the unknown quantity itself, and also 
its square: 

RuLE I. Transpose all the terms invoh ing the unknown 
quantity lo one side, and the known terms to the other; 
and so that the term containing the square of the unknown 
quantity may be positive. 

2. If the square of the unknown quantity is multiplied 
by any co-efficient, all the terms of the equation are lo be 
divided by ii, so that the co-efficient of the square of the 
unknown quantity may be I. 

3. Add to both sides the square of half the co-efficient 
of the unknown quantity, and the side of the equation in
volving the unknown quantity will be a complete sc1uare. 

4. Extract the square root from both sides of the equa
tion, and by transposing the nbove mentioned half co·ef
ficient, a value of the unknown quantity is obtained in 
known terms. 

The reason of this rule is manifest from the composi
tion of the square of a binomial, for it consists of the 
squares of the two parts, aud twice the product of the two 
part a. 

The different forms of quadratic equations, expressed 
in general terms, being reduced by the first and second 
parts of the rule, are these : 

J. zs +ax= bs 
2. xs-ax = bs 
3. xs-ax = -b• 

Casel. x• + ax = b' 
a' a 21 

x• +ax + - = b' + -
4 4 

a /Q> 
x +-=± ,; b'+-

2 4 

~a 
x=+ ,/b'+---

- 4 2 

Case2. x' -ax= b' 
as a2' 

x• - ax + - = b' + -
4 4 

a r-<i' 
x --=± ,/ b'+-

2 4 

a r-<>• 
x =- + ..; b' +-

2 - 4 
Case3.x•-ax = -b' 

a' a' 
.'t

2 -a2 +- =--b' 
4 4 

a ra.--
·• --= ±..; --b' 

2 4 

a~ 
.t=-±.; --b•. 

2 4 
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I. Every quadratic equation will have two roo~s, ex
cept such of the third form whose roots become 101pos-

oib~~0 Jn the two first forms, one or the root• must bepos
itil·e, and the other negath·e. 

a• 
3. ln the third form, if -, or the square or half or the 

4 
co-efficient or the unknown quantity, be greater than b:; 
the known quantity, the two roots will be positive. Ir 7 

a• 
be equal to b', the two roots become equal; but if 7 is 
less than b', the quantity under the radical sign becomes 
negative, and the two roots are impossib_Ie. . 

4. If the equation express the relation or magnitudes 
abstractly considered, where a contrariety cannot be sup
posed to take place, the negative roots cannot be of u_se, 
or rather there are no such roots; for then a negative 
c1uantity. by itself is unintelligible, and ther.efore the 
5q11are root of a posith•e quantity must be positive only. 

SOLUTION OF QUESTIONS PRODUCING QUADRATIC EQUA-
TIONS. 

The expression or the conditions or the question by 
equations, or the stating of it, and the reduction likewise 
of these equations, till we arrive at a quadratic equation, 
iiu·oh•ing only one unknown q~antity au~ its square, are 
crfectctl by the same rules which were given for the solu~ 

tio};~~ :~m&~~ e~';sti::t~ certain sum of money in goods, 
which he sold again for 241. and gained as much per cent. 
as the goods cost him: I demand what they cost him! 

If the money laid out bey 
The gain will be 24 - y 
But this gain is ~ 2400 - 1009 
(y: 24-y :: ----percent. 
100) y 

Therefore by { _ 2400 - I009 
question SY - y 

And by mult. and tr. y' + 100y = 2400 
Completing the I y• + I OOy +50\' = 2400 

square 5 + 2500 = 4900 
Extract the root y + 50 = ± v -wuu = 70 
Trans. - y = .= 70 - 50 = 20, or - 120. 

'I'he answer is 201. which succeeds. The other root, 
- 120, has no place in this example, a negative number 
Lcing here unintelligible. 

To find two numbers whose sum is 100, and whose prod
uct is 2059. 

Ex. 2. Let the given sum JOO = a, the product 
2059 = b, and let one of the numbers sought be a:, the 
o!her will be a - x. Their product is ax - x2. 

Therefore ax- .r 2 = b, or x 9 
- ax = - b 

a 2 al-

f'ompl. the·~· ·• - a.t + - = - -b. 
I 4 
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a ~ 
Ext. ,.r- x - - = + v - - b 

2 - 4 

a ~ 
Transp. x = ;-± v ~-b 

And the other l 11 _ :x: = ~ + ,.rfC!:_- b. 
number S 2 4 

By inserting numbers, x = 71 or 29, and a- x = 2~ 
or 71 so that the two numbers sought are 71 and 29. 
H~re it is to be observed, that b must not he greater 

a' 
than-, else the mots or the equation would be impoB!i-

ble; ~at is, the given product must not be greater than 
the square or hair the given sum of the number~ s~ughl. 
This limitation can easily be shown from other prrnc1ples; 
for the greatest possible product of two parts into wh_icl1 
aoy number may be divided~"is, when each of them 19 a 

hair or it. Ir b be equal to-, there is only one soluJion. 
4 

a 
and x = -, also a - x = -. 

2 2 

OF INDETERMINATE PROBLElJS. 

It may be observed, that if there are more unknown 
quantities in a question than equations, by which their re· 
lations are expressed, it i:i in<letermined. In other cir
cumstances, such problems arc resolved by various ruelh· 
ode, not to be comprehended in general rules. 

Ex. 1. To di\"idc a given squa1·e number into two part1, 
each of which shall be a squai·e number. 

There arc two quantities sought iu this question, and 
there is only one equation expressing their relation; but 
it is required also that they may be rational, which cir· 
cumstance cannot be expressed by an equation ; another 
condition therefore must be assumed, in such a manner aa 
to obtain a solution in rational numbers. 

Let the given square be a•; let one or the squares 
sought hex', the other is a• -x•. Let rx - a also be 
a side or the last square, therefore 

r 1 x 1 - 2rxa + a1 = al- - xi. 
By transp. r 2 x 2 +xi = 2rxa 
Divide by x r•x + a: = 2ra 

2rtt 
Therefore - x = --

r• +I 
2r 2 a r 2 -1 

And rx - a = -- - a = --- "· 
r'+l r' + l 

'2ra 
r' ~ti' therefore be assumed at pleasure, and ~l 

--a, which must always Le rational, will be the sides ,.. + l 
of !he two squares required. 

Thus, if a• = 100; then, if,.= 3, the sides or the two 
squa.res are 6 and 8, for 36 + 64 = 100. 

Also, let a'= 61. Then, if r = 2, the side, of tlie 
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32 24 1024 576 1600 
squares are - and - ; and - + - = - = 64, 

5 5 25 25 25 
The reason of the assumption of rx - a as a side of 

the square a• - xS, is, that being squared and put equal 
to this last, the equation manifestly will be simple, and 
the root of such an equation is always rational. 

Ex. 2. To find two square numbers whose difference 
is given. 

Let x• and y• be the square numbers, and a their dif
ference. 

.s + v 2-v 
Put -- = x, and -- = y 

2 2 
s• + 2sv +v• 

4 
.: 1 -2av +v2 

----=y• 
4 

2v = x• - y 2 = a. 
If x and y are required only to be rational, then take 

a 
v at pleasure, and x = -;' whence x and y are known. 

But if x and y are required to be whole numbers, take 
for s and 11 any two factors that produce a, and are both 
even or both odd numbers. And this is po•sible only 
where a is either an odd number greater than 1, or a num
ber divisible by 4. 

z+v .z-v 
Then --and--are the numbers sought. 

2 2 
For the product of two odd numbers is odd, and that of 

two even numbers is divisible by 4. Also if s and v are 
a+v 2-v 

both odd or both even, -- and -- must be inte-
gers. 2 2 

Ex. 1. Ha= 27, take v = l, then z = 27; and the 
squares al'e 196 and 169. Or zmay be 9, and v = 3, and 
then the squares are 36 and 9, 

2. If IL = 12, take v = 2, and z = · 6; and the squares 
are 16 and 4. 

OF THE ORIGIN AND COMPOSITION OF EQUATIONS; AND OF 
THE SIGNS AND CO-EFFICIENTS OF THEIR TERMS. 

The higher orders of equations, aud their general af
fer.lions, are best investigated by considering their orirrin 
from the combination of inferior equations. :::i 

Jn this general mel hod, all lhe terms of any equalion 
are brought lo one side, and the equation is expressed by 
making them equal to(). Therefore, if a root of the equa
tion be inserted in•lead of (x) the unknown quanlily, the 
positive terms will be equal to the negalire, and the whole 
must be equal lo O. 

Defi1til. "When any equation is pnl into this form, the 
lerm in which (x) the unknown quanlily is of the highest 
power is made the firs!, that in which the incl ex of xis less 
by I is lhe second, anrl so on, till the last inlo whicl1 the 
unknown <1unntify does not enler, and which is called the 
absolute lerm. 

Prop. 1. If any number of equations be multiplied to
gelher, on equation Ifill be produced of wbicl1 tl!e dimeTI· 
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•ion is equal lo the sum of the dimens10us of the equa 
lions multiplied. 

If any number of simple equations be mulliplied togeth
er, as x - a = O, X - b = O, x - c = O, &c. the prod
uct will be an equation of a dimension, containing as wany 
units as there are simple equations. In like manner, i( 
higher equations are multiplied together, as a cubic and a 
quadratic, one of the fifth order is produced, aud so on. 

Conversely. An equation of any dimension is consider
ed a• compounded either of simple equations, or of other 
such that the sum of their dimensions is equal to the di
mension of the given one. By the resolution of equations 
these inferior equations are discovered, and by invesligat· 
ing the component simple equations, the roots of any high
er equation are found. 

Cor. I. An equation admits of as many solutions, or 
has as many roots, as there are simple equations which 
compose it. 

Cor. 2. And conversely no equation can have more 
roots than it has dimensions. 

Cor. 3. Imaginary or impossible roots must enter nn 
equation by pairs; for they arise from quadratics, in which 
both the roots are such. And an equation of an even di
mension may have all its roots, or any even number of 
them, impossible; but an equation of an odd dimension 
must at least have one possible root. 

Car. 4. The roots are either positive or negati¥e, ac
cording as the roots of the simple equations, from which 
they are produced, are positive or negative. 

Cor. 5. When one root of an equation is discovered, 
one of the simple equations i:i found, from which the given 
one is compounded. The given equation, therefore, be
ing divided by this simple equation, will give an equation 
of a dimension low.er by l. 

Prop. JI. To explain the general properties of the signs 
and co-efl:icienls of the terms of an equation. 

Let x - a = O, x - b = O, x - c = 0, x - tl = O, 
&c. be simple equations, of which the roots are any pos
itive quantilies +a,+ b, + c, +IL, &c. and let x + m 
= O, x + n = 0, &c. be simple equations, of which the 
roots are any negative quantities - m, -111 and let any 
number of these equations he mulliplied together, as in 
the following table: 

x-c1.=0 
xx=-b =0 

=X2-ax ~ Q d . 
-bx+ctbS =0,a .ua ral1c. 

xx -c =0 

=X' -ct~ +ab~ -b x x•+"c xx-ctbc=O,aCubic. 
- c +be 

xx-m=O 

=x•- a~ + abl 
- b ,+ac -11/,0 
- c xx+ be . +abm/ X .r- aucm 
+ m) -<mi ~Xx-+ acm ~= O, •. ll1-

-bm \ + brm) quodral1e, 
-rm) 
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From thi• table ii i• plain, 
1. 'I'hat in a complete equation the number of terms is 

olwar ~redter by 1mit than the Jimension of the equation. 
~. The co-efficient of the first term is I. 
'l'he co.efficient of the second term is the sum of all the 

roots (a, b, c, m, &c.) with their signs changed. 
The co-efficient of the third term is the sum of all the 

rroducls that can be made by multiplying any two of the 
roofR together. 

The co-efficient of the fourth term is the sum of all the 
JlrOtlucts which can be made by multiplying together any 
three of the roots with their signs changed; and so of 
olbrrc:. 

'l'he last term is the product of all the roots, with their 
isigns changed. 

3. From induction it appears, that in any equation, the 
terms being regular1y arranged as ia the preceding exam
ple, there are as many positive roots as there are changes 
111 the signs of the terrus from + to-, and from- to+; 
:iml the remaining roofs are negati\·e. The rule also may 
lie demonstrated. 

Xote. The impossible roots in this rule arc supposed 
to Ue either positive or negative. 

Cor. If a term of an equation is wanting, the positive 
uncl negative parts of its co-efficient must then be equal. 
1f there is no absolute term, some of the roots= O, and 
1 he ec1uation may be depr.,sed by dividing all the terms 
h} the lowest power of the unknown quantity in any of 
them. Jn this case also, x -0 = 0, x - 0 = O, &c. may 
».e consi<lered as so many of the component simple equa
tion;, by which the gh·en equation being divided, it will 
uc dep1·essed so many degrees. 

OF TllE TRANSFORMATION OF EQUATIONS. 

Pr~p. I. The ilffirma!h·e roots of au equation become 
~1q;all\-·e,_ and the negallre become affirmative, by rhang
~,:~~~~- signs of the alternate terms, beginning with the 

~hus the rools of the equation x• - :;;• - 19x' + 49x 
- 30 = O, are+ 1, + :.?, + 3, - 5, whereas the roots 
of the equation x• + 1" - 19.t' -49.t - 30 = o, are 
-1,-2,-3,+5. 

'I'he reas~n of this is deril'ed from U1e composilion of 
the. co-effic1ents of these terms, which consist of combi-

~:!~o~:~h~! hoe~~-number~ of the roots, as explained in the 

Prop. JI. Au equation may be trar.sforrned into anofh· 
er that shall have its roots greater or less than the roots 
of the given equation by some given difference. 

Le!! be lhe ~iven tlifference; then y = 1· ± e, and x 
~ y + __:.; and ~f for .i: ant.1 it.s patvers in the gi·•en equa
t1~11, Y.+ e a?d lls powers be mserled, a new equation will 
~ri1

1~e~e 1.~ • .±h~~h the unkno\rn quantity is y, an<l its value 

Lr,~ the equation proposed b~ :3. -px2 + qx _ r = o, 
?f '".luch the r~ots mabt be tl11uumhcd IJy t. By insert

:1i1~/~:~~i~~g i~~s powers y + e and its po\'.'ers, the equa· 

!J' + ~t!J' + 3r'g + •' "'\ 
- pg• -'2p<!J-p<'}-+ q_v + qe - 0. 

-r 
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Car. I. The use of this frans(ormation is to take away 
the secoml, or any other intermediate term; for as the 
co-efficie!1ts of alJ the terms of tlle transformed equation, 
except the firsl, ;nYi:Ive the powers of e, and known quan. 
tities only, by putlmg the co-efficient of any term equal 
to O, and reso lving that equation, a value of e may be de. 
(ermined, which being substituted, will make that term to 
vanish. 

Thus let the co-efficient 3e - p = o, and e = j-p, wbic• 
bein~ substituted for e, the new equation will want the 
seco~d term. And universally the co-efficient of the fint 
term of an equation of " dimensions being I, !he second 

I 
term may be taken away, by supposing x = y ± - p. 

" Col'. 2. The second term may be taken away by tbt 
solution of a simple equation, the third by the solution of 
a quadratic, and so on. 

Prop. III. Au equation may be transformed into anoth
er, of which the roots shall be equal to the roots of the 
given equation, multipli~d or divided by a given quantity. 

Let y = xe, or y = -· 
c y 

'l'hen substitute for x and its powers, - 01· ye and ilt 
e 

powers, and the new equation will have the property re· 
quired. 

Car. I. An equation, in which the co-efficient of tlic 
first term is any known quantity, as a, may thus be trans
formed into a11other, in which the co-efficient of the first 
term shall be un it. Thus, let the equation be ax' -pz' 
+ qx-r = 0. 

Suppose y = ax, or x = '!!_, and for x and its powen 

. y . " y' 
rnscrt - anJ its powers, and the equation he comes --

a ~ 

PY' qy 
;;; + ;-r = O, ory' -py' + qay- a•r = O. 

Car. 2. If tl1ere are fractions in an equation, they ma1 
?e taken away, uy .multiplyi.n,g the equation by the denom· 
rnators, aml ~'Y this propos1!Jon the equation ma.v then be 
transfo~med mto another, without fractions, in which tbe 
co-cffic1ent o_f the fir:>l ternl is 1. In like manner maya 
surd co-efficient be taken away in certain case!:. 

Cor. 3. Hence also, if the co-efficieill of the seconl 
term of a ~u.b1c ~qualion is not di,.isible by 3, the fractioDI 
thence arising m the transformed equation l'i'anting the 
second term, may he taken away by the preceding corol· 
lary. But the second term also may be taken away, ,. 
Iha! there shall be no such fractions in the transformed 

. "'"+P 
equation, by supposing x = -3-, ± 1' being the co· 

~!ficicnt of the second term of the gi' en cqu·t' \nd 
Ii the equation axl - px" + 'JX- r = O, f;~ 0~irr;, ii 

\1 hich ]J i:) not Uh isibJc by 3, by supposing .t = ~1 
~l:e ~rn;1sformed eq~1a.~io11 re<lucc(I i~ =1 _ ap.i .J.. n~~11 

X 
- \.-~p +':Yt1pq-:.1~r= O; ''·cr.irng t!ic t<-ro'nu 1Jrra, 
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having I for the co-efficient of the first term, and the co· 
efficients of the other terms being all integers, the co-effi
cients of the given equation being also supposed integers. 

Ge11ernl Corollm·y to Prop. I, II, Ill. 
If the roots of any of these transformed equations be 

found by any method, the roots of the original equation, 
from which they were derived, will easily be. found frou1 
the simple equations expressing their relation. Th~s, 
if 8 is found to be a root of the transformed equation 

z +2 . 
:• + 23; - 696 = O. Since x = --, the corres-

5 
ponding root of the given equation 5x' - 6x' + 7x-30 

8 + 2 
= O, must be -- = 2. It is to be observed also, that 

5 
the reasoning in Prop. II. and III. and the Corollaries, may 

1 be extended to any order of equations, though in them 
it is applied chiefly to cubics. 

From the preceding principles and operations, rules 
may be deri,·ed for resolving equations of all orders. 

ALGENEl:l, a fixed star of the second magnitude, on 
the right shoulder of the constellation Perseus. 

ALGOL, the name of a fixed star of the second magni
tuJe in the constellation Perseus, otherwise called Medu
sa's head. 

This star bas been subject to singular variations, ap~ 
pearing at different times. of ~itf~rent magnitudes, from the 

~ fourth to the second, which 1s its usual appearance. It 
hag been conjectured that the cause of this variation is 
-owing cilher to the interposition ofa large body revolving 
round Alrrol, or to some motion of its own, in consequence 
of which~ part of its body, covered with spots, is periodi· 

''';<ally turned toward the earth. 'l'he period of variation is 
>aid to be 2d. 20h. 49' 2'. 

ALGOMEIZA, a name giren to the star Procyon. 
ALG OU, among medical writers, a term used to <lenote 

m unusual coldness or chillness in any part of the body. 
ALGORAB, a fixed star of the third magnitude, in the 

ight wing of Conus. 
• ALGUAZIL, in the Spanish policy, an officer whose 
vusincss it is to see the decrees of a judge executed. 

ALIIABOR, among the Arabians, is the star which we 
·;)all Siriu•. 
· ALlllllTO, a fixed slar of the third magnitude, in the 
:onstellation Capricorn. It is sometimes called rostrum 
,ralli11cr. Near this star, in the year 1600, appeared a 
~ ;c,~ star, which lasled 21 years, and then disappeared 
,: 1garn. 
·.~ ALIAS, in law, a second or further writ issued from 

·~i. he courts ?f \Vestminste1· after a cctpias, &c. bas been 
ued out without effect. 

·· ALI <\S D1cTus, the legal description of a person known 
•y hvo or mor6 names. 

ALIBI, denotes the •hsence of the accused from tlie 
rlsce where he is chargc1l to have committed the crime. 

AL IDES, among the Mahomctans, a designation given 
o the dc.ccndants of A Ii; between whom and the Om

'"iiades there was a warm di•pute about the kaliphate. 
_,,,. ALIBN, in law, a person born in a strange country, 

ot within the king's altc~iance, in contradistinction from 
denizen, or a oaturnl subject. See DE?ilUJlf. ~ 

' .-or,.1. l!l 

AL l 

An alien i• incapoble of inheriting lands in England, 

:::\e~a~~r~~::1n ~1::h:~~~(~!~~=~.t~f :ili~!:0n:: ~:; 
can enjoy an office, or be returned on any jury, unless 
where an a1ien is party in a cause; and then the inquest 
of jurors shall be one half natives and the other aliens. 

The issue of en English woman, by en alien, born 
abroad, is an alien in law. But if an Englishman, liv6 

iug beyond sea, marry a wife there, and have children 
boru abroad, they are deni•ens, and shall be heirs to their 
father. 

Aliens can have no heirs, strictly so called, because 
they have not in them any heritable blood; yet natural 
born subjects may inherit as heirs to their ancestors, even 
though their ancestors were aliens. 

If an alien is made a denizen by letlers patent, and then 
purchases lands, bis son before his denization shall not in
herit; but a son born afterward may inherit, even though 
the elder brother be living. Blacks. 

Every foreign seaman serviug oo board an English ship 
two years in time of war is naturalized. . 

Masters oi ships arriving from foreign parts are to ~1ve 
notice at every port of the number and usmes of all foreign
ers on board, under a penalty of 101. for each alien whose 
name is omitted ; 33 Geo. III. c. 4. And by the 42d 
Geo. Ill. c. 22, commonly called the alien bill, his majes
ty may issue a proclamation ordering aliens out of the 
kingdom; and in case of disobedience, the alien for the first 
offence shall suffer imprisonment for one month, and for 
twelve months for a second offence, being liable to trans· 
portation for life for the third. Secretaries of state m•y 
grant warrants for conducting such aliens out of the king~ 
dom as they apprehend will not pay due obedience to the 
proclamation. 

ALIEN DUTY, an impost laid on all goods imported by 
aliens, over and above the customs paid for such goods im· 
ported by British and on British bottoms. 

ALIEN PRIORtEs,a kind of inferior monasteries, former· 
ly very numerous in England, and so called from their be
longing to foreign abbies. 

ALIEN ABLE, denotes something that may he alien
ated. 

All estates are alienable, except those in tail and for 
life: a bond too, with condition not to alien, is said to be 
good. 

ALIENATION, in law, denotes the act of making 
over a man's property in lands, tenements, &c. to another 
person. 

To alien or alienate in fee, is to sell or convey the fee 
simple of lands, &c. 

ALIENATION, in mortmain, is making over lands, tene. 
ments, &c. to a body politic, or lo a religious house, for 
which the king's license must first be obtained, otherwise 
the lands, &c. alienated will be forfeited. See J\lonT· 
MAI!'>. 

Alienation of crown fonds is ahvays supposed to be 
made under a faculty of perpetual redemption. 

A perpetual copy hold is also a kind of alienation. 
ALIENATION, in Roman antiquity, was used for a father' s 

discarding a son in his own life time. 
ALIENATIOS offict, is that to which are carried all wrils 

of covenants and entry upon which fines are levied, in or
der to have fines for alienation set upon them 
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ALIMENT, among physicians, denotes whatever is 
capable of nourishing the human bo~y. A_liment i•. either 
animal or vegetable1 of an aUeouatmg or rncrassating 1:1a· 
ture; and with respect to the taste, is sweet, fat, acnJ, 
Htringeot, salsuginous, bitter, and acrid. 

ALIMENTARY DUCT, a name by which some call the 
inle•tines, on account of the food passing through them. 
See AN.lTOMY. 

Alimentary duct ;, sometime• al;o u•ed for the thora
cic duct. 

ALtME?iTARY CHILDREN, in Roman antiquity, an ap
pellation given to 1hose educated in houses not unl.ike ~ur 
J1ospilals, erected for that p.urpose . . There were likewise 
alimentary girls, who owed their maintenance to the boun
ty of several empresses, as the boys did theirs to tlrnt oft be 
emperors. 

ALIMENTARY LAW, among the same people, that where .. 
hy children were obliged to maintain their aged parents. 

ALIMONY, in law, denoles the maintenance sued for 
by a \o;iife, in case of separation from her husband, where
in she is ueither chargeable with elopement nor adultery. 

Anciently this was recoverable only in the spiritual 

co~~ti:fL~~i·U~:to~X'L~;.~~~:i~;~~,~~1~ 1~~~~~1~ity, a 
!'ilenant belonging to the baths, whose business it was, by 
means of waxen plasters, and an instrument called ,•olsel
Ja, to take off the hairs from tbe arm pits, and even arms, 
legs, &c. Ibis being deemed a point or cleanliness. 

ALIQU ANT 7mrls, in arithmetic, tho•e which will 
not divide or measure the whole number exaclly. r.rhus, 
7 is an aliquont part or 16, for twice 7 wants 2 of 16, anJ 
three times 7 exceeds 16 by 5. 

ALIQUOT pctrt, is such part or a number as will di
,·ide and measure it exacily, without any remainder. For 
instance, 2 is an aliquot part of 4, 3 of 9, and 4 of 16. 

To find all the aliquot parls or a number, divide it by 
ils least divisor, and the quotient by its least divisor, until 
you get a quotient not further di•·isible, and you will have 
all the prime di\'isors or aliquot parts of that number. 
Thus, 60 divided by 2, gi\"es the quotient 30, which di
vided hy 2 gives 15, and 15 dirided by 3 gives the indi
,·isible quotient 5. Hence the prime aliquot parts are 
1, 2, 3, 5; and by multiplying any two or three of these 
together, you will find the compound aliquot parls, viz. 
4, 6, 10, 12, t5, 20, 30. 

Aliquot parts must not be confounded with commensu· 
rable ones; for though the former are aH commensurable, 
yet these are not always aliquot parts: thus 4 is commen· 
1urable with 6, but is not an aliquot part of it. 

ALISMA, water plantain, a genus of plants of the class 
and order hexandria polygynia. The essential character 
is, calyx three leal"ed; petals three; seeds several. 

There are nine species, most of which may be found in 
England. 'I'hey are inhabilantsofwatry places, bogs, &c. 

ALKAHEST, or ALCAHEST, among the old chymists, 
denotes an universal menstruum capable of resoh ing all 
bodies into their first matter, or ens primum; and that 
'\Vithout suffering any change or diminution by so doing. 

Van Helmont assures us in the most positive manner, 
that be himself was master of such a menstruum. But, 
iu thia enlightened period, when cbymical research has 
been extended further !ban it ner was before, the notio~ 
i~ deservedly ridicule<l. 

AL r 
ALKALESCENT denote• a substance sligh!ly alka· 

line, or in which alkaH is beginning to be formed, 8.Dd to 

pr~~~~~ei. ~:i~':o~~"::'~ic~~abian origin~ and wu 
introduced into cbymistry after it had been apphed to the 
plant which slill retains !he name of kali. 'Vhen t~ia 
plant i• burnt, the ashes washed iu waler, and.the wa_ler 
c\'aporated to dryness, a while substance rema1?s, which 
is called alkali. This, bowe\'er, may be obtained from 
other substances besides the kali: aud the word alkali is 
now applied to all bodi_es which. possess, I, a caustic fa•!•i 
2, !he properties ?f. being_ rnlalll1zed by heal _; 3, of be1~g 
capable of comb111mg ~1lh ac1.ds ; 4, of. herni; soluble 111 

water, even when combmerl w1lh carbonic acid; and,5, 
capable of converting vegetable blues to g1·e.en. 

The alkalies at present known are three in number: 11 

~~~~'~ik:ii:~~~/,ei ;e~~i~~i:· r.l~:a:~: v~;::il~~= ~~:~ 
the last is called volatile alkali, because it readily assuma 
a gaseous form, and consequently is dissipateJ with a 
moderate degree of heal. 

Alkalies readily unite with sulphur, forming compouniii 
which have !he property of absorbing the oxygen froa 
the almosphere, and when moistened, of gh·ingout a pect
liar and very fetid gas. These compounds were formerly 
called alkaline hepars or li\'ers; but according to tM 
modern nomenclature, they are denominated sulpburels. 
'The alkalies ha\"e a very powerful acl ion on alma•! all •ei· 
etable and animal matlers, producing speedy disorgui
zation, and reducing them to a pulp. \'Vith oils they fOllll 
a compound known by the name of soap. They unle 
with all !he acids, and produce neulral salts of varionl 
degrees of solubility; in which, when the contents are 
mutnally saturated, !he distinguishing properties ofbotl 
acid and alkali are nentraliied, and nu longer to be per
cehed. From their affinity to acids, alkalies decom~ 
the acid solulions or all melals and mos! earths. Set 
CHV:\llSTRY. 

A1.KALJNE earths, are tJ10sc earths ul1icb agree wit) 
alkali in rhe properly of solubility in water to a certoil 
extent ; of changing blue and red vegetable colours It 
greC:n; of absorbing carbonic acid ; and of posseuilg: 
those acrid qualities that distinguish the alkalies. 1'bt 
nesia, lime, barytes, and slrontiau, are deemed alkalilr 
••ribs; but the former is ,·ery imperfectly so, beil! 
scarc~ly more soluble in waler !ban silex. Barytes 1114 
strontlan approach nearer to an alkaH than lime, in beiag 
largely soluble in waler. 

ALKALINE salts. See 1'IATERIA MEDICA. 

ALKEKENGI, winier cherry. See PHvsALis. 
A_LKERl\lES, in. pha~macy~ a compound cordial CGL" 

f~ction, made of var1ouii ingredients, as rose water, sup. 

i:"i~a::!\lai~~~s:d~oo<l, &c. hut the principal one is kermet-

ctl,~~JCc~~~~.~·r ~~o~a~1~0d8e~i~:e5f~~:, t~~e A;·:~~cc~::! 
ka~oa, to read; s1gmfy111g lht ,.eadfog, ot· rather , .. 
71•/ucli ouglil lo bt r_e~d,] the scripture or bible of lb< 
l\Ja~omelans; containing the rernlations and doctrine111'. 
!heir preleoded prophet. 

The allwran i• di_vided into I 1.1 larger portions or •et! 
unequal.length, _which we call chapters, ~ut the Arabia• 
son•ar, m tlle smgular 1mrn; a word rarely useU on ID! 
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other occasion, and properly signifyihg a row, or a regular 
series. These chapters are nor, in the manuscript copies, 
distinguished by their numerical order, but by parlicula1· 
titles, which are taken sometimes from a peculiar subject 
treated of, or person mentioned in them, usually from the 
fil'st word of note. Some chapters have two or n:iore 
titles, occasioned by the difference of the copie!'.I. Some 
of them being pretended to have been revealed at Mecca, 
and others at Medina, the 11oting this difference makes a 
part of the title. Every chapter is divided into smaller 
portions, of ,-ery unequal length also, which we customa· 
rily call Yerses; but the Al'abic word is aya.l, signifying 
sign! or wonders~ Besides these unequal divisions, the 
l\lahornelans have also divided their koran into 60 equal 
porliolls, each subdivided into four equal part•. But the 
koran is more usually divided into 30 sectioes only, each 
of twice the length of the former, and in like manner sub
divided into four parts. rrhese divisions are for the use 
of the readers of1be koran in the royal temples, or in the 
adjoining chapels, where the emperors and great men are 
interred. 

There are 29 chapters of the koran which have thia pe
culiarity, that they begin with certain letters of the al
phabet, some wilh a single one, others with more. These 
le tters the Malrnmetuns believe to be the peculia1· mark 
of the koran, and to conceal several profound mysteries; 
the certain unders ta1.1ding of which the mote intelligent 
confess has not been communicated to any mortal, their 
prophet only excepted. 

The koran is universally allowed lo be written wilh the 
utmost elegance and purlty of language, in the dialect of 
the tribe of Koreish, the most noble and polite of all the 
A1·abians, but \Vilh some mixture, though very rarely, of 
other dialects; and it is coufesoedly the standard of the 
Arabic tongue. 

'.rbe great doctrine of the koran is the unity of God; 
to res lore which, Mahomet pretended was the chief object 
of his mission : that there never was, nor ever can be, 
more than one true orthodox religion; that, though the 
particular laws or ceremonies are only temporary, and !Ub
ject to alleration, according to the divine dil'eclion, yet 
the substance of it being eternal truth, is not liable to 
d1a11ge, but continues immutably the same; and that, when
e,·er this religion became neglected or cofl'upted in e3sen._ 
fiats, God had the goodness to re-inform and re-admonish 
mankind thereof by several prupbets, of whom Moses and 
Jesus were the most distinguished, till the appearance of 
l\lahomet, who is their seal, and !JO other to be expected 
after ltim. 

The most excellent moral in the whole alcoran is 
that in the chapter al alraf, vi=." Show mercy, do good 
(-o all, anJ dispute not with the ignorant;'' or, as l\lr. Sale 
!'enders it, Use indulgence, command that which is just, 
and \'Qithdraw far from the ignorant. Mahomet, accortling 
to the authors of the Kesclwf, having begged of the angel 
Gabriel a more ample explication of thi5 passage, recei\'ed 
it in !he following terms: •'Seek him who turns thee out, 
~·ive to hin1 who lakes from thee, pardoll him wbo injures 
t hee; for God will ha\·e you plant in your ~uuls the root s 
o f his chief perfect ion." It is easy to see I hat !hi• com . 
111enlary is Uoi-rowecl from the Gospel. 

The calipb Hassan, son of Ali, being at table, a slare 
le t foll a di;h of meat reek in~ hot, which scalJed him se-
1.e rely. The slave ft:ll on -his lrneetr, re-hearsing the5c 
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wor<ls of the alcoran: "Paradise is for those who res lrai1i 
their-auger." "I am not angry with thee,'' answered the 
caliph. "And for those who forgil"e offences against 
them,'' continues the sla.ve. "I forgil"e thee thine," re-

~~i:~ ~: .Cv~\'.P,h~dd: ~~\t.~0e~e ~'.11 ~~t ::~!e .~~~;;tt;~.~ 
rejoined t11e caliph; "and I give thee ten dinars.'' 

It is the common opinion that Mahomet, ""isled by 
one Sergius, a monk, composed ibis book ; but the l\Ius· 
sulmen believe it as an article of their faitb, that the 
prophet, who they say was an illiterate man, had no con
cern in inditing it; but that it lUS given him by God, 
who, to that end, made use of the ministry of the angel 
Gabriel; that, however, it was communicated lo him by Iii tle 
and little, a verse at a time, and in different places, during 
the course of 23 years. "And hence, say they, proceed 
that disorder and confusion visible in the work;" which, in 
trulb, are so great, that all their doctors have never been 
able to adj11St them. The alkoran, while Mahomet lh·ed, 
was only kept i11 loose sheets: his successor, Abubeker, 
first collected them into a volume, and committed the 
keeping of it to Haphsa, the widow of Mahomet, in order 
to be consulted as an original; and there being much di\'er
sity between the several copies already dispersed through
out the provinces, Othman successor of Abubeker pro
cured a great number of copies to be taken from that of 
Haphsa; at the same time suppressing all the others not 
cooformable to the original. 

ALKUSSA, a name given by the Swed<s to a fish 
which they also call a lake. It is a species of lobe Silurus. 

ALJ.J in the rvind, a phrase which expresses the state 
of the ship' s sails when they are parallel to t4e direction 
oflhe wind. 

ALL hands /way! the phrose by which a ship's com
pany are summoned upon deck. 

ALLA!\'IANDA, a genus of the pentandria monogynia 
class and order. The corolla is monopetalous aud funnel 
shaped; and the essential character is, cor. contorted; 
caps. lens shaped, erect,echinate, one celled, two valved, 
many seeded. r.rhe.l'e is only one species, the A. cathartica. 
It grows wild in Guiana. r.rbe leaves are cathartic, whence 
the specific name; and are used at Sul'inarn in the colic. 

ALLANTOIS, or ALLA-NTOJDEs, in comparative an
atomy, a vesicle investing the fretus of several animals, as 
cows, sheep, goats, &c. and filled with an uriuous liquor 
conveyed thither from the urachus. See CoMPARA'flVB 

ANATO!\IY'. 

ALLAY, the same with 111loy. 
AI,LEGATA, in Roman antiquity, a kind of subscrip

tion used by the emperors, importing the writings to be 
\'erified. 

ALLEGATION, in law, signifies the prnducing instru
ments or deeds, to authorize or justify something. 

ALLEGEAS, a stuff' manufactured in the East Indies. 
There are two sorts ; one of cotton, antl the olher of herbs 
which is !:!pun like Bax or hemp. ' 

ALLEGIANCE, in law, denote• the obedience which 
every subject owes to his lawful sovereig11. 

ALLEGIANCE, oath of, in the British policy, is that tak en 
in acknowledgment of the king, as a lemporal prin ce ; a9 

the oalh of supremacy acknowledges him for the suprem e 
heat! of the church. 

'l'his oatl1 may be lenclereJ to all persons abo,·e the 
age of tw eh-e ye11rs, whet her nati\tes, denizem, or ulien~·, 
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either in the court Jeet of the manor, or in the sh?rill''s 
court. It is a necessary preliminary to the holdmg of 

an~~i~G'&~~'. ~0°~~~r~~~r~:o:nfigure ~f r~et~ric; also 
a mode of writing, wherein something else lS signified, than 
the words in their literal meaning express. An allegory 
may be considered as a series or chain of metaphors, con· 
tinued through a great part of a discourse. For example, 
when the prophets represent the Hebrews under the alle· 
gory of a Yine planted, cultivated, and water~d hJ'. the hand 
of God, which, instead of producing good frmt, brmgs forth 

ve1W~;o~le~ ~~~~ ;~~~~=d into most religions: the He~rew 
abounds with them and it is well known that some ph1los· 
ophers of the Genthe world, undertaking to give a ra1ional 
account of the many horrid absurdities w.hich the poets 
had introduced into their religion, found 1t ~ecessary_to 
maintain that these fictions contained mysteries, and s1g· 
nified something very dilferent from what they se.emetl to 
express. Hence came the word allego~y,_ or a discourse 
that in ils natural sense, otMo "'?"ti~v£1, Sigmfies some other 
thing than what seems intended lo be meant. See Rn ET· 
ORIC. 

ALLEGRO, in music, an Italian 1Vord denoting that 
the part is to be played in a sprightly, brisk, lively, and 
gay manner. 

ALLELENGYON, in antiquity, a tax paid by the 
rich for the poor, when absent in the army. 

ALLEMAND, a sort of grave solemn music, with good 
measure and a slow movement. It is also a kind of dance 
very common in Germany aod Switzerland. 

ALLERION, or ALER ION, in heraldry, a sort of eagle 
without beak or feet, having nothing perfect but thewings. 

They dilfer from martlets in this, that their wings are 
expanded, whereas those of the martlet are close; and de· 
note imperialists vanquished and disarmed, for which 
reason they are more common in French than in German 
coats of arms. 

ALLEVEURE, the smallest copper coin !hat is struck 
in Sweden. It is about 2{d. of English money. 

ALLEY, in perspective, that which, in order to have 
a greater appearance of length, is made wider at the en
trance than at the termination. 

ALLIANCE, in the civil and canon law, the relation 
contracted between two persons or two families by marri
age. 

An alliance ia thus contracted between the husband and 
his lvife's relations, between the wife and her husband's 
relations, but not between the relations of the husband and 
wffe. 

ALLIANCE is also used for a treaty entered into by 
&overeign princes and states, for their mutual safety and 
defence. 

In this sense, alliances may be distinguished into such 
••are offensive, whereby the contracting parlies oblige 
themselves jointly to attack some other power; and into 
defensive, whereby they bind themselves to support and 
ileftnd each other, in <asc they are attacked by others. 
l!oder this head too may be ranked treaties of subsidy, 
which ore well known to the English nation. 

ALLIGATI, in antiquity, the basest and worst kind of 
-laYeE. The Romans had three kinds, or orders of slaves; 
the first employed in the m•nagement of I heir estates; 
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the second in the menial or lower funclions o_f 1h~ ~am~ 
the third called alligati, these were kepi 111 c ams 

du~g~'£'16GATION, in arithmetic, is the_rnle 0_f mi•!ure, 
which teaches to compound several specie~ of mgred1e~t1 
or commodities together, according to any rntent or deup 
proposed, and i• either medial or alternate. See A Rt TB• 

MElJ:'i1GATOR, in zoology, the smaller kind of croq. 

dil~'i,L~J;.~t::i::;0 the.tail of the greater bear, much 

em,t~[~0~';[ ~."~ii~~ 1!~i:~!~u!u;~: s::·aliot, denoting a 
horse. The Arabs gh•e this name to each of the !hret 
stars in 1he tail of the Great Bear, on account o~ their ap
pearing like three horses, ranged for the drawmg of tile 

waig~~ITti~~~~~~ f~~ru:!a~~,d~~~~~ti~!~~~::~:.:: 
chieOy used in poetry, and consisting in the repetition al 
the same Jetter or letters at certain intervals, whence ifl 
name is derived; thus in Lucretius: 

--AdversojlabrA/eruotur 
Flumine. 

And in Shakespeare, 
//ad my sweet Harry had but h.'llf their numbers, 
This day might I, lianging on Hotspur's neck, I/ave talk"N. 

ALLIONIA, a genus of plants of the class and ordei 
tetandria monogynia. 'l'he corolla is one petalled ond r ... 
nel shaped; and the essential character is, calyx comm01, 
oblong, simple, three flowered; proper obsolete, superior: 
corollures irregular: recept. naked. There are two •pe· 
cies, both natives of South America. 

ALLIUJ\1, GARLIC, in bolany, a genus of plants, of the 
J1exandria rnonogynia class and order. 'l,he corolla is 1i1 

petalled, and the essential character is, corolla six parl· 
eJ, spreading: spathe many flowered: umbel heaped: 
capsule superior. 

This is a very extensirn genus of plants, comprehend· 
ing the A. porrum or leek, the A. cepa or onion, with all 
their varieties, among which the A. canadense, or Canada 
tree onion, which bears excellent eatable onions on the top 
of the stalk, is most remarkoble, the eschalot or shallot, 
the common garlic, the rocambole, which resemble1 lh< 
tree onion in bearing the garlic at !he top of the stem II 
well as at lhe rool, ihe Moly's, and a considerable tribe 

~f e~ow:;~~g 1:"u3r~i~~t:l 0~8;!i1~s8~m~~=r: ~~~ti~i:~g!:e:ht~ 
weed, on which if cows feed, their butter is not eatable. 
The A. <lescendens and triquetrum are ,·cry ornamental; 
tbe latter is treated as a green l1ouse plan!. Garlic ii 
used in many preparations in medicine and farriery. 

ALLOCA'l'IONE FACIENDA is a writ directed to the 
lord treasurer, or barons of the exchequer, commanding 
them to allow an accountont such sums as he has lawfully 
expended in the execution of his office. 

ALLOCATO COMITATU, a new writ of exigent allo1'· 
~~in~"~';,'~p~i'!.J ~~~I~~ county court held, on a former not 

AL LO DIAL, an epithet giYen to an inheritance held 
wit?~ut any acknowl<'dgment to a lord or superior, in op· 
poS1hon to feudal. 

Allodial lands are free lands, for which neither fees, 
rents, nor sen·ices, are due. 
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ALLODIUM no&ile, that which had also civil and 
criminal jurisdiction annexed to it; in opposition to allo· 
dium 11illanum, which had no such jurisdiction. 

ALLON GE, in fencing, denotes a thrust or pass at the 
adversary. 

ALLOPHYLUS, a genns of the octandria monogy
nia class and order, and of the natural order of guttiferre. 
The essential character is, calyx four leaved, leaflets or-

:~~~~tt~i!70st~:~~~ja!~~J. fo'~h:::• a::a; s~:ci~:1{~1i 
treee but one, which is a shrub. They are natives of the 
East and West Indies. 

ALLOTTING, or ALLOTMENT of goods, in com
merce, is the dividing a ship's cargo into several parts, 
which are to be purchased by several persons, whose 
names being written upon as many slips of paper, are ap
plied by an indifferent person lo the several lots; by 
which means the goods are divided without partiality, each 
man having the parcel upon which his name is fixed. 

ALLOTMENTS of land, are such portions of ground 
as are granted to claimants on the <livision and enclosure of 
commons and waste lands, and which are generally propor
tionate lo the extent of the right which they enjoy upon 
them. 

ALI,O\V ANCES, at the custom house, to goods rated 
by weight, are two, via. draught and tare. 

ALLOY, or ALLAY, a proportion of a baser metal 
mixed with a finer one. Thus all gold coin has an alloy 
of silver and copper, as silver coin has of copper alone; the 
proportion in the former case, for standard gold, being fwo 
carats of alloy in a pound troy of gold; and in the latter, 
eighteen pennyweights of alloy for a pound troy of silver. 

According as gold or silver has more or less alloy 
than that mentioned above, it is said to be coarser or finer 
than the standard. It oughl, however, to be remarked, 
that the coin of different nations varies greally in this re
spect; some using a larger, and others a less proportion 
of alloy, the original intention of which was to give the 
coin a due dee:;ree of hardness. 

ALLUME'E, in heraldry, a term applied to the eyes 
of a bear, or other beast, when they are drawn sparkling 
and red. 

ALLUSION, in rhetoric, a figure by which something 
is applied to, or understood of another, on account of some 
similitude between them. An allusion to words is trifling 
and low, making what we commonly call a pun. Allu
sions, however, to some apophthegm, remarkable event, 
or generally received custom, are not only extremely 
pleasing, but approved by the best writers, ancient as 
well as modern. 

ALLUVIAL Lfoustone, a sort of stone found in many 
districts, supposed to have been formed in the earliest 
ages of the world by the deposition of calcareous matters 
held in lhe stale of solution in water. 

ALLUVION, among civilians, denotes the gradual in
crease of land along the sea shore, or on the banks of riv
ers. This, when slow and imperceptible, is deemed a 
lawful means of acquisition; but when a considerable por
tion of Janel is torn away at once, by the violence of the 
current, and joined to a neighbouring estate, it may be 
claimed by the king. 2 Black. ~6~ . 

ALMA DIE, a kind of canoe or small \"Ossel, about four 
fathoms Joni(, usually made of bark, and used by the ue
groes of Africa. 

AL :u 
ALl\IADIE is also the name of a kind of loug boat~, fo . 

ted out at Calicut, which are eighty feel in length, acd six 
or seven in breadth. They are exceedingly swift, an ti 
are otherwise called cathuri. 

ALMAGRA, in natural histol'y, the name of a fin e 
deep red ochre, with a faint admi,.ture of purple, used 
both in painting and medicine, being an excellent as
tringent. It is the same with what the ancient• calledsil 
attiwm. 

ALMANAC, a table containing 1he calendar of days 
and months, the rising and setting of the sun, the age of 
th~ moon, &c. 

The first thing tQ. be done in the construction of alma· 
nacs is to compute the sun's and moon's place for each 
day of the year, or it may be taken from some ephemeri
des and entered in the almanac ; next find the dominical 
Jetter, and, by means thereof, distribute the calendar into 
weeks: 1hen, having computed the time of Easler by it, 
fix the other moveable feasts; adding the immoveable 
one•, the rising and setting of each luminary, the length of 
day and night, the aspects of the planets, the phases of 
the moon, and the sun's entrance into the cardinal points 
of tl1e ecliptic, i.e. the two equinoxes and solstices. 

These are the principal contents of almanacs; besides 
which there are others of a political nature, and conse
quently different in different countries, as tl1e birth days 
and coronation of princes, tables of interest, &c. 

ALMAN Ac, nautical and astronomical tphemeris, is a 
kind of national almanac, published annually, by anticipa
tion, under the direction of the commi3sioners of longitude. 
It contains among other things, the distances of the moon 
from the sun and fixed stars, for every three hours of ap· 
parent time, adapted lo 1he meridian of Greenwich; by 
comparing which with the dis lances carefully obsen·ed at 
sea, the mariner may readily infer his longitude to a degree 
of exactness, that is found sufficient for most nautical pur• 
poses. 

ALMARJC HERESY, one broached in France, in 1209, 
the ilislinguishing tenet of which was, that no Christian 
could be saved unless he beliel•ed himself to be a member 
of Christ. 

AL!llE, singing and dancing girh in Egypl, who can 
occasionally cbaunt unpremeditated verse. They derive 
their name from having received a better education than 
other women, and they form a celebrated society in the 
country. The qualifications for admission al'e, a good 
voice, a knowledge of the language and of the rules of po
etry, and an ability to compose and sing couplets on the 
spot, adapted to the occasion. 

AL111EHRAB, in 1he Mahometan customs, a nich in 
the mosques, pointing toward the kebla, or temple ofl\Iec
ca, to which they are obliged to bow in praying. 

ALMEISAR, a celebrated game among the ancient 
Arabs, performed by a kind of casting Jots with arrow•, 
forbidden by lllahomet, on account of the frequent quar
rels occasioned by it. 

ALM ENE, in commerce, a weight of hro pounds, useJ 
to weigh saffron in several parts of the continent of the 
East Indies. 

ALMENDINE, AL>f,\NDINE, or ALnANornE, a kinu 
of ruby, hut softer and lighter than the oriental ruby. 
-~LMERICANS, followers of the Almaric heresy, 

which see. 
ALl\IOND TRE£, see AMrGD.lLl1B. 
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Ar."o~o, iA commerce, a mea'iure by which the Por
lu;ue e ~ell their oil; twenty-six almonds make a pipe. 

Aurn,.n n:R'.'i.\CE, amon;::?: refiner!, that in which the 
~l.lf!';!i of lithar;;e, lefi in refining siJver, are reduced to lead 
•gain, by the help of charcoal. 

AL 'JO:'\ o i~ al o a name given to a species of rock crys-
13.I, which lapidaries use in adorning branch candlesticks, 
&c. on account of the re•emblaoce they boar to the fruit 
of 1l1e ~ume name. 

Af,:\IOi'\ER, au officer appointed to distribute alms to 
the poor. 

The lord almoner, or lord high almoner of England, is 
an ecclesiastical officer, usually a bishop, who has the for
feiture of all deodanda, and the goods of all felos·de-se, 
'vhir.h he is to distribute among the poor. 

Ily virlue of an ancient custom, !he lord almoner may 
give the first dish from the king's table to whatever poor 
pcr~on he pleases; or, in lieu of it, an alms in money. 

The parishioners also of the parishes adjacent to the 
king's place of residence, nominate hventy-four poor men, 
to "hom the lord almoner distributes four pence a day in 
money, bread and small beer. 

AL:'\JONER is sometimes also usecl for a deacon of a 
church, a chaplain, or even a legatee. 

AL:HONER is also used for a person who left alms to the 
poor, by hi• last will. It is sometimes used for a lega
tee; in I hi3 sense the same person cannot be both almoner 
and heir. 

AJ,l\lS, a general teron for what is given out of charily 
to the poor. 

In the early ages of Christianity, the alms of the chari
table were di.,·idcd into four parts, one of which wa~ allot
ted to the bishop, another to the priests, and another to 
the dc:>.cons and subdcacons, which made their whole sub
sistence; the fourth part was empleyed in relieving: the 
poor, aud hi repairing tbe churches. 

ALMS also denotes lands or other effects left lo cburches, 
or religious houses, on condition of praying for the soul of 
the donor. Hence, 

AL:\IS free, was that which is liable to no rent or ser
lice. 

AuIS 1'e<tsonablt, was a cerfain uorlion of the estates 
ofinleslale persons, allotled to the Poor. 

AL)IUCAN'rARS, ill astronomy, are the same with 
respect to the °'imuth• and horizon, that the parallels of 
latilude are with regard to the meri8ians and equator. 

ALl\JU'l'AZAPHUS, a magistrate of Aragon, whose 
office it was to inspect measures and lveights, and search 
houses for stolen goods. 

ALNAGE, or AuLNACE, in the English polity, the 
measuring of woollen manufactures, with an aul or ell, an<l. 
the other funclions of the alnager. 

Alnage w., al first intended as a proof of the goodness of 
the commodity, and therefore a seal was invented as a sig
nal, that U1e commotlity was made according to the slat .. 
ute. But now that lh~.;e seals may be bought ancl affixed 
to whate~er commodity the buyer pleases, our rivals 
Jrn.v~ acqui.red an opportunity of supplanting our tratle with 
foreign 11at1on:;, to the great prejudice of our woollen man
ufactures. 

• .\.L:\ AGER, see article above. 
Tltere were three officers relaling to the ~luage, name

h-, a searcher, measurer, aad alnager: all which were 
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anciently comprised in the alnager; fhe oflice is now abol. 

ishltNUDE, a measure of liquids, the same with almond, 
ALOA, in Grecian antiquity, 3 festinll kept 10 honoar 

of Cores by the husbandmen, and supposed to resemble 

ou'A.1LO"E:ti~o;:;,~~ny, a genus of plants with ~ l_iliac~ou 
flower, consisting of only one t~bular _petal, d1v1ded into 
six deep segments at the edge: its fruit ".an oblong cap
sule, divided iota three cells, and contarnml\ a number of 

~~;.~1 :~°10:J:~~f J~~~1~;e 0~et;Pl~7;xN:i~
1iI~~~~~:~~ 

Several species of this exotic plant are culthated in 
the gardens of the curious, where they alford. a >ery 
pleasing variety, as well by the odd shape of the1~ leave1 
as by the different spots with which they. are variegated. 
The essential character is, corolla erect mth an expanded 
mouth, and a nectareous base; filaments inserted inlo the 
receptacle. 

Some aloes are arborescent, or di,·ided into a number of 
branches, like trees; others are very small, groll·iugdote 
to the ground. There arc in all 14 species, with a great 
numbe1· of nrieties. It is from two varieties of one of 
the tree aloes, or A. arl>0rescens, the medicine of that 
name is produced. 'l'he hepatic aloe is from a ••· 
riety callecl the Barbadoes aloe, though it grow• i1 
most of the"' est India islands; the succotrine, from the 
aloe of that u:>.me, or sweet aloe. We are, however, 0£ 
opinion, that au extract haYing the same properties might 
be prepared from most of the other species. The por
h'idge breasted or variegata, and the mitriformis, are the 
most elegant in their foliage. But the humilis producet, 
in our opinion, the largest and handsomest flowers . It it 
a native of the Cape of Good Hope. Most of the species 
are best trcateJ as green house plants ; and like all other 
succulent plants, must be sparingly watered, especially ia 
winter. 

ALOE or ALOES, in pharmacy, tbe impissated juice of 
the aloe, prepared in the following manner: from the 
leaves fresh cut, is drained or pressed a juice, the thinner 
and purer part of which is poured off, and set in the sun to 
evaporate to a hard yellowish substance or extract. 

'l1his extract is famous for its purgati\•e virtues, being fre
quently given in the form of a tincturo in wine, which is call
ed ltiera picra; in a solid form called pil. de rufi, &c. and 
in the popular quack medicine, called Anderson's Scotch 
Pills. 

bet~~~:i~~~~~ att~e)~f:!i~~ ~!s8e~~~ortr~;:1:!~~~ndb~~ 
pose~ to the sun, or put upon a slow fire, thickens to a 
consistency proper for making pills. 

~loes is accountc~ an. excellent purging medicine, f'la 

pec1ally to col~ const.'tut1on•~ a (IOOd stomatic, and, appli
ed outwardly, ts sernceable m c1catrizing wounds. 

me1~i~e~~h~~~;f ~~;~~li=~~~r~l~i~hs:!:":io: •. purti; 

~~~o~~~~ti~~ 0~ a~!~ts~ry of the class of plants, under the 

ALOFT, a sea term, synonymous with "up in the 
~~pr~,;~i~!!:~l the mast head," or any where about the high· 

.ALOGIA~S, in church history, a sect of ancient her
etics, who denied that Jesus Cbri>t was the Logo•, or eter-
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nal word; and consequently rejected the Gospel of St. 
J oho, as spurious. 

ALOGOTROPHIA, among physicians, denotes an 
unequal nutrition, or growth, in some part of the body, as 
is fhe case in the rickets. 

ALONG side, in sea language, expresses side by side, 
or joined to a ship, wharf, &c. 

ALONG shore, a phrase expressing along the coast, 
or a course which is in sight of, and nearly parallel to the 
shore. 

ALoNo, lying, the state of a ship th•t is pressed down 
sidewise, by the weight of the sail. 

ALOOF, in sea language, a word of command to the 
man at the helm, to keep the ship near the wind, when 
sailing upon a quarter wind. 

ALOPECJA, in medicine, denotes a falling off of the 
hair, occasioned either by a defect of nourishment, or by a 
baJ state of the humours. 

Some make a distiuction between the alopecia and dY!u
vium capillorum.: as in the former, certain spots are left 
entirely bald; wherea!!l, in the latter, the hair only grows 
excessively thin. They likewise distinguish ii from the 
ophfosis, as the baldness in this last creeps in spiral lines 
about the head, like the windings of a serpent. The in
tentiou of cure, however, seems to be much the same in 
them all, viz. to supply proper nourishment, where that is 
"'anting; and to correct the bad qualities of the humours, 
where these are in fault. 

ALOPECURUS, FOX TAIL GRAss, ln botany, a dis
tinct genus of plants, the flower of which consists of only 
one hollow valve, with a long awn or beard inserted on its 
back part, near the base: it is one of the triandria digynia 
of Linnreus. The essential character is, calyx two valv
ed; corolla one l·alved. 

There are se\•en species. The A. pratcnsis, or mead4 

ow fox tail, is esteemed by some farmers, but in our opin
ion its value has been overrated. The A. arvensis, or 
field fox tail, is a smolle,. plant of the same description, 
and flowers early; but it is even less nluahle than the 
precedin~, and we believe is never cultivated. 

ALOUCHI, a sweet scented gum, which runs from the 
tree that produces white cinnamon. 

ALPHABET, in matters of literature, the natural or 
accustomed series of the several letters of a language. 

All the alphabets extant are charged by bishop Wilkins 
with great irregularities, with respect both to order, num· 
ber, power, figure, &c. 

As to the order, it appears, says he, inartificiaJ, preca
rious, and confused, as the , ·owels and conaonants are not 
reduced into classes, with such order of precedence and 
subsequence as !heir natures will bear. Of this imperfec~ 
lion the Greek alphabet, which is one of the least defective, 
is far from being free: fo,. instance, the Greeks should 
have separated !he consonants from the ''ow els; afler the 
rn1<els they should ham placed the diphthongs, and then 
1he consonants; whereas, in fact, the order is so perverted 
that we find the o the fifteenth letter, in order of the 
alphabet, and the"'' or Jong o, the twenty-fourth and last ; 
the • the fifth, and the ~ the seventh. 

With respect to number they are both redundant and 
deficient; redundant, by allotting the same sound to SH· 
era I Jette.-, as in the Latin c and k,f and pli; or by reck-
011ing double letters among the simple clemen ts of speech, 
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as in the Greek ~ and '1-, the L atin q or cu, x • r <.r, an<l 
1he j consonant; deficient in many respec ts , par ticularly 
with regard to vowels, of which se\·en or eight kinds are 
commonly used, though the Latin alphabet takes noti ce 
only of five. Add to this, that the difference among them, 
with regard to Jong and short, is not sufficiently prodded 
against. 

The powers again are not more exempt from confusion; 
the rnwels, for instauce, 31'e generally acknowledged to 
have each of them several different sounds ; and among 
the consonants we need only bring as evidence of their 
different pronunciation, the letter e in the word cfrca, and 
gin the .vord negligence. Hence it happens, that some 
words are differently written, though pronounced in tile 
same manner, as cessio and sessio; and others are different 
in pronunciation which are the same in writing, as gil'e, 
dare, and give, vinculum. 

Finally, the figures are but ill concerted, tliere being 
nothing in the characters of the vowels answerable to 1he 
different degrees of apertion; nor in the consonants anal
ogous to their agreements or disagreements. 

Alphabets of different nations vary in the number of 
their constituent letters. The English alphabet contains 
twenty-four letters, to which if j an<l v consonants are 
added, the sum will be twenty-six; the French twenty
three; the Hebrew, Chaldee, Syriac, and Samaritan 
twenty-two each; the Arabic twenty-eight; the Persian 
thirty-one; the Turkish thirty-three; the Georgian thirty
six; the Coptic thirty-two; the Muscovite forty-three; 
the Greek twenty-four; the Latin twenty-two; tl1e Scla
' 'onic twenty-seven; the Dutch twenty-six; the Spanish 
twenty-seven; the Italian twenty; the Ethiopic, as well 
as Tartarian, two bun&he<l and two; the Indian of Hengal 
twenty-one; the Baramos nineteen; the Chinese, proper
ly speaking, ha\'e no alphabet, except we call their whole 
language their alphabet; their lefterR are words, or rather 
hieroglyphics, and amount to about 80,000. 

If alphabets bad been constructed by able persons, 
after a full examinafion of the subject, they would not 
have been filled with such contradiclions between lhe 
manner of writing and reading, as we have shown abo\'e, 
nor wifb those imperfeclions that e~idenlly appear in the 
alphabels of every nation. Mr. Lodowic, however, ancl 
bishop "Wilkins, baYe endearoured to ob\ iate all tliese, 
in their uninrsal alp1rnbets or characlers. 

Dr. Franklin also spent much time in devhing some 
mode of improving the alphabet, though his plan is, in 
many respects, exceptionable. But waving for a mo· 
ment the di~culty, not t.o say impossibility, of effecting 
any change rn the established alphabet, howenr useful 
that change may be; we have seen no attempt, which 
combines greater advantages in its objecl, or desen·es so 
much att ention, as the one lately made by Thomas Em
bree; he has given u~ 33 characters with the appropriate 
sound of each, so as to unite in every instance the or1hog. 
raphy, with the most approved pronunciation; but our 
limils wi11 preclu rle an explanation of his pln.n; we refe r 
the curious to h is !realise upon lhe subj ect , entitled " Or
thography corrected." (a) 
A:.,~~t~.ERATZ, a fixed star of the third magnitude, iu 

A LPIIONSl:'il, iu -.argery, on inst rument for nt racl
ing bu llet s out of gunshot wounds. 
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TbiJ jostrumcut deriH•s its name from the inventor, 
Alphon•u• Ferrier, a physician of l'\aples. It consists of 
three branches, .. hich are closed by a ring. When closed 
and introduced into the wound, the operator draws back 
the ring toward the handle, upon which !he. branchea 
opening take hold of the ball; and then the ring 1s pushed 
from the haft, by which means the branches grasp the ball 
•D firmly as to cxlract the ball from the wound. See Sua
G ERV. 
ALPl~IA, a genu• of the monandria monogynia class 

am\ order. The corolla is monopetalous and tubulose; 
and the e'8cnlial character is, calyx three toothed, equal, 
tubuloae; corolla three parted, equal; nect. two lipped, 
the lower lip spreading. . 

There is but one species, called after Prosper Alprnus, 
a famous botanist. It is a native of the West Indies. It 
is wilh us treated as a stove aquatic. 

ALQUIER, a liquid measure used in Portugal to meas
ure oil, two of which make an almond. 

ALQUIFORE is a sort of mineral lead, very heavy, 
eaoily reduced to powder, and difficult to fuse. The pot
ter& use it to give their works a green varnish. It is found 
in Cornwall, and called potter's ore. It contains proba
bly some mixture of coball. 

ABEAMECH, in a•tronomy, the name ofa star of the 
first magnitude, otherwise called arcturus. 

ALSINE, CHtCl<WEED, the name of a genus of plants, 
of the class and order of pentandria trigynia. The corolla 
is five equal petals, which, wilh the five le3'·ed calyx and 
a capsule one celled, three valved, form the essential 
characler. Happily for gardeners there are but three 
species of this vile weed, aad but one in England. This 
however, though an annual, affords sufficient trouble. It 
appears to be of no use whatever, though it is called chick
weed, from the notion that chickens feed on it, which 
must be when they can get nothing else. 

ALSIRAT, in the Mahometan theology, denotes a 
bridge laid over the midclle of hell, the passage or path 
whereof is sharper than the edge of a sword; O\'er which, 
howe,'er, every soul must pass at the day of judgment, 
when the wicked will tumble headlong into hell, whereas, 
the ~ood will Hy over it. 

ALSTONfA, a genus of the polyandria mono~ynia 
class and order. The corolla is shorter than the calyx; 
aud the essential character is, corolla one petalled, eight 
o~ ten cleft; the clefts alterna!ed. There is only one spe
cies, a shrub of South America, the leaves of which are 
said to have the taste of tea. 

ALSTROEMERIA, a genus of plants of the hexan
dria monogynia class and order, and of the natural order of 
Jilia. The essential character i!, corolla six petals, sub· 
bilabiale; the two lower petals tubulose at lhe base ; stam
ina bending down. 

There are sbr species, all natives of South _>\.merica. 
They .:'re cultiv_ated here as ornamental plants. The A. 
pelegrma and hglu are the most beautiful and the most 
common. The former will bear to be treated as a green 
house plant, and some a:3sert that it tbril•es best even in 
a garden frame. 

. ALTAR T1!f ANE, iu our old law books, an appellation 
J:IHn to the priest, or parso11 of a parish, to whom the al· 
tarage belonged 

ll L '1' 

ALTAR.A.GE, among ecclesiastical writers, denote1 
the profits arising to a priest on account of the altar, 11 

well as the offerings themselves made upon. i~. . 
ALTERANTS, or ALTERNATIVE medicines, rn pbar. 

macy, such medicines as are supposed to ~orre~t the hid 
qualities of the.blood and other ani111al Hmds, w1lhout oc. 
casioning any sensible evacuation. 

ALTERN BABE, in trigonometry, a term used in coa. 
tradistinction to the true base. Thus, in oblique triaa. 
gles, the true base is eit~er t~1e sum of the sides, IJld 
then the difference of the sides IS called. the altern hue; 
or the true base is the difference of the sides, and then tbe 
sum of the sides is called the altern base. 

ALTERNATE, in heraldry, is said io respect oftbe 
situation of the quarters. 

Thus the first and fourth quarters, and the second l11d 
third, are usually of the same nature, and are called aller. 
nate quarters. 

ALTERNATE, such a disposition of the leaves of a plant, 
that the first on one side of a branch stands higher than tile 
first on the other side, the second the same, and so on lo 
the top. 

ALTERNATE allegation. See ..Aa1TBMETIC. 

ALT£RNATE angles. See GEO~JETRY. 
ALTH.lEA, MARSH >!Ar.LOW, a genus of planls, wilh1 

double calyx, the exterior one being divided into nine 1t1· 
mcnts ; the fruit consists of numerous capsules, -each cot
taining a single seed. It belongs to the monadelphia pol1· 
ar.dria class of Linoreus. The essential character is, ca
lyx double, outer nine cleft; arils many, one seeded. 

'l1here are seven species, of which the A. officinalis, or 
common marsh mallow, is well known. It was formerl1 
supposed to possess many medical virtues, but is now 
scarcely use<l in any preparation whatever. The ftowen 
and seed are nearly the •ame with those of the malva,or 
mallow. 

ALTIN, in commerce, a kind of mon•y current in Mm
covy, worth three copies. 

ALTITUDE, in geometry, one of the lhree dime• 
sions of body; being the same witb what is otherwise call
ed height. 

ALTITUDE of a.figure, is the nearest distance of ilsve~ 
tex from its base, or the lenglh of a perpendicular let fall 
from the vertex to the base. 

ALTITUDE, iu oplics, is the height of an object above 
a line, drawn parallel to the horizon from the eye of the ob· 
server,or the angle subtended between a line drawn throDP 
the eye parallel to the horizon, and a visual ray emitted 
from an object to the eye, See Onrcs. 

he~~~~~:~: ~letl~~~~;;~ir:i'~1:~!'."e, is its perpendicular 

, AL;ITUD~ofastar,&c. inaslronomy, isanarchof ner· 
heal circle, intercepted between the star and the horizon. 

is ~~~so~~~tr!".ni~:~1~:;;~~~~ o~r .~~~~~·l~nto~fz~":~i~;da;~ 
~~~e;:~:l~a!~;a~~~~~=-se is what is called by ast;onomer• 

. The true altitudes of the sun and fixed stars differ but 
h!tle from their apparent alliludcs, because of their great 
d1St~n~e from the earth, ~nd the smallness of the earth'• 
s~m1?10~eter comp~red w1lh i~. 'rhe quantity of refrac• 
!Ion rs different at d1fferent altitudes, and the parallax i• 
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different, according lo the distance of celeslial objeets; 
in the fixed stars it is too small to be obsen-ed with any 
degree of certainty: that of the sun is about 8} sec. and 
that of the moon 52 min. 

Sailors commonly take the altitude of stars with a quad
rant, but as this method is liable to an error of six, seven, 
or more minutes, from the molion or !he ship, as well as 
the coarseness of their inslrumenlsi Mr. Parent has give11 
a new way of finding their altitu<les, by means of a common 
watch. His method is tbi~; hu·ing observed the ditfer
euce of time between the rising of two stars, the right as
cension and declination ofwhicb arc known from astronom
ical tables, in the Nautical Almanac, it will be e;u1y to dis
tinguish that part of the difference which arises from that 
Oifferent position, from that arh1ing from the obliquity of 
the sphere. Now this last is precisely the altitude of the 
pole of the place of ohsen·ation; for as to the way the ship 
may ha,·e made between the rising of the two stars, it is 
!!lo small as to be safely overlooked, or at most estimated in 
the common way of reckoning. 

The ahip changing place between the two obserrntions, 
render& this method liable to some objection; but the small 
alteration either of the ship's longitutle or latitude will 
make no sensible error, and if she happ1rns to have run a 
good distance bet";een the observations, it is easy reckon· 
ing how much it is, and accordingly allowing for it. See 
NAVIGATION. 

ALTITUDE, accetsi.ble, &c. Sec TRIGONOl\lETRr. See 
also GNOl\ION, P1N, QUADRANT, &c. 

.ALTITUDE, ref1·aclion of, is an arc 9f a vertical circle, 
by which the altitude of a heavenly body is increased by 
Ulell.DS or refraction. Tbis is different at different altitudes, 
l.Jeitlg nothing at the zenith, and greatest at the horizon. 

ALTITUDE, 71arnllax of, tbe difference between the 
true and apparent place of a star: it diminishes the alti
tude of the slar, or increases its dislauce from !be zenith. 

Ar,TITUDI-: ofmoti.o11, according to Dr. Wallis, is its 
measure estimated. in the line of direction of the mo,,ing 
force. 

ALTITUDF., determiuative, that whence a hea''Y body 
falling» acquires a cerlain \'elocity by its natural accelera
tion. 

ALTO RELIEVO. See RELIEVO. 
ALTO RIPIENO, io music, the tenor of the g~eat 

chorus which sings or plays only no\v and then in some 
particular places. 

AL VARI D, in the history of Spain, a kind of magis
trate or jud~e, difftJring \'ery little from the alcaid. 

ALV ARISTS, a branch of thomists, so called from 
Ah· ares their leader, who asserted sufficient grace, instead 
of the efficacious grace of the ancient t homists. 

Al;() DE, a kind of •beep's leaf her, one side of which 
ha" lhe wool on .. 

ALUDELS, in chymistry, are earl hen pols ranged one 
abo\'C a11uH1er, for retaining the products which ascend in 
!he proc~!;s of sublimation. 

The lowest aludel is fitted to a pot, placed in the fur
m1cc>, in 'rhich is the mall er to be sublimed; and al fop is 
a close l1eacl to retain the suhlimates which ascend highest. 

AL\ BARI u:H, among anatomi•t•, denote; the hoUow 
of I he :wriclc, or outer ear. 
.ALV~;HEZl'r, tlenotes, ~m'}M~ .Anhian wril~rq, wbt 

\\C call foiling !tars. 
ll 
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ALVEOLATE, in bo~any, a ler01 med in lhe •ame 
sen~e es honey combed, to express something th;:it i., fur. 
rolved by oblong clepressions. 

ALVEOLUS, in anatomy, the socket like cavily in 
the jaws, wherein each of the teeth is fixeU. 

ALVEOLUS, in the history of fossil3, a m;:irinc body, not 
known at present in its recent slate, but frequently fouml 
fossile. 

The alreoli are of a conic shape, and composed of a mun .. 
ber of cells, like so many bee hives,jointe<l inlo one anolh
er, with a pipe of communication, like that of the nautilus. 
They are sometimes met with entire, but more frequent· 
ly truncatetl, or wi1h their smaller ends broken off. 

AL ULA notha, bastard or spurious wing, in ornitholo 
gy, is a kind of appendage to the true and principal wing, 
placed near its outer extremity, at the base of the pril)larr 
quill feathers, and consists of from three to 6ve small feath
ers of the quill kind. 

ALU l\f, a neutral salt, the base of which i3 aluminar ar 
gil, or clay, combined l'rith sulphuric acid. 

ALUJ\t, ores of, include all those minerah ·which either 
contain alum ready formed., or are capable of yielding this 
salt by manufacture : they may he divided, I, into the 
saline, all the species of which are almost w,bolly soluble 
in water; 2, the earthy saline, the soluble particles o[ 
which are diffused through a large proportion of earth; 3, 
the earthy, which containing no alum, but the material-; 
of it, are insoluble, and destitute of that sweetish aatrin 
gent taste which characterizes the two former. 

There are four varieties of alum, which are all tripl~ 
salts; two neutral, and two in the state of super salt.::. 
These nrieties Dl'. Thomson distinguishes by the follow
in~ names: 

I. Sulphate of alumina and potash. 
2. Sulphate of alumina and ammonia. 
3. Supersulphate of alumina and potasb. 
4. Supersulphate of alumina and ammonia. 

The two last of these nrieties are usually confounUetJ. 
under the name of alum; the two first have been called al 
um saturnted with earths, or aluminated alum. 

\Ve owe the discovery of alum to the Asiatics, and it 
coutinued to be imported from the East till the fifteenth 
century, when a number of alum works were established 
in Italy. Jn lhe sixteenth century it was manufactured in 
other parts of !he continent; and during the reign of 
queen Elizabelh an alum work was established in Eng
land. 

The composition of alum has been but lately understood 
with accuracy. It has, indeed, been long known that sul
phuric acid is one of the ingredients, and it was equally 
certain that alumina is anolher. But these are incapable 
of forming alum~ rrue addilion of potash, or or ammonia, 
or of some substance contninin~ these alkalies, is almo1t al
ways necessary; an<l where these adtlition3 are not want
ed, the earth from which the alum is obtained contains al
ready a quanlity of potash. Hence it appe3ro that alum 
is properly a triple salt, composed of sulphuric acid, alu
mina, aud potash or ammonia united. 

Alum cryst~llizes in regular octahedrons, consislin~ or 
two four sided pyraUJids applied base to base, tl1e sides 
are .efluilaleral triangles. lls taste is f'Weeiisb and nr} 
a~li rngenl: 1.t always reddens Hgetahle hlu~;: it. >pc
c1fic gravity 1~ 2.711 ncatlr. ~\t !hf:' trmp"1"1'nre nf till 
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de"rees it is soluble in from 15 to 20 parts of water, and ALUM, plumost, or plume A Lu", a kin~ of natral ;tBID, 
th;ee ro'urths of it~ weight in boiling water. \Vben expos· composed of~ sort of threads, or fibres, iesemb mg ea"9 

cd to the air it effioredces ~lightly. ~Vben exposed to a cr51L:~1~1;;e~ta~:;,i1:r ";:;1r~ed ALUM, that which is~ 
f:~!'~:~:~~ i~t~::~:l~93~~er:~~:Y3~~511:,"j08:4~e~~rs~;;~ soh·ed in bot rain water, and afterward made to crystall11e, 
of its weigh I, consisting chic By of water of crystallization; by evaporRling the wal~r. f k I fa reddish colour 
what remains is called c<tlcined or burnt alum, and JS some· AL1?.U, oman, a sor 0 Roe a um, 0 ' 
times used as a corroaive. By a sllll more Yiolent heat, made in the countr! ne~r ome. ·r f c 

1 the reater art of the acid may be driven off. ALUM, saccliarrne, J~ a co01pos1 io~ o ommon • ~· 
fhere ar~ three varieties of alum in commerce, 1, the stt- • with rose water, and clarifi_e<l by the whltes of ~ggs, wh~h 

ersttl hateofaluminaandpolash; 2,supers11lp/Jateofal- being boiled to the consJSlence.of a J!""I•,. is forme~~· 
~min!and ammonia; and,3,a mixture of lbese two, which the shape of a su!?ar loaf; hence it ob tamed Its name~ 1t11 

~o:~a~e8c~~!: t~:t:!103u~~;,L~;~;:~af ah?i~h~ss~s ~~~h ~~~!;~:d usA'L3Ui1~N~e~~cr.h·es i_ts name from alum, of which it is 
mnriate of potash to crystallize their alum. The first va- ~be base. II is !be arg•_laceous part of commo.n cla~'.°'' 
riet is composed of m ?lher words, pure arg1l or clay, free fro1~ all 1mpur1~1e1. 

y 49 Sulphate of alumina ]t 1s smooth and uncluou~ lo the touch, "hen pure, d1~ 
7 Sulphate of potash sible in waler, and adher~ng _10. ~he tongue. Jls specific 

44 water g.-avily is 200. Its bulk 1s d11111111shed by great heal, 11d 
its ban.lness may be so increased by baking as to enalilt 
it lo strike fire with steel. II forms a difficult combi11111oi 
with the acids. 1'Vith the sulphuric ii makes sulphatetf 
alumina; but its crystallization is difficult, both wiltt tM 
nil re and muriatic. It has a powerful attraction for lime. 
The most intense beat is not able lo melt it alone, but k 
is easily fusible when lime or an alkali i• added to~. 
By its mixture with water and silex it acquires great• 
lidily. 

100. 
Crystallized alum contains, 

17.66 acid 
12.00 base 
70.34 water 

100. 
13urnl alum contains, 

36.25 acid 
63.75 base 

100. 
'Vhcn an unusual quantity of potash is added to alum 

liquor, the sail loses its usual form, and Cl'ystallizes in 
..:ubeti; this is called cubic alum, and contains an excess of 
alkali; and when the potash is still further increased, the 
salt loses the properly of crystallizing, and falls down in 
flakes: it then consists of sulphate of potash coruhined 
with a small proportion of alumina. 

All the varieties of alum are capable of combining with 
m additional Jose of alumina, and forming perfectly neu
tral compounds. 

Alum is of great importance as a mt>rdant in dying; it is 
used ahso in the manufacture of leather, it is employed by 
calico printers, engraYers, &c. and it is used in medicine, 
)n preserving animal substances from putrefaction, and in 
pre\'enfing wood from taking fire. 

If three parts of alum, and one of flour or sugar be mell-

:~c~~:~h~[a~1~i~~ ~~~ c1::;:; ~:~w~~~; ~~~:~~e t~~~~~~l~j~ 
od small, put into a glass phial, and placed in a sand bath 
till a blue flame issues f1om the moulh of the phial, and 
after burning a mjnufe or two be allowed to cool, a sub
slance is obtained call Homberg's phosphorus, which has 
the properly of catching fire when exposed to the open 
air, especially if it be moist. See Tbomsou's Chymistry, 
,-oJ. ii. 

ALUM, nalivt, or fossilt ALuM, that formed by nature, 
without the assistance of art. 

'fi1cre are still mines ofnafrre alum in the island of Chio, 
consisting of a kind of nulls, or apartments crusted over 
with alum," hich ma)· be regarded as exfolialions from the 
:i: od.<I'. 

ALUMINOUS WATERS, those impregnated either•~ 
urally or artificially, with the virtues of alum . 

Of the former kind is the spa at Scarborough repl'ftell. 
ed lo be; and of the latter, the ciq11a alttmi11os11offto 
shops. 

ALUNGU is a name given by the people of MalolJer 
to an animal resembling a large lizard, except as 1o hea4 
and tail, which are both pointed. Jt is of the species oftlo 
man is of Linnreus, and belongs lo the family of ant eaten; 
which have no teeth, but a round tongue, with which tliey 
catch ants. 

ALURNUS, a genus of insects of the order of col..,. 
tera, with filiforrn antenn~, six short feelers, and a honJ 
arched jaw. 'J'hree species of them are found at the Copr 
of Good Hope, viz. A. grossus, femoratus, and denfipa. 
See Plate Nat. Hist. fig. 13. 

AL 1'V AIDID, a sect of i\lahomelans, who believe ill 
great crimes to be unpardonable. 

ALYSSUM, or ALYSSON, mad1v01t, in botany,• 
genus of the fetradynaniia siliculosa class and order, oftk 
natural order of &iliquosre an<l cruciferre of J ussieu. Tiie 
flower is of the cruciform kind, and consists of fonrpet•i 
the fruit is a small roundish capsule, divided into twocelk. 
in which are contained a number of small roundiab seffa. 
'l.,he essenlial chararlrr is, the shorter filaments marked 
with a tooth1et; the silicle emarginafe. 

There _are 17 species. 'J'he. A. palimifolium, or swell 
alys.sum, 1s aH annua~ plant, chiefly cultivated in gardllll 

~~~n1r':1 ,f~~~~~1~e~rer~~a~.yellow alysson is also very oraa-

~;\IA,_among ecclesiastical writers, denotes a l"e!l!elin 
\Vh1ch wine or water was kept for the sen ice of the eu. 
charist. 

pi~:r~ci~ sometimes also used for a wine measure, as a 
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Al\J.ABYR, or A>rVABYR, a barbarous custom which 
formerly prevailed in \Vales, and some other parts of the 
kingdom; being a certain fine, or sum of money, paid to 
1he lord, upon marrying a maid within bi3 manor. 

AMADOW, a kind of black match, tinder, or touch
wood, which comes from Germany. It is made from 
spongy excrescences, which often grow on old trees, es .. 
pecially oaks, ash, or firs. This substance being boiled 
in common water, and aflerward dried aad well beaten, is 
then put into a strong ley prepared with saltpetre, after 
which it is again put to dry in an ol·en, when it is fit for use. 

AMADOWRY, a kind of cotton, which comes from 
Alexandria, by way of Marse,illes. 

AMAIN, or A1t1A.YNE, in sea language, a term im· 
porting to lower something at once. Thus, to strike 
amain, is to lower, or let fall the topsails. 

AMALGAM, a mass of mercury united and incorporat
ed with some other metal. 

Amalgams grou· soft with heat ond hard with cold; ana 
the metals amalgamated with mercury, assume a consist
ence harder or softer, iu proportion to the quantity of mer
cury employed in the amalgam. 

Amalgams are used either to render a metal fit to be 
extended on some works, as in gilding; or else to reduce 
the metal into a <ery subtile powder. 

Thus gilders, to lay gold on any other metal, dissoh·e 
it in hot mercury; which done, they apply the solution on 
the body to ~e gilt, !hen setting it over the coals, the mer
cury evaporates, and leaves the gold adhering to the body 
like a crust. 

The amalgams of gold, silver, tin, lead, zinc, bismuth, 
artd copper, are all white; aud when the proportion of 
the quantity of the other metal to that of mercury is con-

! siderable, they form a kind of paste. 
AMALGAMATION, in chymislry, the operation of 

making an amalgam, or of ruixing quicksih·er with some 

1 metal, iit performed by fusing, or at least igniting the metal, 

~ ~~!~" wt~~h 5!~~~ :~ti~!u~ p:~~~~~ioa:~ri~:~~~'?C:te10w::~ 
~ each other. 
' or all metals, gold unites with mercury with the great-
1 est facilily; next to that, silvel'; then lead, tin, and every 

metal, except iron and copper, the last of which incorpo
'i rates with quicksilver with great difficulty, and the former 

scarcely at all. 
• r.rhe arualgam of gold i~ thus made : take a dram of 

gold, beat if inlo ,·ery thin pla(es, and upon these, heated 
iu a crucible red hot, pour an ounce of quicksilver; stir 
the matte1· with an iron rod, and when il begins to fume, 
cast it into an earthen pan filled with waler, and it will 
coagulate and become tractable. Gold will retain about 
lbrice its weight of mercury. 

To make an amalgam of lead ; melt clean lead in an 
iron laclle, add toil an equal weight of melted mercury, 
stir 1hem together with an iron rod, then let them cool, 
and you will ha\'e an uniform mass of a silnr colour, some
what bard, but growing softer and softer by lrituralion. 
Put this mass into a glass mortar, grind it, and mix with it 
any quantity of mrrcury at plea.sure, an<l it will unite with 
it, as salt with waler. ' 

The amalgam of tin is made exactly in the same man
ner, and tl1is also may be <lilnled by the addi tion of mcr
<" trry . 
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To ha"e an amalgam of copper, take a solution of p ure 
copper, made in aquafortis, so strong that the aqu afo r ti$ 
could dissolve no more of the me tal; J.ilule the solution 
with twelve limes its quantity of water; heat the liquor 
and put into it polished plates of iron, and the copper will 
be precipitated in a powder to the bottom, while the iron 
will be dissolved: proceed thus till all the copper is fall
en, pour off the liqnor, wash the powder with hot water, 
till ii becomes perfectly insipid; then dry the powder, and 
grind it in a glass mortar with an equal weight of hot quick
silver, and they will unite into an amalgam, which will 
al·so receive a further addition of mercury. An amalgam 
of copper in any oilier way is very difficult lo make. 

Pure silver precipitated from aquafortis, may in the 
same mannel' be made into an amalgam. 

l!"'rom these operations we may perceive that lhe mak 
ing of amalgams is the foundation of the art of gilding, 
both in gold and silver, and that metals by that art may be 
mixed, confounded, and secretly concealed among one 
ano1ber. 

Amalgams are also used ia electricity; the rubber be
ing always prepared by laying on it a small quantity of 
amalgam, which is in general made of zinc, triturated with 
tallow. See ELECTRICITY. An amalgam of tin and 
mercury is used for looking-glasses. In this case, the 
glass plate is laid on an eveo board, on which is spread 
very evenly some tio foil, and on the tin foil is spread 
quicksih·er: the glass is then laid on the quicksilver, and 
a number of leaden weights, covered with baize or flan 
nel, al'e laid upoa the glass; in this state it remains sever
al days, till the tin and quicksilver, in the state of amal
gam, adhere firmly to the glass, by means of which it ac 
quires the power of reflection. 

AMAN, a sort of blue cotton cloth, which comes from 
the Levant by the way of Aleppo. 

AM ARANT A, or AMARANTE, an order of knighthood, 
instituted in 1653, by Christina, queen of Sweden, in 
memory of a masquerade, in which she had assumed that 
name, which sif4;Difies unfading, or immorta1. 

AMARANTHUS, in botany, the name of a genus of 
plants, sometimes called prince's feather, the flower of 
which is rosaceou~, and its fruit an oval or roundish cap· 
sule, containing only one large seed of a rouctlish com .. 
pressed shape. The characters are: the male calyx is a 
five or three leaved perianthium, erect, coloured, and per
sistent: there is no corolla: the stamina consist of 6..-e or 
three erect capillary filaments, the length .,f the calyx; 
the antherre are oblong and versatile: the female calyx 
the same as the male, and no corolla: the pistillum has an. 
ovate germen; the styli are three, short and subulaled; 
the stigmata simple and persistent: the pericarpiuq_ is an 
ovate capsule, three beaked, unilocular, anc'.1 cut round : 
the seed is one, globular, compressed, and large. Of 
this there are 29 species; the most remarkable of which 
are: 

Amaranthus bicolor, metancbolicus, or two coloured 
nmaranlhus. This greatly resembles the tricolor in ils 
manner of growth; but the lea\'es have only ~wo colours 
which are an obscure purple, and a. bright crimson. Tbes~ 
are so splen<lid, as to set off each other, and when the 
planls are vigorous, make a fine appearance. Amarau
thus ma.ximn:t, ~r free like amarant.bus, grows l'iith a strong 
s tem to the height of seyen or eight fee t . '\maronthu• 
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~~~·:~;~9bu~i:!1 i9°~~;~c b~~1:~t~~1d1i~~:e:; a :~J~~stit1~~: ;~~ 
f".abbage. Amaranthus tricolor, or three cotoureJ ama
rantb111. This bas been long cultiuted in gardens on ac
count of the beauty of il5 'ariegaled Jeaves, which are 
green, yellow, am.l red, \'Cry elegantly mixed. The ama
ranll1s are all annual. 

Al\JARYLLIS, a genus of the hexandria monog:ynia 
rlass and order, of the natural order of lilia, which in Hs 
flower it resembles. The essenlial character is, corolla 
htxapetaloid, irregular; filaments inserted inlo the throat 
of the tube, bending down, unequal in proportion 01· direc-
1ion. There are 29 species, all of them highly ornamen
tal, but only one, the A. lutea, perfectly hardy in this 
country. The A. regina, lhe vittata, the jacobea, bella
donna, anJ Guernsey lily, are well known in the stoves 
ancl green houses of the curious in plants. To describe 
them is impossible, but no flowers are more beautiful. 

Al'\JASONIA, a ~enus of the didynamia angiospermia 
class and order. The corolla is one petalled: and the 
f·asenlial character is corolla tubulous; Jimb small. quiu
(1uefid: the seed is a nut, ovate and one celled. '\Ve 
know of hut one species, the erecta, a native of Surinam. 
't1he stem is herbaceous, and grows to the height of three 
feet. 

AllIAUROSIS, among pl1ysicians, a diste111per of the 
eye, otherwise called g;utltt sertna. 

AMA USA, a name gil'en by chymists to the pastes 
used in counterfeiting gems. 
A~IAZO~S, an auci~nl nation of women, inhabiting 

that part of Lesser Asia, now called Amasia. 
'£he Amazons are said to ha\'e killed all I heir male cbil

then, and to have cut off the rigbt breasts of their females, 
lo fit them for martial exercises. The existence, bowe,-
rr, of such a nation is controYerted by the most judicious 
•ulhors, particularly lllr. Bryant, and defended by others, 
particularly Mr. Petit, a French physician, who has pub
lished a dissertation on the subject, wherein are several 
curious inquiries concerning their arms, dress, &c. 

·we also read of Scythiau Amazons, of German Ama
.• mns, of Lybiaa Amazons, and Amazons of America, Jiv
ing on the banks of the great river which bears their name, 
who are represented a! governed by a queen, no men be
ing permitted to live among them; only, at a certain sea
son, those of the neighbouriD!!: nations are suffered to Yisit 
fhem. '.fhe Amazons of Lybia are famous for their wars 
"itb another female nation, called Gorgons. The whole 
uf these stories appear to us little better than fabulous. 

A:\IAZONE, a nry fine antique statue, in Parian mar
ble, in tbe gallery of antiques at Paris. There is also a 
beautiful statue of tl~e que~u of the :\mazons at 'Wilton, 
reprcscutetl ma warlike attitude, which was executed by 
(•Jcomrne~. 

. A:\IBE, among surgeons, an instrument for reducing 
thsloca.led bones, consisting of a horizontal Je,·er, moYed 
by a l1111gr, upon a l'Crtical standard o:- foot. 

... \,10£, among anatomists, a term used for the super
ficial juttin~out of a bone. 

.A:\IBER is a bilumiuou'i concrete, of a yelJow or brown 
colour, and m£lre or ten transparent. Jn its colour how
e\:er, tLere i~ considerable ·nriety; some p;eces 'being 
ele.u· arH.l transparent, some opaque and whitish, some 
d-uk co!oared; th,e most rnlued specimens are of a pale 
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yello~ colour. On being sli~I,tly rubbec!, .i_t }cq~·"" 

~~~~~~if:~e,:-~~e. 0~ 1,Ya~:1~: 1 !1reor:~:~t 0:c~a~ska~~:o ~~ 
nomena when expo~ed to heat. Being rubbed,. ll1e od .. 
of it that exhales refiembles the aromatic resinous•• 
stances, and is increaseU. Jn a greater heat it acquinla 
brown colour, emits some steams, and undergoes a •late 
of fusion. It then becomes quite uark and opaque, and is 
employed iu this. sta~e in _the composition o.f some '•· 
nishes. In burning 1t eonts ,·ery penetratrng npoun, 
burns with a grayish flame, and lea,·es a coaly residuum. 

'When this substance is distilled, the empyreumatic oil 
produced is mostly thick, and of a blackish colour, and 
bas a hea"Y• penetrating odour. "When it i• repeale.111 
distilled it becomes more fluid and transparent, and c:aa 
he rendered quite limpid; in ll'hich stale it is said to rt• 
semble the finer kinds of petrolea, particularly the ...... 
thl. It is then termed rectitied oil of amber. 

The origin of amber has been much disputed, whetlier 
it is originally a fossil, or is produced from vcgetablelDlf.. 
ter. The only reason to imagine it is entirely a foe9J 
body is, that it is found at some depth below the aurCKt 
under certain strata. The greatest part that we ha" 
comes from the Ballic. A considerable quantity is fond 
floati11g on lhe sea on these coasts, being \Vasl.ed out of tile 
soil by the agitation of the wa\·es, when they penetnte 
through different strata, first through oue containing fooil 
wood, variously comp;,.cted toge I I.er; under this a atrat. 
ohitriolic minerals; below this rhe amber is found di&pen
ed in various sizes; but when it is examined, we find mui
fcst proofs of ii.• ha.-ing been produced originally at tM 
surface of the earl h; parts of vege(ables, and c\·en inaectl, 
being occasionally fo 1rnd in it. 

Amber is used for trinkets, particularly in Turkey ud 
the East; but the finest specimens are in the cabinet of 

the kin!!: of Prussia. 
AMBERGRIS resembles amber in several cbymial 

qualities. It is a li~bt ash coloured body found on tM 
sea shores in the East Indies. It is opaque, and al a 
granulated structure. It bas a light agreeable odoar; 
melts. wilh a gentle heat, wilhout suffering any change; 
and, 1f further heated in close ''essels, it gi,·es an oil liB 
that of amber. It also dissoh-es in spirit of wine, by 
means of 11eat, and is used in compobition of perfumes. It 
is not affected by acids. 

'£he origin of this substance is uncertain. It appean 
to be somewhat similar to that of amber. It is found ii 
masses, from one to a hundred ounces. The e:reatell 
quanlitf is. f~und floating in the Indian ocean; bu( we allD 
meet with 1t in our own and in the northern seas. It is 
found likewise adherin~ to the rocks, and in the stomac:M 
ofth_e most ~'oracious fishe.s; these animals swaHowio~ at 

rt~:~~u~~~n11;a~~ i::i~~ly t ~~~~cl t ~.~~ ~:~~t:~t :~e~~~tth:i~ 
~balot whale, and moc.t commonly in sickly fish, whence 
it 13 supposed either the <'athe or effect of diseaae. We 
often 6ml in it relics of on.imal and vegetable substancet, 
the bones and beaks of .hrrd_s a.n<l insects; and as it re· 
sembles bee~w.ax, melt mg hke 1t, it woultl appear that it 
has been originally beeswax, which having been buried 
u.nder the surface of the earth, or h"' ing floated a Ion~ 
trme on the ocean, has_ undeqrnne a c-onsideral>le chane::e; 
and we know the amazrng quoutily of beeS1rax and hooey 
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:~al:e~~a~fit• ;,~11~r~1::1c1~~n~~t~!s ~a't~t:~il~t~~~t~~:i 
6cienl for filling •••era I hogsl1eads; and in rocks and 
cans along the 11ca shore, quantities may be gathered to
gether; and by l;ein~ huried, or by floating on the waler, 
they may undergo a change, so as to be converted into 
lhis subl'llance. 

Al\lBIDEXTER, a per.on who can use both hands 
wilh the same facilily, and for the same purposes, tl1at 
the generality of people do their right hands. 

·was it TJJt for educulion, some lhink that a11 mankind 
\foul<l be amhidexlen; and, in facl, we frequently 6nd 
nurses obliged to be at a good deal of pains before they 
can bring children to forego the use of their left hands. 
It is pe1haps a pity that any of thegiits of nature should 
be thus rendered in a great measure useless, as there are 
many occasions in life which require the equal use of both 
hands: •uch are the operations of bleeding in the left arm, 
leftancle,&c. 

AMetOEXTER, among lawyers, a juror or embracer, who 
accepts money of bolh parties for gidog his lerdict; an 
offence for whicU he is liable to be imprisoned, for e\·er 
excluded from a jury, and to pay ten times the sum he ac~ 
cepted of. 

AMBIGENAL HYPERBOLA, a name given by sir Isaac 
Newton to one of lhe triple hyperbolas of lhe second or
der, huing one of its infinite legs falling \Vitbin an angle 
formed uy the asymptotes, and the other falling without. 
See CoN1c SECTION. 

Al\IBIG U l'l'Y, in rhetoric and grammar, a defect of 
langua~e, wl1ereby words are rendered equi\ocal. 

A:llBIT, in geometry, is the same wilh what is otber
\vise called rhe perimeter of a figure. 

Al\IBl'fUS, whence our word ambition, in Roman an
tiquity, the offeri11g for some magistracy or office, and for .. 
mally going round lhe cily to solicit the interest and vote 
of the people. 

On tLese occasions it was not only usual to solicit the 
inleresl of their friends and olher~ with whom they were 
personally acquainted; but the candidates, being attend
ed by persons of an extensive acquaintance, who suggest· 
cd to them the names of the citizens, and thence calleU 
1iomrnclatores, or inlerprtles, ma.cle application to aH they 
met. 'l'his method of suing for offices was deemed allow
able, and therefore never prohibited by law; hul to re
strain all undue influence, whether by bribery, or by ex
hibiting games, shows, and the like, many laws were enact
eU, and severe fines imposed. 

A!'l1e1Tus, in music, a name sometimes appropriated to 

:~~;;~:~~f:~t~~~.lar extent of each tone, or modification 

AMBLE, in horsemanship, a peculiar pace by which a 
horse's two lee;s of the same side move at the same time. 

!\Jany methods ha\·e been proposed to bring a young 
horse to amble: some try ii by new ploughed fields; 
•ome endeavour to bring him to amble from the gallop; 
and many use weigh ls: gome attempt to procure an am
ble in hand, ere they mount his back; others, by the heir 
of hin<l shoe.:;, made on purpoDe; others, by folding fine 
.oft li•I• about the gambrels of the horse; and others by 
tlJe trarnel. 

All these melho<lo, l1owenr, nre alten<lcd with great 
• bngcr to the horse; and lhe best way is to try with the 
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har , by a gentle deliberate rack in; of tl.c l1oror, liy Jie!r. 
ing him in the weak part of the mouth '' ith ..i "IL001h, Uie-, 
and full snaffle, and correcting him first on 01:c ~icle, ILc11 
on the other, wilh the cah·es of the reg~, anrl ~001etin;c'\ 
wilh a spur. • 

Ai\IBLYGON, in geometry, denotes an obtu.c angled 
triangle, or a triangle, one of whose angles con~i-:ts of more 
than ninety degrees. 

AMBO, or AMBON, in ecclesiastical anliquify, a kind 
of pulpit, or reading desk, where that part of the divine 
sefl'ice called the gradual was performeJ. 

AMBROSE, or 81. A.rnnosE in the ivood, an order of 
religious, who use the Ambrosian office, and wear an image 
of that saint engraven on a lit lie plate'. in other respects 
they conform to the rule of the Augustrns. 

AMBROSIA, the name of a distincl genus of plant•, 
'rith flosculous flowers, composed or senral small infun· 
dibuliform ftoscules, di\•ided into five segmenls ; lhese, 
howe,·er, are barren; the fruit, which in some measure 
resembles a club, growing on other parts of the plant. 

This genus belongs to the monoecia pentandria class cf 
Linnreus. The chal'aclers are: the male flowers are com
pound: the common calyx is a single leand perianlhiuw, 
the lenglh of the florets; the compound corolla iSuniform, 
tubular, flat, and hemispherical: the proper is monopefa. 
lous, funnel shaped, and quinquefid: the stamina consist 
of five nry small filaments ; the antherre are erect, prir
allel, and pointed: the pislillum has a filiform slJlns, lhe 
length of the stamina; tbe stigma, OJ Uicular and mcmUra· 
neous: the receptaculum is naked. Fenrnlc Oowers be Ion· 
the male ones, oa the same plant, tloubled: the calyx is a 
single lea\'ed perianlhium, entire, with lhe belly quinque
clentaled, one flowered, and persistent: there is no corolla · 
the pistillum has an ovate germen in !he bottom of !he 
calyx; a filiform slylus, the lengll1 of lhe calyx; and two 
long bristly stigmata: the pericarpium is an o,·ate uniloc
ular nut; the seetl is single and roundi5h. Of this genu~, 
fiH species are enumerated; one of which is perrnniaf , 
and may be propagated either by cuttings or by .er.I• . 
The plants are moderately hardy, so may be exposed lo 
the open air in the summer; and in winter may he ~he1t .r:• -
eel in a common green house with myrlles, and olhet· hardy 
exotic plants. 

AMBROSIAN OFFICE, in church history, a parlicuhr 
formula of worship in the church of i\lilan, which takes it • 
name from St. Ambrose, who instilutec.l that office in Ili c 
fourth century. Each church originally had its parlicular 
office; and when the pope in after limes look upon him to 
jmposc the Roman office upon all the "eslcrn churchcR, 
that of Milan sheltered itself under tho name and autho1i
ty of St. Ambrose, from wlJich lime lhc Arnl>rosi;m rilual 
has prevailed in conlrac1i"31inction fro111 lhe Roman ritu:il. 

A:irn1to:slAN chant, in ecclesiastical music, Uiffers Yery 
little, if at all, from the Gregorian chant. 

AMBROSIN, a coin fol'merly struck hy the dukes of 
)[ilan, representing St . .Ambrose on hors"eback, with a 
whip in hi> ri~ht hand. 

AMBROSIN1A, a !'•nus of the cla'" anti or<ler of !'.f· 
nan<lria polyandria. The essential character i:i, ~patlu• 
0~1e .leaved, separated. by a partition; stamina on the inner, 
p~•llls on !he oute~ ~1de of it. 'Ye Lnow of b111 one spe
cies, a nallve of S1c1ly. It rrqnires !he prot ection of ,, 
green house in t!iis country • 
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.\~IBRY, a place in ~vhich are deposited all utensils 
netessary fo~ houJek.eepmg. . . 

Jn the ancient abb1es and pr1or1ee, there was an office 
under thi!, denomination, w,!!erein were laid up all charities 
for ll1r. poor. 

A)JBIJllAJ.IE,inRomanantiquity, were immodest wom
en "ho came from Syria to Rome, where they lived by 
prostitution, aud by playing on the 6ute: the word is de· 
J'iHtl from the Syriac abbub, which signi6es a flute; al
though others make it come from am and Baiw, because 
these pro•litutcs ofteu retired to Baire. According to 
Cruquiu"1 these women used likewise to sell paint for or
namenting the focc, &c. 

AMBULAN'.r, the name of brokers, or exchange agents, 
Tfho J1avc not been sworn before magistrates. They trans
act brokerage l>usiness, but their testimony is not ad milted 
in the courts of justice. 

AJIBULA'l'lON, in surgery, a term girnn lo the 
::-preacling of a gangrene or mortification. 
A~IBULATORY, a term applied lo such courts as 

'rcre not fixed, but remol'ed some.times to one place, 
... ometirnes to another: thus the court of parliament and 
court of king's bench were formerly ambulatory. 

A:unuLATORY WILL, is such a will as can be at any 
time re\•okcd before the person's death. 

AMBULIA, a genus of the didynirnia augiosperrnia 
dass and order. It grows ia l\lalabar, has an aromatic 
1mel1, and is administered in cases of fever in the form of 
a <lecoction. 

A:IIBURBlUM, in Roman antiquity, a pro.~cssion made 
by the Romans round the city and pomrerium, in which 
1hey led a ,·ictim, and aflenvard sacrificed it, in order to 
aYert some calamity that tbrea:cned the city. 

AMBURY, or A~uunv, among farriers, denotes a tu· 
rnour, wart, or swelling, which is soft to the touch and full 
of blood. Sec FARlllEnr. 

AMBUST A, a term used in surgery for a solution of con
tinuity, caused by the application of heated substances. 

A:IJE, a musica-1 term used by the French lo denote 
fcelin~ and expression. 

A11EDIANS, in church history, a congregation ofre
ligiou3 in Italy, so called from their professing fhemselHs 
munntcs Drum, lovers of God; or rather, anwli Deo, be
loved of God. 

A!HELI,US, stcmrort, a genus of the polygamia su
pcr~ua orcler, belonging to the ~yngenesia class of plants; 
and 111 the natural method rankrng uader the 49lh order 
composilre oppositifolire. The characters are: the com: 
mon calyx is imbricated and roundish: the compound co
rolla is radiated; the hermaphrodile corollets numerous 
in the disk; the female numerous in the ray: proper co
rolla of lhe hermaphrodites are tubular and <1uinquefid; 
of the females, tongued, loose, and two or three toothed: 
the stamina in the hermaphrodites consist of fiye short ca
pillary filaments; the anlherre cylindric and tubular: the 
pistillum h~s an O\'afP. ger~en, a filiform slylus the length 
of the stam111a, and two fihform sligmata: there is nope
ricarpium, but the ca1yx unchangeJ : the seeds are ova.le 
and solitar?·; the pappns is hair{; th~ receptaculum chaf
fy. Of th" there are hro species, n=. Amell us Iynchni· 
tis, wilh one flower on each foot slalk. This is a nath:e 
of the Cape of Good Hope, and a perennial pbnt. The 
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am~llus umhell~tm1, "''itb flowers ~ron•ing in umbels, ia I 

naA';~~~~~ ~~a~~a;i~~ir~~ ~,~!1';,:~Z t:n~do\~~u formula, or 
conclusion fo all p~ayer, signifying so b~ it. 

'rhe term amen 1s Hehrew, being <leri\·ed fr?m the Yerb 
amtm, 'i.e. to be true, faithful, &c. so that, strictly speak .. 
in"" it sicrni6es truth; and, used ad·rnrbially, as is r~ 
q;~ntly ci'one in the Gospels, truly or ,·er_ily. Sometimes 
it is repeated twice together,_ and th.on 1t stands for the 
superlative, as Amen, amen, d1co Yob1s. 

AMEND, or AlllENDE, in the F_rench customs, ape. 
cuniary punishment imposed by a JUdge for any crime, 
false prosecutiou, or groundless appeal. 

Amende /ionourable, an infamous kind of punish111e11t 
inflicted in France upon trailors, parricides, or sacrilegioD1 
persons, in the following manner: the offender being de
livered into tbe hand• of the hangman, his shirt is •trip
ped off, and a rope put about his neck, and a taper in bis 
)1and; then he is led inlo court, where he must beg pu. 
don of God, the king, the court, and hi• ~ountry. s.,,... 
timea the punishment ends here, but sometimes it is oaly 
a prelude to death, or banishmeut to the gallies . 

AMENDMENT, in Jaw, the correction of an error 
committed in a process, which may be amended after 
judgment, unless the error lies in gh·ing judgment, for i1 
that case it is not amendable, but the party must bring a 
writ of error. 

A bill may be amended on the file at any time before 
the plea is pleaded, but not afterward, without rnolion anti 
lea\"e of the court. 

AI\IENDMENT of a bill, in parliament, is some allen· 
lion made in the first draught of it. "\Ve e>·en read of 
amendments. However, it is to be obserred, that all 
amendments ought to be made in the house, whence the 
the thing lo be amended originally proceeded. 

AMENDMENT, in husbandry, is usecl foi the enrichiog 
land by laying manure on it. 

AMENTACEOUS, iu botany, an appellation gireo to 
such flowers as ham an aggregate of summits bangilg 
down in form of a rope, or cat's tail, which is called u 
amentum or cat kin. 

A:\1EN'.rU!11, iu Roman antiquity, a thoou tied aball 
tbe middle of a ja\'elin or dart, and fastened to the r ... 
finger, in order to reco\-el' the lfeapon as soon as it wn 
discharged. The ancients made great use of the ame• 
tum,'thinking it helped to enforce the blo1v. Ament .. 
also denotes a lalchet that bound their saudals. 

. All1E8;CEME~T, or A>IERCIAMENT, in law, a pee• 
111ary punishment imposed upon offende1·s at the mercy of 
the court. 

Amercements differ from fines, the latter being cerlail 
punishmenf3 growing exp1·essly from some statute wher&o 
as the former are imposed in proportion to the fault. 
Besides, fines are assessed by the court, but amercement• 
by the country. 
am!rc~~urt of record only can fine, all others can only 

Sheriffs are amerciable for the faults of their officers and 
clerks of the pe_ac~ ~ay be amerced in the king's b~ncb 
for gro:ss fa_ults m_ indictments rento\·ed to that court. 

A town_ is ~ub,1ect !o amercement for tbe e!licape of a 
murderer 10 the day tune; >ad if the town ;, ~·ailed, it is 
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subject to amercement whether the escape happens by day 
or night. 

The statute of Magna Charla ordains that a freeman is 
not to be amerced for a small fault, but in proportion lo 
the offence, by his peers and equals. 

AMERICA, one of the four grand divisions of the 
earth. See GeooRAPHT. 

AMERl1\1NDM, a genus of the diadelphia decandria 
class and order, of the natural on1er of the papilionacefe 
or lcguminosre. The cssenlial character is, calyx two 
lipped; legume compressed, leafy, two vahed, gaping; 
seeds few and solitary. 'l"here are two species: the one 
a shrub; and the other, A. ebenus, a tree which rises to 
14 feet high, with a ''ery thick stem. It is common in the 
West Indies, where the wood is cut and sent to England 
under lhe name of ebony. 

AMETHYST, ametloysl1ts, in the history of precious 
slones, a gem of a purple colour, which seems compound~ 
ed of a strong b]ue and a deep red; and according a!il ei· 
the1· of these prevails, affording different tinges of purple, 
sometimes approaching to violet, and sometimes even fad .. 
iug to a pale rose colour. 

The amethyst on analysis is found, according to Rose, 
to contain 

97.50 silica 
0.25 alumina 
0.50 oxyde of iron and manganese 

98.25 
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However, by far :he greater number of aruethy sl s fa ll 11<· 
finitely short of these, as all the European ones, and not a 
few of those brought from the East and "\Vest Indies, are 
very little harder t ban common crystal. 

AMETHYST, in heraldry, a term for 1he purple colour 
in the coat of a nobleman, in use wilh those who blazon 
by precious stones instead of melals a1ul colours. This in 
a gentleman's escutcheon is called Purpure, and in those 
of sovereign princes, l\'Iercury. 

AMETHYSTEA, a genus of the diandria monogynia 
class and order, of the natural order of verticilbtc:e and 
labiatre. The characters are : the calyx consists of a 
single leand perianthium, bell shaped, angular, semiquin· 
quefid, and persistent: the corolla is monopetalous; the 
border quinquepartite, the lowest division more expand· 
ing: the stamina consist of two slender 6.lamenls approxi
mated: the anlherre are simple and roundish: fbe pisfiI
lum bas a four cleft germen; stylus, the size of the slami
na; stigmata two, acute: no coro11a: the seeds four, gib
bous, and shorter than the calyx. There is only one 
known species: it is a naliYe of Siberb. It is an annual 
plant, with an upright stalk, which rises about a fool high. 
Toward the lop it puts forth two or three small lateral 
branches, garnished wilh small tri6d leaves, sawed on 
their edges, of a very dark green colour. The flowers 
appear in June or July, and are produced in small umbels 
at the extreruilies of the branches. They are of a fine 
blue colour, as are also the upper part of lhc br:rnche~, 
and the lea-..·es immediately under the umbel, so that they 
make a fine appearance. The seeds of the ametbysteo 

Though the amelhyst is generally of a purple colour, it should be sown in autumn, as they are apt to remain a 
is neverlheless sometimes found naturally colourless, and whole year in the ground. 
may at any time be easily made so by putting it inlo the AMETHYSTINE, a term applied to a kind of purple 
fire; in which pellucid or colourless state, it so well inii- garment dyed of the hue of amethyst. 'This colour is a 
1ates the diamond, that its want of hardness seems the only medium between 111e tyrian and byacinthine. 
way of distinguishing it. AMIABLE, or AMICABLE mun.bets, such as are r :m ~ 

Some derive the name amethyst from its colour, which tually equal to the sum of one another's ~liquot part~, as 
resembles wine mixed with water; whilst others, with th~ numbers 284 and 220. Thus the a liq not parts of220, 
more probability~ think: it got its name from its supposed al'e 1, 2, 4, 5, 10, 11, 20, 22, 44, 55, 110, and these added 
virtue of preventing drunkenness; an opinion which, how- together are equal to 284; and the aliquot parts of 2~.M 4 
ever imaginary, prevailed to that degree among the an- are 1, 2, 4, 71, 142, and these adde<l together are equal 1o 
cienls, that it was usual for great drinkers to wear it 220. 
about their necks. Van Schouten was the first '~ho e:a,·e this name fo such 

Be this as it will, the amethyst is scarcely inferior to any numbers, of which it is easily apprehended, there are but 
of the gews in the beauty of ils colour; and in its purest very few at least to be set down and manageable by us ; 
state is of the same hardness, and at least o( equal value for 28.;J and 220 are the two least, and the two next great. 
with the ruby and sapphire. It is found of various sizes, er are 18416 and 17296; the thil"ll pair of numbers arc 
Croon that of a small vetch, lo an inch and a half in diame- 9363584 and 9437056. 
ter, and often to much more than that in length. Its · AMIANTHUS, a fibrose, flexile, and cla•tic mine i·al 
shape is extremely rnl'ious, sometimes roundish, some- substance, composed of short and ab l'upt fil amenl s . 
times oblong, and at otl1ers flalted, at least on one side; 1 1here are several species of amianthi; that of a rrray. 
but its most common appearance is in a crystalliform fig.. ish green colour, ·wilh short, abrupt, and interwoven' Gla
ure, consisting of a thick column, composed of four planes, men ts, is the same wilh the plumose alum of 1 be- shop~ . 
and terminated by a flat and iShort pyramid, of the same r.rhe properties of 1he ao,Jia111hns are l'CrV wont.le rfuL 
number of si~es; or else, of a thinner and longer hexan- They will neither g ive fite with sleel, nor ·ferment H ith 
gular column, and sometimes of a long pyramid without aquaforlis; and if throwri into the fi1·e , will en<lure th e 
any column. It makes fhe gayest figure in the last of most extreme J1ea.t without the least injury to their tcx 
th~se sf ates, but is hardest and most valuable in the round· tu re •. Amianlhus threads arc so~etirnes used :u, p~rpct· 
ish and pebble like form. ual wicks for lamps ; Ibey reqmrc occa<ion .. J clean iuri; 

The amethyst is found in the East and "\Vest Indies, from the soot; and by great heat they are apt to ruu lo
and in &Heral parts of Europe ; the oriental ones, at get her in a state of semifusion, so as to pre\ e at th e (l lic 
]east some of the finer sperimens, being so hard and supply of oil. 'l'he arnianlhus and a.II the \"nde ties of <is· 
bright as to equal any of the coloured gerns in value. besto~, are classed by 1\Ir. K irwan ~ mong th e rn:i gnc.~ · a: .... 
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c rlhs, n «hry contai11 n. boat a fif1h part or thlt snlnfance. 
~l'C: .\~U t: '"TO !j; <11111 ,\f1:-0F.RA1,0GI". 

A'll< 'AfllJE nF.:...c111::~, in Roman :tnliquity, were, ac-
1· Jr.iin,.,.. la Pifi,;cln, lo1rrr itn<l less honouralJJe srats al
lolle.J for fhr. inferior jud~es, who, upon bein~ admitted of 
11.t .. emperor'li co~incilJ were dignified by him with the 
f i'lcttmiri. 

_·\311<..:TUS, among ecclcsiaslical writers, the uppcr-
1110 5- t g:lrmcnl anciently worn by the cler~y; the other 
lire hcing the alba, Ringnlum, stola, manipulm:, and plane
la. T~1e amic:tus wa~ a linen garment, of a square figure, 
corrrin; the head, neck, and shoulders, ;ind buckled, or 
dasped, before fhc breasf. It is sf ill worn by fhe relig
iou~ abroad. 

.\)JJCUf,U)f, in Roman anfiquily, a woman's upper 
~al'mcnl, which differed from the palla, as we learn from 
Li,·y; lrnt iu what that difference consisted we are at a 
Jos ... to know, unless that it was shorter than the palla. 
1,h1: amicuium was worn both by matrons and courtesans. 

.A:'IHCUS cun11E, a law term, to denote a bystander, 
"ho infol'ms the court of a matter in la\\-" that is doubtful 
ormi1;laken. 

J\.)IIESTIES, colton clolhs, n-hich come from the 
Easl Indies:. 
A~IJRANTE, in fhe Spanish pollfy, a great officer of 

slale, an<Jwering to our ford high admiral. 
.A~'\ll'l'TERE LLGE~l TERRIE, among lawyers, a phrase 

importing the loss of the liberJy of swearing in any court. 
'Phe punishment of a champion oHrcome or yielding in 
haltle, of jurors found guilty in a writ of allaint, and of a 
pcr~on outlawed. 

AMMAN, or AMMANT, in the German and Belgic 
policy, ajndge who has the cognisance of civil causes. 

A'.'trn \NT i'; also usctl among the French for a public 
notary, or offir.cr who llraws up inslrumenloi and deeds. 

Ai\D!ANNIA, in uolany, the name ofagenu• of plants, 
belonging to lhe tclramlria monogynia class and order of 
Linnreus; the Hower of which is composed of four ornl 
patent pelals !!rowing within the cup; and it! fruit is a 
roundish capsule covered by lhe cup, and conlaining four 
cells; and this de!c ription forms ii! essential character. 
There are se,·en f;.peci es, all of which seem tG be annual, 
nnd beiug nali\"C'3 of hot climates most of them require 
protection in this conntry. 

A:H:\lr, bislto1>'s wud, in botany, a genus of umbellife
rous plants, belonging to the pcntandria digynia class and 
order of Lianreus; lhe flower of which is rosaceo11s and 
compo~rnd of heart like petals; and its fruit is a small 
roundish and !itriated capsule, containing h-..o striated 
i,eeds, conrcx on one side. There arc three specie3, all 
annual. 
A~DIOCHRYSOS, in nafural hislOI'}', the name of a 

!tone co•nmon in Germany, being a ~pecies of mica, with 
gold coloured span:;les. Reduced fo po1vdcr, il is used 
ro strt'w O\er wriling. 

1~~~~~~~~~:~~~,s~;:ie~~:;~;l~r1~ 1~:en°~i~~!~!~e~~ 
:~he head is cornp~c o; s ed, narrower than the body; upper 
.:p doubled, lower pw narrow and poin1ed; teeth !harp; 
~ 1.ll _membran~ of l~Hn rays; body Ion; ~quare; tail fin 
<iasfrncf. It 111h•l11fs fhe "411dy shores of tbe northern 
l;ea'l, a11.1l it_take.s if:s name from !ts quality of <lh·ing into, 
or burying 1t .. clf undPr the :l :t !lll. I t hi umally from Ginc 
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to hrelre inches in length. 11 h; silrnry while, nn<l green. 
ish on the back. 
AM:\IO~rA, or °VOLATIJ.f! Ar,K.H, I, ~" d.i!ltinguished 

from the fis.ed_alkalies by a \'ery sharp irr1tatmg pungeat smell, and by its great volalilily. 
Ammonia may be procured by the follon-in; process: 
J. Put into a retort a mixture of three parts of quick 

lime and one part of sal ammoniac in powder. Pluqe 
fhe beak of fhe refort below fhe monlh of a gla" jar 61> 
et.I. with mercury, and standing in,·crted inn basin of mer. 
cury. Apply the heat of a lamp fo fhe retort; a gu 
comes aver, which displaces the mercury a.nil fills theju. 
This gas is ammonia. Jt was known by lhe name of ,·oi1-
tile alkali; ii was also called harl•horn, because if w11 

oflen obtained by distilling the horn of fhe barl; spirit of 
urine, because it may be obtained by the f;arue proce., 
from urine; and spirit of sal ammoniac, because it may b~ 
ob fained from fhat salt. Dr. Black first pointed out fbe 
difference between ammonia and carbon at of ammonia, er 
ammonia combined with carbonic acid; and Dr. Priestle1 
disco.-ered fhe method of ohfaining il in a sf ate of purity, 
by the process already described. 

2. Ammonia in the state of gas is transp:nenl and co!. 
ourless like air; ifs tasle is acrid an Cl caustic like that fl 
the fixed alkalies, but not nearly so strong, nor dot1 ii, 
li~e fhem, corrode those animal bodies fo which it ia 'I" 

~~~~~~n~1 ~::0e!~~creen~I~kJi~~{ecfuny~s0 ~s!h:su:hstr=~i: 
to prnent fain! ing is well known. 

Animols cannot brealhe it without dealh. 'rhen 1 

lighted candle is lef down in lo this gas, it goes ouf tlflle 
or four times successively; but at each time the 81111i 
oonsiderably enlarged by fhe addition of another ftamOGI 
a pale y e llow colour, and at las[ fhis flame descend• r ... 
the fop of the n.scl fo fhe botlom. 

Its specific gravify is 0.000732. Its wei~ht i• to tfntal 
common air as 3 to 5. ~ 

W heu exposed fo a cold of -45° it is condensed Nitet 
liquid, whicU again assumes the gaseous form whee tllt 
femperalure is raised. When passed through a red lilt 
lube of po:celain or glass, it is totally decomposed ... 
converted rnto hydrogen and azotic gas. That fhis • 
periment may succeed, the diameter of the tube mustlM 
be foo great. 

~· H combines ~·ery rapidly n-ilh wafer. When a piell 
of ice 1s brought rnl'o contact \Vilb fhis ga•, it melfl -1 
absor_bs t_ h~ ~mmonia, while at the same time ils tempell' 
.lure is dnrnRished. Cold wafei· absorbs fhis gas all11811 
rnstanta~eously, _and at the same lime heat is evoh·ed, ... 
the specific gravity of fhe water is diminished. Wateri 
~apabl~ of absorbing anJ condensing more than a lhirdil 

~~e '::,1~~~.teoJ ::i:i~~1~a~:I 0~;~5~.·~i;eiss~~c/E;~ ~~:~;r~ 
ammonia ~· usually employed by cbymisi•. The tel9 
ammonia, mdeed, almost aJ,vays mean'!i this liquid solutW 
of ammonia in '"'fer. 'When heate.I fo fhe temperatllt 
of about 130°, the ammonia separates under the form tl 
gas. \Vhen exposed to the fernperafure of _45• l 
~rystal11zes; ancl wUen sull<lenl)· coole<l clown to ---61', 
~~·a=~;?'~~e~~e appearance ofa thick jelly, and has scatl» 

It follows fr!>m the expe.rinicnts of l\lr. Dav,·, that t 
saturated '.1i.olul1ryn of ;un1110111a i1 compo:u: U uf .. 
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74.63 water 
25.37 ammonia 

100.00 
The following table, drawn up by the same ingenious 

chymisf, exhibits the proportion of water and ammonia 
contained in 100 parts of liquid ammonia of different spe
cific gravities. 

Specific grav. Ammonia. \Yater. 
------·---·-

o.l!o54 25.37 74.63 
0.9166 22.07 i7.93 
0.9255 19.54 80.46 
0.9326 17.52 82.48 
0.9385 15.38 84.12 
0.94.35 14.53 85.47 
0.9476 13.46 86.54 
0.9513 12.40 87.60 
0.9545 11.56 88.44 
0.9573 J0.82 89.18 
0.9597 10.17 89.83 
0.9619 9.60 U0.40 
0.9p84 9.50 90 . .50 
0.9639 9.09 90.91 
0.9713 7.17 92.83 

4. Ammoniacal gas is not altered by light; but when 
electric sparks are made to pass through it, the bulk of 
the "'3S is considerably increased, and it is converted into 
hyd~ogen gas and azotic gas. Hence it follows, that it is 
composed. of hydrogen aod azote. By this process Ber· 
thollet converted 1.7 cubic inches of ammoniacal gas into 
3.3 cubic inches. 

5. This gas has no effect upon oxygen gas while cold; 
-but wkeri a miKture of the two gases is made to pass through 
a red hot porcelain tube, a detonation takes place, water is 
formed, and azotic ga~ is emitted. Hence we see that 
ammonia is partly combustible. Its hydrogen combines 
with the oxygen, and forms water, while the azote makes 
its e•cape in the form of a gas. If the propo1·tiou of oxy· 
gen gas is considerable, nitric acid is also formed in con
sequence of the combination of the azote with the super
abundant oxygen. The same decomposition and detona
tion lake place if common aids used instead of oxygen gas. 

6. Sulphur is the only oue of the simple combustibles 
that combines with ammonia.. Hydrogen produces no 
change upon it whatever; but phosphorus and charcoal 
act with consicleraUle effect in high temperatures. 

It combines with sulphur in the slate of vapour, and 
form• a sulphuret which decompo•es water, and forms hy
drogenated sulphurel of ammonia, known formerly by the 
name of fuming liquor of Boy le, because it was first de
scribed by that philosopher. It is commonly prepared 
by distilling a mixture Bf five parts of sal ammoniac, five 
parts of sulphur, and six of quick lime. It is a liquid of 
a red or rather deep orange colour, and exhales a fetid 
odour in consequence of an excess of ammonia which it 
contains. Its nature was first pointed out by Berthol!et. 

Phosphorua produces no change on ammoniacal gas 
while cold; but when this gas ia made to pass through 
phosphorus in a red hot porcelain tube, it is decomposed , 

,-oL. I. ];j 
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and pbosphm-e!oecfhydrogen ~as, and phosphureted azotic 
gas, are formed. 

Charcoal absorbs ammoniacal gas, but does not alter it ~ 
properties while cold. But when the gas is made lo pass 
through red hot charcoal, part of the charcoal combines 
with it, and forms a substance known by the name of prus· 
sic acid. 

7. Ammonia is not a-cted on by azote; but it combines 
rapidly with muriatic acid, the two gases concreting into 
the solid salt called muriat of ammonia. 

8. Ammonia does not combine with the metals; but it 
·c.hang;es some of them into oxides, and then dissolves them. 
The oxidizement is evidently in consequence of the de
composition of part of the water with which the ammonia 
is combined; for hydrogen gas is emitted during the solu~ 
tion. Copper and zinc are oxidized by the action uf ammo
nia: as are also tin and iron, though only ·superficially. 
Scarcely any of the other metals are altered by its action. 

Liquid ammonia is capable of dissolving the oxides of 
copper, iron, tin, nickel, zinc, bismuth, and cobalt. When 
digested upon the oxides of mercury, lead, or manganese, 
it is decomposed, waler is formed by the union of the hy
drogen of the ammonia with the oxygen of the oxides, and 

:r~.~~c a~~~~: ~=~t::;t f £e 
3sa':;sN1;:~lt~11::tte~~ aisr:~~~' 

al other oxides are also partly deoxidized when ammoai1 
is poured into their solutions in acids. The ammoniacal 
solution of the peroxide of copper is of a 6ne blue colour, 
and, according to Sage, capable of crystallizing. When 
heat is applied, the ammonia is partly driven off, and partly 
decomposed, by the combination of its hydrogen with the 
oxygen of the oxide. 

9. Ammonia combines readily with the peroxides of gold 
and silver, and forms with them two compounde, formerly 
known by the names of fulminating gold and fulminating 
silver; because when heated or rubbed, they explode 
with great violence. It combines also with the red oxide 
ofme1·cury. 

10. The affinities of ammonia are the same with !hose of 
the fixed alkalies. 

11, As ammonia has the property of detonating with ni· 
1re, chymists had unanilll.ously agreed that it contained 
phlogiston, Scheele first demonstrated, that when it is 
decomposed by means of the oxides of ~anganese, arsen
ic, or gold, azotic gas is set at liberty, while the oxide is 
reduced. Hence he concluded, that it was composed of 
azote and phlogiston; and Bergmann coincided with him 
in opinion. Dr. Priestley discovered, that when electric 
explosions are made to pass through this gas, its bulk is 
gradually augmented to thrice the space which it formerly 
occupied; and a quantity of hydrogen gas is produced. 
The same ingenious philosopher applied beat to the red 
oxides ~f mercury and lead confined in ammoniacal gas. 
The oxldes were reduced, water was evolved, the am• 
maniacal gas disappeared, and instead of it, there was 
found a quantity of azotic gas. These experiments, and 
thase of Scheele, led to the conclusion, th.at ammonia is 
composed ofazote and bydrogeo; a conclusion which was 
fully estaWished by the experiments of Bertbollet, pub
lished in the ll'Iemoirs of the French Academy for 1785. 
This acute philosophe1· repeated the experiments of 
Scheele ancj Priestley, and applied to them the theory o' 
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J[r. Larnisier, and added also several very decish•e ones 
of bis owa. The mO'lf important off hese is the mutual de
composition of a.nmonia and oxymuriatic acid. 'Vhen so
lutions of ll.1ese bodies in water are mixed together, an ef
fervescnce takes place, azote is disengagetl, a quantit.r of 
'nter formed, and the oxymuriatic acid is com·erted mto 
common muriatic acid. Now the substances mixed were 
ammonia and oxymuriatic acid, which is composed of oxy
gen and rnurialic acid; the products were, muriatic acid, 
azote, anti water, which is composed of ~xygen and hyd.ro
e;en. The oxygen of the waler was furnished by the acid; 
the other products musf h3'·e beea furn.isbed by the am
monia, which had disappeared. Ammoma, therefore, must 
be composed of azofe and hydrogen. It follows from Mr. 
BerthoHefs experiments, that ammonia is composed of 
121 pa:rts of azole and 29 of hydrogen. According to 
Dr. Austin, if is composed ofl21 parts ofaznte and 32of 
hydrogen. Hence 100 parts of ammonia are composed ~f 
about 80 parts of azofe and 20 of hydrogen. The exper1-
menfs of Berfhollet bave been still further confirmed by 
those made more lately by Mr. Davy. 
A~nroNJA, liquid, is formed by the solution ofammoni~ 

acal e;as in water, which takes place very rapid ly. 
AMMONIAC, or Gum Al'trnoNucu?tJ, in tbe maleria 

medica, a gum, or more properly a gum resin, extracted 
from an umbelliferous plant, growing in some parls of Af
rica and Asia. It is brought to us in drops or granules, 
and sometimes in large masses, composed of a number of 
these granules connected together by other matter of the
same kind. 

The best ammoniac is nlways most free from dross, of a 
yellowish colour without and white within, of a bitferish 
taete and castor smell. 

AMMONIAC, sctl. See biurialeof Ammonia, in Cnn1~ 
ISTRY. 

Alll!llONIACAL gae, an elastic fluid, as transparent as 
air, bur little more than half as heavy. It• smell and taste 
are sharp and caustic. It destroys animal and "·egetable 
life, and extinguishes flame. The electric spark sepa
rates it into its constituent principles, hydrogen and azotic 
gas. On being mixed with acid gases, clouds are produc~ 
ed by the formation of neutral ammonia) aa1ts. 

AMMONIACAL preparations. See PeARIUACY. 
AllllllONITlE, in natural history, tbe same with the 

cornua ammonis, or snake stones. 
Alll!IIOSCHISTA, a genus of stones of a laminated 

•tructure, and splitting only horizontally, or into flat 
plates. 

Alll!llUNITION, a general term for all warlike provi· 
•ions, but more especially powder, ball, &c. 

Ammunition, arms, utensils of war, gunpowder, import. 
ed without license from his majesty, are, by the laws of 
Eagland, forfeited and triple the value. 

And again, such licenae obtained, except for furnishing 
lris majesty's public stores, is 1o be void, and the offender 
to incur a premunire,and be disabled from holding any of. 
lice from the crow a. 
· A:\t111UNtTION BREAD, SHOES, &c. such as are served 
eut to the soldiers of an army or garrison. 

AillNIOS, a thin pellucid membrane, which surround• 
the fetu~. See ANATOMY and PHYSIOLOGY. 

A;\IOEBCEUM, a poem, or rather composition, in 
which two partiee speak alternately in the same number of 

A. :II 0 

verses, but so as thar he who answer.;, either goes beyond 
or contradicts the other. such are the third and sevenlb 
Eclogues of Viqdl. ' 

AMOGABARI, ancient Spanish soldiery greatly cele
brated for bra\ ery. 

AMOGLOSSUS, a name of a peculiar kind ofaat61b, 
somethin~ resembling a soal, and <'alle<l also a lantern. 

AMOK a term used as a catch word among the slueg 
in Bafa,·ia i who, wl.Jen they consider themsell'es as Jggrifl· .. 
ed, sally forth, shouti11g out amok, amok, and murder 111 
they meef. 

Ai\101\lUM, a genus of the moncmdria monogynio 
class and order. The cbaraclers are: the calyx is an ob
scure three toothed perianlhium, above;. the corolla i1 
monopetalous, the tubes short, •.he limbus triparti.le.: _the 
stamina is an oblong filament, mlh the anthera al.IJornmg; 
the pistillum has a roundish germen, beneath; the style is 
filiform, the stigma obluse; the pericarpium is leathery, 
subovate, trigonous, trilocular, and three valved; the seed1 
are numerous. Of this genus there are 12 species, the 
principal of which are, 

J. Amomum Zinziber, or common ginger, a nath·e of 
the Easf, and also of some parts of the \Vest lndieo; 
whel'e it grows naturally wilhout culture. The rooh are 
jointed, and spread in the ground; they put out man1 
zrecn, reed like stalks in lhe spring, which rise to the 
height of hrn feet aad a half, with narrow leaHS. The 
flower stems rise by the t;i<le of these immediately from 
the root: these are naked, ending with an oblong scal1 
spike. From each of these scales is produced a eingle 
blue flower, whose pelals are but lit lie lower than the 
squamous coYering. All the o;;pecies are tender, and re
quire a stove to preserve them in I his country. 'rhey are 
easily propagated by parting the roots ;,, the spring. 

2. Amomum Zerumber, or wild ginger, also a natin ef 
India... The rools are larger than those of the common 
ginger, but are jointed in I be same manner. The st.lb 
grow from three lo near four feet high,..wilb oblongleaTn 
placecl allernately. '"l1he flower stems arise iromedi1t1l1 
from the root: these are terminated by oblong, blunt, 
sraly beads; out of each scale is prC1duced a single white 
flower, whose petals ex fend a considerable length beyond 
the scaly CO\'ering. 

3. A mom um Cardamom um, or cardamom, is a native ol 
India, but is little know.n in this country except by ifs 
seeds, which are used in medicine. Of this there iaa T• 
rie1y, with smaller fruit, w.hicJ1 makes the distinctioniot• 
cardamomum majus and minu!!I. 

4. Amomum Grana Paradisi, is likewise a native of the 
~ast Indies .. The fruit co?taining the grains of paradi• 
1s abo?I the size of . a fig, divided into three cell•, in each 
of which are comamecl I wo small seeds like cardamomt. 
They are somewhat more grateful, and considerably moll 
pun~ent, than carUamoms. 

'I'h.e dried roots of t.he Isl .'pecies are of great u1e ii 
t~e kitchen, as well as m medic me. They furnish a t:on
SJderable export from some of the American islands. The 
green roots, presene~ as a .sweetmeat, are preferable te 
every other. The Indians mix them with their rice which 
is th~ircommon food, to _corr~ct itR natural insipidit;. Gin
ger 1s a ,·ery useful spice '" cold Oatulent colice and ie 
laxity and debility of the intestines: it doee not heal so 
much as those of the pepper kind, but its elfects are mud 
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more durable. The cardamoms and grains of paradise 
·hal'e the same medicinal qualities wilb ginger. 

AMoMcrAI, in the maleria medica, a name given to the 
seed of an aromatic plant, esteemed a powerful diuretic, 
and aperient; and consequently thought good in nephritic 
cases, obstructions of the viscera, and suppress-ion of the 
menses. It i~ now disused. 

Al\10PHILA, a name proposed for a new genus ofhy
menopterous iniiecls, with beak conic, inflected, ceaceal
ing a bifid, retraclile, tubular tongue. 

AM ORPHA, in bolany, a genus of plants, belonging to 
the diadelphia Jecanclria class and order of Linnreus; tfie 
flower of which consists of one pe.tal vertically ovated, 
hollow and erect; and the fruit is a lupulated pod, of a com
pressed form, and covered with tubercles, in which are 
contafoed two seeds., of an obJogg kidney like shape. 
The essential character is : stan<lal·d of the corolla ·ornte, 
concave: wirigs none, calyx none. 'Vie know of but one 
species, a nry elegant shrub, vulgarly called bastard in· 
digo, as formerly in Carolina a coarse sort of icdigo was 
made from the young shoots. \'Vith us it is perfectly 
hardy. 

AMORTIZATION, in law, lhe alienation of lands or 
!:~~~eats to a corporation or fraternity and their succes· 

Amorti-t:ation also denotes the pri\1 ilege of taking lands, 
&c. in mol'tmain, for which purpose the king's consent must 
fit·st be obtainecL This license is granted upon paying 
1o the king and the superior a certain sum to indemnify 
th.em for several incidental dues, whkh in the common way 
would have fallen to lhem, b11! by the amorlizalion ore cut 
off. 

AM PELIS, in zoology, the chatterer, a genus of birds 
·belonging to the order of passeres; the distinguishing 
characfers of which are, 1hat the tongue is furnished with 
a rim or margin all round, and the bill is conical and 
-straight. There are seven species, all oath-es of foreign 
countries., except the garrulus, which is a native both of 
Europe aflcl lhe West Indies. In the former, the native 
country of lhese birds is Bohemia; whence they wander 
OYer the rest of Europe., and were once superstitiously 
considered as presages of a pestilence. They appear an· 
nually about Edinburgh in February. and feed on the ber
..ries of the mounfain ash. They also appear as far S. as 
NorlhurnberJancl; and, like the field1fare, make the berries 
of the while thorn their food. It is but by accident that 
they e.ver appear fudher soulh.. They are gregarious; 
feed on grapes, where \'ineyards are cultivated; are easi
ly tamed, and are esleemetl delicious food. Tliis species 
is about the size of I he blackbird; the bill is short, thick, 
aud black; on the head is a sharp pointed crest reclining 
backward; the lower part of the tail i• black, the end of a 
rich yellow; lhe quill feathers are black, the three first 
are tippec.1 wifh \fhite, the siK next have half an inch of 
their exterior margin edged W·ith fine yellow, fhe interior 
wilh while. But what distinguishes fhis from all other 
bird•, arc the thorny appendages from the tips ofsel'en of 
the •econdary feathers, of the colour and g loss of lhe best 
red wax. See Plale, Nat. Hist. fig. 15*, 16* . 
A~lPELITES, Cannel coal, in natural J1i•lory, a solid, 

dry, opaque fossil, l'ery hard, not fusible, but easily inflam
mal.Jle, and burning with a bright, vivid, while flame. 
This mineral is found in Lancashire, and in different parlo 
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of Scotland, where ii is known by the name of Parrot 
coal. Colour black; structure sometimes slaty. It burns 
like a candle, and lasts but a short time. II does not cake, 
and leaves a stony or sooty residuum. 

A specimen of Lancashire cannel coal, analyzed by !\Jr 
Kirwan, contained 

75.20 charcoal 
21.68 maltha 

3. 10 alumina and silica 

99.98 
Cannel corr( i• susceptible of polish, and, like jet, is fre 

qnenl ly \nought into snuff boxes, and other trinkets. 
AMPHERES, in antiquity, a kind of \<essels, whereio 

the rowers plied two oars at the same time, one with the 
right hand, ~nd the olher with the ,feft. 

AM.PHIARTHROSIS, in anatomy, a term under 
which some comprehend all tho~e junctures of the bones. 
which hav-e a manif.est motion, and which differ from the 
several articulations of the diarthrosis either in regard to 
their .figure or motion. 

AMPHIBIA, the third class of animals in the LinnreaR 
system, including those which possess, in a certain de
gree, the power of respiration, and are thereby enabled to 
live either in water or on land. This class is subdivided 
into four orders, viz. 1st, Amphibia reptiles, 2d, Amphi· 
bia serpenles, 3d, Amphibia nantes, and '1th, Amphibia 
meaotes. The distinguishing characters of this c1ass are 
these; they have either naked or scaly bodies, and sharp 
poinred fore teeth, but without grinders, or denies 11101" 
r~s: to which add, that they have no radiated fins. The 
class includes the tortoise, the fr.og kind, and the lizard 
and serpent kinds: 289 species. 

Anatomists observe, that the lungs of amphibious ani. 
mals are so formed, that though respiration is necessary to 
them, yet it is not requisite to be perf'tlrmed al short in
tervals. Hence it is, that they can remain a long time 
under wailer wilhout being suffocated, and many of them 
even a considerab~e pal't of their lives. 

AMPHIBtous., a tertn descriptive of the class.Amphibia; 
it also applies, however, to the otter, seal, beaver, and 
some animals of the other classes, who live on the land, 
and occasionally go into the water in search of prey . 

Most of the amphibious animals of this description 
J1a\'e peculiar pro\•isions in their structure t-0 fit them for 
their mode of livin~, particularly in the heart., lungs, fora· 
men ovaje, &c. 'rhere are two Yery -curious and impor· 
fant disqui.:iilions by Dr. Parsons on this subject, in t.be 
56th vol. of the Phil. Trans. the substance of which is as 
follows. Dr. Parsons ·classes amphibious animalii under 
two divisions: I. Such as enjoy their chief functions by 
land, Out occasionally go inlo the water. 2. Such as chief
ly inhabit the waler, but occasionally go on shore. 

Oflhe first he parlicularly consi~ers the pbcx:re or seal 
tribe; and endeavours to show, that none of them can 
lil•e chiefly in the waler, but I hat their chief enjoyment of 
the functions of life is on shore. Theoe animal s, he ob
serves, are really quadrupeds; -Out as their chief food is 
fish, Ibey are under !he necessity of going out to sea to 
hunt their prey, and to great dislancel! from shore; taking 
care that, howeHr great the distance, rocks or smaH 
islands are a! hand! as resting places when they are tired, 
or when their bodies become too much mac erat ed in th• 
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water. He proceeds: It is well known, that the only es• otances. One i<, that the fetus J1a>ing ne,·er rcspir~i, 
eential difference, as to the general structure of the heart, remains sufficiently nouri~hcd by the materna~ blood ~If· 
between amphibious and mere land animals, or such as cu1ating through him, and continues to g~ow till ~he h~ 
never go into the water, is, tha~ in the former th~ oval hol_e oC his birth, without any want of respiration, du~mg n1ae 
remains always open. Now, 1n such as are w1thout.th1s months confinement; the phoca having ~esptre~ the 
hole, if they n·ere lo be immersed in water but for a httle moment of his birth, cannot live '·cry long without If, far 
time, respiration would cease, and the animal must die. the reasons given before; and this hole an~ canal would 
There are three necessary and principal uses of rP.spiration be closed in them, as it is in land animals, ~f the dam did 
in all land animals, and in those kinds that are counted am- not soon after the birth of the cub, carry him so very fn!· 
pbibious. The first is, that of promoting the circulation of qu:ntly into the water lo leach him ; by which practice 
lhe blood through the whole body and extremities. lo these passaaes are kept open during life, olherwise they 
real fishes, the force of the heart is alone capable of send· would not b~ capable of attaining the food designed for them 
ing the blood lo every part, as they are not furnished with by Providence. Ano I her diffe1·cnce is, that the ~hoc ... , 11 

limbs or extremities; which being so remote from the =~~ni~~~o:~~o:;'iowthu~~~~e~~Ja:1~:r~~ t~:~:~~~oi~:: 
~:~:11j'0:a,::u~J~~ ~~r;u~~u:~~~8~~ot~e:s~t~:~~:se ~~s c::~ suffel's no jnjury from continuing its full number ofmonllll 
1 ee, that in persons subject to asthmatic complaints, the in the floiJ it swims in: the reason is, that water ia a 
circulation gro1vs languid, the-legs grow cold and redema- powerful sohent, and penetrales the pores of the skin11I 
tous, and other parts suffer by the defect in respiration. land animals, and in time can dissoh·e them; wher.eas the 
A second use of breathing is, that, in inspiration, the n· liquor amnii is an insipid soft fluid, impregnated wilb I*" 
xiety of particles, of dilfereat qualities, which float always ticles more or less mucilaginous, and utterly incapable of 
in the air, might be drawn into the lungs, to be insiJiuated makin~ the least alleralion in the cutis of the fetus. Of. 
into the mass of blood, being highly necessary to contem· ters, b .. eavers, and some kinds of rats, go occasionally D 
peratc and cool the agitated mass, and to contribute refiaed tbe water for their prey, but cannot remain ,·ery bg 
pabulum to the finer parts of it, which, meeting with the under water. "I have often gone to shoot otters, say1 ow 
daily supply of chyle, serves to assimilate and more inti- author, and watched all their motions; I baH seen one ii 
mately mix the mas•, and render its constitution the fitter them go softlxfrom a bank into the river, and dil'e don; 
for supporting the life of the animal. Therefore it is, and in about two minutes rise, at 10 or 15 yards from ta 
that valetudinarians,. by changing foul or unwholesome place be went in, with a mictdling salmon in his mout•, 
ilir for a free, good, open air, often recover from lingering which he brought on shore: I shot him, and sand the WI 
tliscases. A third principal use of respiration is, to pro· whole!, Now, as all fetuses have these passages opes, 
mote the exhibition of voice ia animals; which all those if a whelp of a true water spaniel was, immediately after 
that live on the land do according to their specific natures. its hirlh, served as lhe phoca does her cubs, and immen· 
ii"rom these consideralions it appears, that the phocre of cd jo water, to stop respiration for a little fone enryday, 
.very kind are under an absolute necessity of making the it is probable that tbe hole aud canal won Id be kept opn, 

~~:~.:,~~~l::~~~:!:~~~~et~~~ re~~~ ~hne~~!~:~b!l~e:c:~:{i ~na~e~h:s <l~febep~::a~ cap~:~:, o~;:mca~;~~1e a:o~~~ :~ 
1>art of their time, vi.3. that the flesh of these creatures is maining in t11e water, yet cannot avoid li\'ing on land, t'cr 
analogous to that of other land animals; and therefore, by they respire; and if a frog is lhrown into a ri,·er, he makei 
over long maceration, added to the fatigue of their chasing to the shore as fast as be can. The lizard kind, such• 
lbeirprey,tbey"·ouldsulfersucharelaxatiooaswould de- may be called water lizards, are all obligecl to cometo 
stroy them. It is well known, that animals which hal'e land, in order to deposile lheir eggs, to rest, and to sf..,. 
lain long un,ler water, are reduced to a Hry lax and even .Even the crocodiles, who d\iell much in rivers, sleep aid 
putrid stale; and the pboca must bask in the air on shore.. lay their eggs on shore; and, while in the waler, are c•· 
~aebtleusonforwemexa~~~e1:~;;h~~leorwweartetlr1etshea1a1nliamnadlsana1;meacl:-. pelled to rise to the surface to breathe; yet from theta.· 
,, ~ ~ ., ture of his scaly covering, he is capable of remaining ia 
all these ha\·e the oval bole open between the right and the water longer by far than any species of the phoco. 
left auricles of the heart, and in many the canalis arterio· whose skin is analogous to that of a borsc or cow. 'fte 
it.IS also; and while the phoca remains under water, hippopotamus, who wades into the lakes or riven, ii 1 
whlch he may continue an hour or two, more or less, his quadrupecl, and remalns under the water a considerabk 
l'espiralion is stopped ; and the blood, not finding the pas- time; yet bis chief resid~nc~ is upon land, and he mlll 
sage through the pulmonary artery free, rushes through come. on shore for respiral1on. The testudo, or 111 
the arterial canal, being a short passage to the aorta, and tortoise, though he goes out lo sea, and is oflen found fir 
thence to every part of the body, maintaining the circula- from Janel, yet being a respiring animal, cannot rr.mait 
lion; but upon rising to come ashore, the blood finds its l~ng under ~ater. He .has indeed a power of renderil! 
passage again through the lungs the moment be respires, h1mselfspec1fically heav"'r or lighter lban the water, ud 
'I1hus thefcetus in utero, during its confinement, having the therefore can !et himself down. to avoid an enemy 011 
l~ngs com~res~ed, an~ consequently the pulmonary arte- storm: yet be 1s und~r. a necess1ly of rising frequeutlybl 
r1e~ and veins 1mpernous, has the circulation of the blood bre.athe, f?r reasons .gn en before; dlld his most usual tit• 
carried on through the oval hole and the arterial canal. ?•lion while at s~a, 1s upon the surface of lhe water, recd· 
Now so far the phoca in the water, and the fretus in utero, rng upon the various substanc~s that fioat in great abDI' 
are analogous; but they dil!'er in other material circum- dance eYOry where about him. These aniUlllls sleep 
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securely upon the surface, but not untler water, and can 
remain longer at sea than any other of this class, except 
the crocodile, because, as it is with the latter, his cover
jng is not in danger of being too much macerated. 

The second division of amphibious animals, according 
to Dr. Parsons, comprehends such as chiefly inhabit the 
waters, but occasionally go on shore. These are but of 
two kinds;. the eels, and water serpents, or snakes of 
e1•ery kind. It is their form that qualifies them for loco
molion on the land, and they know their way back to the 
water al will; for by their structure they have a strong 
peristaltic motion, by which they can go forward at a pret
ty good rate ; whereas all other kinds of fish, whether 
vertical or horizontal, are incapable of a voluntary loco
motion on shore; and therefore, as soon as such fish are 
brought out of the- water,. after having flounced a while ,. 
they lie motionless,. and soon dle.. Let us now examine in
to the reason why these Yermicular fish, the eel and ser
pent kinds, can live a considerable time on land, and the 
verlical and horizontal kinds die almo3t immediately when 
taken out of the water; and, in this research, we shall 
come to kuow what analogy there is between land animals 
and those of the waters. All land animals have lungs, 
and can li~e no longer than while these are inflated by the 
ambient air, :md alternately compressed for its expulsion; 
that is, wJ1ile respiration is duly carried on, by a regular 
inspirntion and expiration of air. In like manner, the fish 
in general have, instead of lungs, gills or bronc;hire-: and 
as, in land animals, the lnngs have a larger portion of the 
mass of blood circlTlating through them, which must he 
slopped if lbe air has no·t a frt:e ingress and egress into 
and from l11em ; so, ia. fish, there is a great number of 
blood vessels that pass through the bronchire, and a grnat 
portion of tbeil· blood circulates through them,. which 
must in like monner be totally stopped, if the bronchire 
are not perpetually wet with water. So that, as the ah: 
is to the lungs in Janel auima1s,. a constant assistant to the 
circulation; so is the waler to the bronchire of those of the 
rivers and seas: fol' when these are out of the watel', the 
broncbi<E l"ery soon grow crisp and dry, the blood vessels 
are shrunk, and the blood is obstructed in its passage; so,. 
when the former are immersed in water, or otherwise pre~ 
"Ven fed from having respiration, the circulation ceases, and 
tbe animal dies. Again, as land animals would be destroy
ed by too much maceration in water, so fishes would, on 
the other hand, be ruined by too much ex.siccation ; the 
latter being, from their general strncture and constitution,. 
made fit to bear and live in the water> the former, by their 
constitution ond form, to breathe ond dwell in the air. But 
it may be asked, why eels a.nd water snakes are capable 
of !iring longer in the air than the other kinds of fish? 
'}"'his is answered, by considering 1he providential care of 
the great Creator for these and every one of his creatures; 
for since they were capable of locomotion by their form, 
which they need not be if they were never to go on shol'e, 
it seemed necessary that they should be rendered capable 
of living a considerable tin1e on shore, otherwise their lo~ 
comotion would be in \'ain. How is this prodded for? 
Why, in n most com•enient manner; for thIB order of 
fishes have their bronc hire well covered from the external 
drying air : they are also furnished with a slimy mucus, 
which hinders their becoming crisp and dry for maay 
hours; and their very skins alw<l.)'s emit a.mucous liquor, 
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which keaps them supple and moist for a long time; where
as the bronc hire of other kinds of fish are much expo;ed 
to the air, and want the slimy matter to keep them moi>t . 
Now, if any of these, when brought out of the waler, were 
laid in a vessel without water, they might he preserrnd 
alive a considerable time, by only keeping the gills and 
surface of the skin constantly wet, even without any watu 
to swim in~ 

Some kinds of insects, and some birds, are amphibiom•. 
The term has been applied to men who have the faculty 
of living Jong under water. The divers employed in 
the pearl fisheries possess this power in an eminent de
gree. 

AMPHIBOLOGY, in grammar and rhetoric, a term 
used to denote a phrase susceptible of two different in-
terpretations. · 

AMPHIBRACHYS, in anciect poetry, the name of a 
foot consisting of three syllables, whereof that in the mid· 
die is long, and the other two short. 

AMPHICTYONS, in Grecian antiquity, an assembly 
composed of deputies frQm the different stales of Greece, 
and resembling, in some measure, the diet of the Germa11 
empire. 

The amphictyons met regularly at Delphi, twice a year, 
vis. in spring and autumn, ancl decided all differences be
tween any of the Grecian states, their determinations be
ing held sacred and inviolable. 

AMPHIMACER, in ancient poetry, a foot consisting 
of three syllables, whereof the first and last are Ion~, and 
that iu the middle short. ~ 

AMPHIMASCALOS,. a tunic, or coat, worn by the 
Greeks, wHh two short sleeves, so as to cover part of the 
arm to the elbow. The coats of freemen were amplti-
11wsculos, those of slaves had only one. 

AMPHIBOLES, the principal magistrates of Syracuse, 
in Sicily, called archons at Athens. 

AMPHIPPII, in Grecian antiquity, soldiers, who in 
war used two horses without saddles, and were dexterous 
enough to leap from one 1o the other. 

AMPHIPROR.lE, in the naval affairs of the ancients, 
vessels with a prow at each end. They were used chief
ly in rapid rivers and narrow channels, where it was not 
easy to tack about. 

AMPHISB.lENA, in zoology, a genus of serpent, so 
called because it moves with either end forward. The 
body of the amphi•brena has a number of circular annuli; 
surrounding it from the head to the extremity of the tail; 
so that it seems composed of a number of narrow and 
somewhat rounded rings applied close to one another, and 
having deep furrows between them. 

Only two species of this genus. have hitherto been <lis
ceverect, the white aad the black. The white is from 13 
to 18 in~hes 1ong; it is found pre.yin~ on insects, worms, 
&c. It 1s harmless, but on handlrng 1t, tl1e skin becomes 
affected with a slig?t itching, accompauie~ with small pus
tules. The other 1s rarely so large, and 1s equally harm
less. The skin of the amphisbreaa is strong aad tenacious, 
and of a smooth gl~ssy su:face ; and it is probable that 
they are enabled with fac1hty to perforate the ground in 
the manner of earth worms, in order to oblain occasional 
supplies of food. See Nat. Hist. fig. 14* . 

AJllPHlSCII, among geogrophers, a name applied to 
the peoj?le who inhabit the torrid zone. 
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• .\rnrihiscii, as the word imports, have their shadows one 
p.ut of the year toward the north, and at the other tow
.ml the south, according to the sun's place in the ecliptic. 
They arc abo r.alled Ascii. 

A'IPIIITAPA, in antiquity, a garment frized or .shag
~cd on bolh sides, lvhich wu laid under person~ going to 
1leep. 

.UIPJITTHEATRE, in antiquity, a spacious edifice 
built either round or oval, with a number of rising seats, 
upon which the people used to sit and behold the combats 
of gladiators, of lVild beasts, and other sports. 

Amphitheatres \Vere at first only of wood, and it w~s 
not till the reign of Augustus, that Statilius Taurus b111lt 
one for the first time of stone. The lowest part was of an 
oral figure, and called arena, because, for the conveniency 
of the combatanls, it was usually strewed with sand; and 
round the arena were vaultc; styled cavere, in which were 
confined the wild beasts appointed for the shows. Above 
the cavere 'vas erected a large circular peristyle podium, 
adorned with columns. Thi• was the place of the empe
rors, senators, and other persons of dislinctioo. The 
rolvs of benches were above the podium. Their figure 
was circular, an<l they were entered by a\•enues, at the 
end of wliicb were gates, called vomitori:.:e. The most 
perfect remains we now have of ancient aiDphitheatres 
are that of Vespasian, called the coliseum, that at Verona 
in Italy, and that at Nismes in L1nguedoc. 
A~lPHORA, in antiquity, a liquid measure in use 

among the Greeks and Romans. The Roman amphora 
conlaineJ forty·eight sextaries, and was equal to about 
seven gallons one pint, English wine measure; and lhe 
Grecian, or attic amphora, contained one third m1Jre. 

At>ttPUORA, was a dry measure, likewise in use among 
the Rornant;, and contained three bushels. 

AMPHORA, nmong the Venetiam1, the largest measure 
used for liquids. J t contains four bigorzas, the bigorza be· 
ing four quarts, the quart four sachies, and each sachie 
four lcras; but by wholesale the amphora is 14 quarts, 
and the bi~orza three quarts and a half. 

AillPHORAR!UlU vimim, wine that ;, drawn into 
pitchers, distin~uished from cask wine. The Romans 
had a method of keeping wine in amphorre for many years 
to ripen, by faslenin~ the lids down with pilch or gyp· 
sum, and placing them either onder ground, or in the 
smoke. 
A~IPHOTEROPLON, a kind of narnl insurance, 

lf'here insurers run lbe risk both in the going out, and re. 
turn of the \•essel. 

AMPHOT!DES, in antiquity, a kind of armour or 
covering fur the ears, worn by the ancient pugilists, to 
prei;ent their adversarie.;; from laying bold of this part. 

Al\lPLIATION, in Roman antiquity, was the defer
ling to pasBentence in certain causes. This the jud~e 
did, by pronouncing the word amplius; or hy writing ~he 
letters N. L. for nor& liq«el; thereby signifying, that as 
the cause. was not clear, it would be necessary to bring 
further evidence. 

AMPLITUDE, an arch of the horizon intercepted be-

! ~P~:~~~=t ~~: 1ri~~n~e:!S:~~!in3g~d a~h; s~e~st:~t~~r t~~r~~"~:J 
sou lb, or ortive and occs.sive. 

The sun's amplitude, either rising; or seUing, is found 
by the globes, by bringing the sun's place to the horizon, 
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either on the east or west side and the degrees _from lhe 
east point, eillJer norlb or sou'th, are the ~unphtude re. 
quired. To find the amplitude trig:onometncally r say, II 
the cosine of the latitude: radius:~ sine of the pres~nt de. 
clination: sine of the amplitude. Thi3 problem is ust. 
ful in nu·igation, to find thP. variation'! of ~e. compass •. 

AMPLITUDE ltfo.fpietical, the different r1s1ng or setttag 
of the sun, from the east or wed points of the compa11. 
It is found by observing the sun, at his ri3ing and selliog, 
by an amplitude compass. 

AMPLITUDE of the range of a projectile, the horizo11o 
tal line, subtending the patb in which the projectile mor
ed. 

Al\IPULLA, in antiquity, a round big bellied vea1el, 
which the ancients used in their baths, to contain oil for 
anointing their bodies. Ampulla wa• also a cup made o( 
glass, and sometimes of leather, for drinking out of at 
table. 
A~TPUTATION, the cutting off a limb, or other port 

of the body. See SURGERY. 
A~IPYX, among the ancients, a kind of golden chlil 

which served to bind the hair of the horses on the ro ... 
head. The term was afterward used to denote a fillet 
which formed part of their dress; this was frequently• 
circled lVilh ~old and precious stones. 

AMSDORFIANS, a sect of protestants, in the 18t& 
century, who took theit' name from Amsdorf, their leader. 

They maintained, that good works were not only•• 
profitable, but e\·en opposite and pernicious to salnlioa. 

AMlJLET, a charm or pre•ervative against miscbier, 
witchcraft, or diseases. 

Amulets \Vere made of stone, metal, simples, animals, 
and in a word, of every thing which fancy or caprice11ag· 
gested; and sometimes they consisted of words, cbarac· 
ters, and sentences, ranged in a particular order, and e• 
gra\>·ed upon wood, &c. and worn about the neck, or some 
other part of the body. 

At other times they were neilher written nor engraved. 
but prepared with many superstitious ceremonies, great 
re~ard being usually paid to the intluence of the atan. 

~~~e !~·~~~~~~~~e gil'en to this species of amulet tile 

All nations have been fond of amnlels: the Jew• were 
exlremely superslitious ia the u5e of them to expel dil
eases: and the l\lisna forbids them, unless receh·ed fro• 
an appro,•ed man, who had cured at least three per10D1 
before, by the same means. 

E\'en amone;st the Christians of the early times, am• 
lets were made of l be wood of the cross or ribands wit~ 
a t~x.t o~ Scripture written in them, 'as pre!iervatifll 
agam3t d1::;eases; and therefore the council of Laodicet 
forbids ecclesiastics to make such amulets, and orden aU 
such as wore I hem to be cast out of the church. 

AMUSETTE, an. instrument of war, mouoted like a 
cannon, and fired off like a musket .. 

ed·t!t~,i~nf~~;.· the next friend or relation to be iotru1t· 

AMYGLA!lOIDES lap is, in natural history, a foHile 
body, re.::;embli~g the kerne! of an almond in shape, beiag 
~~~~~rtfied sptoe of a species of tchinu& marinus, or aea 

A~IYGD.~LUS, the Almond and Peach: a genus o[ 
fhe mono.;:ymaorder, belO:J?;tn; to the icounc.lria cla'!sof 
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plants; and in the natural me I hod, ranking under the or· 
der pomacere. The. characters are: the calyx is a single 
l.ea\·ed perianthium beneath, tubula1, and quinquefid; the 
corolla consists of five oblong petals, which are inserted 
ialo lhe calyx: the stamina of 30 slender erect filaments, 
half lhc length of the cbrolla, and inse1·ted into the calyx; 
the antherre are simple: t be pistillum has a round viJlous 
germen above; a sirnple stylus, fbe length of the stami
na; antl lhe stigma headed: the pericarpium is a large 
roundish villous drupa, with a longitudinal furrow: the 
seed is an ovate compressed not perforated in 1he pores. 
'.fhe nut of the almond is covered with a Jry skin, that of 
the peach aud nectarine with a soft pulp. 'fhe nectai:ine 
;igain is smooth, lhe peach downy. 

'l'here are 7 species with innumerable varieties, the 
principal of which are: 

1. AmygJalus communis, or commoa almond, a native 
of Africa, grows to aear 20 feet high. The white flow
ering almond is a variety of this species, and is cultirntetl 
for the sake of the flowers and the fruit, though the flow
ers are i11ferior to the red. 

2. Amygdalus nana, the dwarf almond, is a native of 
Asia Minor. Of this shrub there are two varieties, the 
srngle and the double. Both grow lo about four or 6"e 
feef high, and are in the first esteem as flowering shrubs. 

3. An1ygdalus Penica, or the Peach, is said to be a na· 
th•e of Europe; but of what place is not known. Culti~ 
ntioa bas prn<luced many rnrielies of this fruit; of which 
the following are the n1ost esleemed: 

I. Aumirable. 2. Beautiful Cheneuse. 3. Bellegarde. 
4. Bloo<ly Peach. 5. Bourdine. 6. C.:atharine. 7. Chan
cellor. 8. Early Purple. 9. Great French Mignon. IO. 
Lale Admirable. II. Lale Purple. 12. Malta. 13. 
Monstrous Pa.-y. 14. Montauban. 15. Nivetle. Hi. 
Old Newington. 17. Persique. 18. Portugal. 19. Ram 
bouillel. 20. Red Mag<lalen. 21. Red Nulmeg. 22. 
Rossana.. 23. Royal. 24. Small Mignon. 25. Smith's 
Newington. 26. Venus's Nipple. 27. Vineuse. 28. 
"White Magdalen. 29. While Nutmeg. 30. Yellow Al
berge. 31. Noblesse. :J2. Double Montagne. 

4. Amygdalus nuci Persica, or 1he Nectarine. Of 
this many val'ielies are now culfrrnted; and the following 
are some of the most esteemed. 

J. Elruge. 2. Golden. 3. Italian. 4. Murrey. 5. 
Newington. 6. Roman. 7. Scarlet. 8. Temple's. 9. 
Clermont's. 10. Fairchild's early. 

The good kinds of all these species are propagated by 
budding or inoculation. They will thri\'e and bear a
gainst any wall but one wilh a north aspect, but the best 
aspect is south. In the pruning, care must be taken to 
Jene enough of the young bearing wood, and not Jay in 
!he branches too close, or to cross each other. 

AJ\JYRIS, a genus of !be oclandria monogynia class 
and order,and of the nalural order of terebinlacere. The 
calyx is a small single leaud perianlhium, four foot bed 
and persistent: the corolla consists of four oblong pelals, 
concave and expanding: the stamina consist of eight erect 
subulated filaments: the antherre are oblong, erect, and the 
l-ength of the corolla; tbe pistillum Jias an ol'ale germen 
above; a tbickioh stylus tLe lenglh of the stamina; and a 
four cornered stigm• : the pel'icarpium is a round clrupa
ceous berry : the seed is a globular glossy nut. There 
are nine species: the most remarkable are: 
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1. Amyris balsamiiera, or rose wood, is found on grav· 
elly bills in Jamaica and others of the 'Vest India islands. 
It rises to a considerable height, and the trunks are re· 
markable for having large protuberances on them. The 
]eal'es are laurel shaped ; the small blue Bowers are on a 
branched spike; and the berries are small and black. 

2. Amyris elemifera, or shrub which bears the gum 
elemi, a native of South America. II grows to the height 
of about six feet. 

3. Amyris Gileadensis, or opobalsamum, is an eHr· 
green shrub, growing sponfaneousJy in Arabia .Felix, 
from whence the opobalsam, or balm of Gilead, 1s pro
cured. 

4. Amyris toxifera, or poison woocl, is a small free, with 
a smooth light coloured hark. From the trunk of this 
tree distills a liquid as black as ink. Birds feed on tbe 
fruit; particularly one called the purple grosbeak, on the 
mucilage that covers the stone. It grows usually on rocks, 
in Pro\•idence, Ilatbera, and others of the Bahama islands. 

AMZEL, in ornithology, the name of a bird of the 
meruJa or blackbird kind, of which there are two species; 
the ring amzel or merula torquata, and Hie merula montana, 
called simply tbe amzel. The ring amzel is a little larger 
than the common blackbird. Its back is of a dusky 
blackish brown, and its throat and breast are beautifully 
l'ariegated with spots and streaks of white; and the low
er part oftbe throat is· adorned with a fine broad white ring,_ 
whence tlie bird has its :uame. This ring is of a lunated 
shape, the point~ ending at the sides of the neck. The 
wings and tail are blackiSh, but in the female variegated 
with white. This bird feeds on insects and berries, and is 
common about the peak of Derbyshire, where it is called 
the Rock Ouzel. 

AN JOUR and w ASTE, in law, signifies a forfeiture of 
lands for a year and a day to the king, by persons com
milling petil treason and felony, and afterward the land 
falls to lhe lord. 

ANA, among physicians, denotes an equal quantity of 
the ingredients which immediately precede it in prescrip~ 
tions: it is writlen by abbreviation a or aa; thus, Be~ 
tlmr. myrrh. alitm. a.a, i 9: that is, take frankincen13e, 
myrrh, aud alum, each a scruple. 

ANA, in matters of literature, a Latin termination ad<led 
to lhe titles of sfieral books in other languages. 

They are <iollections of the conversation and memora~ 
hie sayings of men of wit and learning : the Scaligeriana 
was tbe first book that appeared with a title in ana, and 
was afterward followed by the Perroniana, Tl1uana, Nau .. 
dreana, IHenagiana, and even by Arlequiniana, in ridicule 
of all books in ana. 

ANABAPTISTS, in church history, a sect of protes
tants, which sprung up in Germany, in 1521,immediately 
after !be rise of Lutheranism. Al first, they preached up 
an entire freedom from alJ subjection to the civil as well as 
ecclesiastical power; but the tenet from whence they 
1ake their name, and which they still maintain, is their 
re-baplizing all new conHrts to their sect, and condemn~ 
ing infant baptism. 

Great troubles were occasioned in Germany by this 
sect; bnl of all places where they prevailed, none sufl'er
ed so much by them as lhe toll'n of J\Iunster. The ana
baplist~,,how01«r, ?f Holland and Friesland disapprol'ed 
the seditious behaviour of I heir brethren of!Hunster: and 
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al prc;cnt, thou.~h thi• ••ct still subsists as well_i~ Brit~in 
"' abro•d, yet they no longer pretend to be divinely rn· 
!- pircd, they no longer oppose magistrates, nor preach up 
a romrnunily of ~oods, &c. . 

The anahaplisls support their principal ~oclrJDe up~n 
tho•c words of our Saviour, "He that behevetb, and is 
baptized, shall be sa,·ed." Now, as aduJts, or grown per
"ion~, are alone capable of believing, t_hey arg.ue, ~hat none 
lml adult• arc fit to be baptized. Th JS doctrine is ?Pp?•· 
ed by allcgini; the contrary practice of the primitive 
church, as well as from Scripture, which tells us, that 
children arc capable of the kingdom of heaYen, and at the 
~ame time assures us, that "except a roan be baptized, he 
cannot enter into the kingdom of God." 

ANABATA, a cope or sacerdotal vest, lo cover the 
back and shoulders of the priest. 

AN ABATIIRA, in antiquity, a kind of stones erected 
by the sides of highways, lo assist travellers to mount 
their horses. 

ANABIBAZON, in astronomy, a name given to the 
northern node of the moon, or dragon's head. 

ANABLEPS, in ichthyology, a genus of malacoptery
gious fishes, with six bones in the branc~iostege mem
brane, and only two small fins at the extremity of the back. 
Of this genus there is only one known species. It in
habits the sea shore of Surinam. 

ANAHOLJEUM, or ANADOLE, in antiquity, a kind of 
great or upper coat, worn over the tunica. 

ANABOLEUS, in antiquity, an appellation given lo 
grooms of the stable, or equerries, who assisted their mas
ters in mounting their horses. 

As the ancients had no stirrups, or instruments that arc 
now in use for mounting a horse, they either jumped upon 
Jiis back, or were aided in mounting by anabolei. 

ANACALYPTERIA, in antiquity, festi1'als among 
the Greek• on the day that the bride was permitted lo 
Jay aside her veil, and appear in public. The word is de
rhed from a verb which signifies lo uncover. 

ANACAnIPTERIA, in ecclesiastical antiquity, a 
kind of lillle edifices adjacent to the churcheo, designed 
for the entertainment of strangers and poor persons. 

ANACARDIUM, or CASHEW NUT TREE: a ge1ws of 
the monogynia order, belonging to the decandria class of 
plants; and iu the nalurnl method ranking under the 12th 
order, holoraceOC'. The characters are: the calyx is di
"Vided into five parts, the divisions ovate and deciduous: 
the corolla consists of fi,·e reflected petals, twice the 
length of the calyx: the stamina consists of ten capillary 
tilamcnts shorter than the calyx, one of them castrated; 
the anlher3' are small and roundish; the pistillum bas a 
roundish germen; lbe stylus is subulated, inflected, and 
the length of the corolla; the stigma oblique: there is no 
pcricarpium; the receptaculum is very large and fleshy: 
the seed is a large kidney shaped nut, placed abo\"e the 
receptaculum. Only one species is known, viz. 

-~nacardiuru occidentale. It grows naiurally iu the 
~Vest Indies, and arrives at the height of 20 feet in those 
places of which it is a nath·e. The fruit of this free is as 
large as an orange; and is full of an acid juice, which is 
f1 equently made use of in making punch. 'ro the apex 
oi this fruit grows a nut1 of the size and shape of a hare's 
kidney, but it is much larger at the end which is next to 
the frnil than at the other. The shell is very bard; and 
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the kernel, which is sweet and pleasant, is covered wi!h a 
thin film. Between this and the shell is lod~ed a th1c~ 
blackish, inflammable liquor, of such a caustic. natu.re II 
the fresh nuts, that if the lips chance to touch it, bhstera 
will immediately follow. The kernels a;e eaten. ru, 
roasted, or pickled. The caustic liquor JUSt mentioned 
is esteemed an excellent cosmetic with the West India 
young ladies, b?t t~ey muolcer'.ainll'. s_ulfer a g~eat deal~ 
pain in its application. The m~lky JUICe of thJS tree will 
slain linen of a good black, winch cannot be washed out. 
This plant is easily raised from the nuts, ~hie~ should be 
planted each in a separate pot filled with light sandy 

~~~~h~a:s~ fi~~n~:t:;:0f;o~0:o~~~~r~e~17ftht!~~:~;~ ~::; 
up, otherwise the nuts are apt to rot. If the nuta are 
fresh, the plants will come up in about a month; andia 
two months more they will be four or fhe iuches hip, 
with large leaves : from which quick progress many peo
ple have been deceived, imagining they _would continoe 
the like quick growth afterward ; but with all the Clft 
that can be taken, they never come lo any kind of perfec. 
lion even in our best sto\"es. See Plate Nat. Hist, fig. 
14. 

ANACHORET, in church history, denotes a hermit, 
or 1:1olitary monk, who retires from the soaietyof 111aokilll 
into some desert, with a view to a\'oid the t~mptation111l 
the world, and to be more at leisure for mewlalion ul 
prayer. 

ANACHORITA, a name gil'en to the cellsofreclum; 
by the ancient canons, no auachorita could be crecta 
without the consent of the bishop. 

ANACHRONISM, in mailers of literature, an enor 

:~~~l~e:e~,~~~t i:or;a~r;nfi~o;::n:·~:ere~~cl~ni;;·~~: ~~ ~:~ 
who placed Dido in Africa at the time of lEneas, tbougl 
in reality she did not come here till 300 years after tb• 
taking of Troy. 

ANACLASTICS, auaclaslica, that part of optiu 
which considers the refraction of light. 

A.-ACLASTIC glasses, a low kind of phials, which ban 
the properly of being flexible, and emitting a vebem 
noise, by the application of the human breath. They"' 
made of a fine glass, IVilb flat bellies resembling invOrMC 
funnels, with bottoms almost as thin as the skin of an••• 
The bottom which is convex, by the action of inspiratial 
will be drawn in with a prodigious crack, and from C9 
''ex b~comes conr.ave; on the contrary, by expiri111• 
hrealhmg gently into them, the boll om returns to its placi 
1vith the same noise .. 

ANACLETICUM, among the ancients, a particuhr 
?last of the t~umpet, by which the featfol and flying ..W. 
iers were rallied and recalled lo the combat. 

ANACltEON'l'IC v_ERSE! in ancient poetry, a kindif 
verse, so called from 1ls bemg much used bv the Peel 
Anacreon. It consists of three feet and a half usuallJ 
~g~~~fe:r~~~c~a1mbuses, and sometimes anaprests'; such ii 

Lydiadicper ornnei. 

ANACYCLUS, a genus. of the •yngenesia polygania 
class and ord_er. ~he essent~al char~cler is, recept. chafr' 
down emargmate. seeds solitary with membranous winp 
r.rhere are 4 specics,_all annuals, and somewhat resemblilg 
the chrysanthemum 10 the fio1rer, foliage, and habits. 
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ANADE:\IA, in antiquily, denoles lhe fillet which the 
kings of Persia wore round their heads. Anaderna Ue
no I es also a kind of ornament which women wore on their 
hea<ls like a garland. 

ANADIPLOSIS, in rheloric and poelry, a repetition 
of the last word of a line, or clause of a sentence, in the 
heginning of the next: thus, 

Pierides, vosh:i::efaeictismaxirnaGnllo: 
Gallo,cujusamor, &e. 
'Et matutinisaccredulavocibus instat, 
Voeibus instat,etae9iduMjacitorequcrelas. 

Among physicians, the renewal of a cold fit, in a semi
tertian ferer, befo1·e the fit is entirely ended. 

ANADROMOUS, among ichthyologists, a name 
given to all fish which, at staled seasons, go from the fresh 
waters into the sea, and afterward return back again. 
Such are the salmon, and some other truUaceous fishes. 

AN.LEDE£A, in Grecian antiquity, a stool whereon the 
accused person was placed to make hi3 defence. 

AN AG ALI.IS, in botany, a genus of plants belonging 
to the pentandria monogynia class and order. The es
sential character is, corolla rotale ; capsule opening hori
zontally. There are T species. The A. an•ensis, or 
common pimpernil, is a beautiful little scarlet Bower well 
known in our fields, and called the poor man's weather 
glaas, from its properly of opening in fair weather, and 
shutling up on the approach of rain. There are some 
foreign species wilh larger flowers, culti•lated in our gar
dens; particularly the A. fruticusa, a beautiful flower, 
figured in Curtis's Magazine, vol. 21. p. 331. 

ANAGLYPH ICE, the art of embossing. 
ANAGNOS'l'A, or ANAGNOSTEB, in anliquity, a kind 

of literary servanl, retained in the families of persons of 
di$l'inctlon, whose chief business was to read to them dur
ing meals, or at any other time when they were at leisure. 

ANAGRAM, a transposition of the letters of some 
uame, whereby a new word is formed. either to the advan
tage or disadvantage of the person or 1hing to which the 
name belongs: thus, frorn Galen us is formed Angelus; 
from James, Simea; and so of others. A miserable spe
cies of folse wit. 

ANAGROS, in commerce, a measure for grain used in 
some cities of Spain, particularly at Seville. Forty-six 
anagros make about JOt quarters of London. 

ANAGYRIS, BEAN TREFOIL, in botany, a genus of 
plants wifh papilionaceous Bowers, the vexillum of which 
is shorter than any of the other pelals, and its fruit an 
oblong pod, containing kidney like seeds; to this is to be 
added, that lhree Jea1'es stand on every petal. It be
longs to lhe decandria monogynia class and order of Lin
nreus. There are I bree species. 
A~ALEMMA, in geometry, a projection of the sphere 

on the plane of 1he meridian, orlhograpbically made by 
slraight line., and eJiipses, the eye being supposed at an 
infinite distance, and in tbe east or west points of the ho· 
rizon. 

AJ\ALEi\JMA deuoles likewise an instrument of brass or 
v.·ood, upon which this kind of projection is drnwn, wilh 
an horizon ancl cursor filled to ii, wherein the solstitial 
colure, and all circles parallel to it, will be concenh'ic cir
cles; all circles oblique lo the eye, will be ellipses; and 
oll circles whose planes pass through the eye, will be right 
lines. 
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The use of fhis instrument is to show the common a~ . 
tronomical problems, which it will do, though not \'cry ex
actly, unless it be l'ery large. 

ANALEPTICS, in phat·macy, rr.storalirc medicines. 
AN ALGISTA, among civilians, denotes a tutor who is 

not obliged to give an account of hig couduc t. 
ANALOGY, in literature, a certain relation and agree

ment between two or more things, which in other respect& 
are entirely different: thus the foot of a mounlain !.>car~ 
an analogy to the foot of an animal,. although they are two 
very different things. 

There is likewise an analogy between beings that have 
some conformity or resemblance to one anolber: for ex· 
ample, between animals and planls, and between melais 
and vFgetables; but the analogy is still stronger between 
two different species of certain anirnals. 

.Analogy enters much into all our reasoning, ancl serves 
to explain and illustrate, but not to demonstrate. Reason
ing by analogy, however, may sometimes induce to error ! 
thus, the analogy between the constellation called Leo, 
and the animal of that name, has given room lo some as
trologers to imagine that children born under that constel
lation were inspired with a martial spirit. 

ANALOGY, in botany, is a term that has been used fo 
denote the resemblance which plants bear lo each other,. 
with regard to their medical properties and uses. 

ANALOGY, among geometricians, denotes a similitude of 
ratios. 

AN ALYS IS, among logicians, is a method of tracing 
things backward to their source, and of resolving knowl~ 
edge iulo its original principles. 

It is also called the method of resolution, and stands op
posed to the synthetic method, Ol' method of composition. 

The art of this melbod consists chiefly in combining 
our perceptions, and classing them together with address; 
and in contriving a proper expression of our thoughts, so 
as to represent their se,•eral divisions, classes, and rela
tions. 'rhis is clearly seen in the manner of computing 
by figures in arithmetic, but more particularly in the sym~ 
bots applied in resolving algebraical problems. 

ANALY!SIS, among matbemalicians, the art of discover~ 
ing the truth or falsehood of a proposition, or its possibili· 
ty and impossibility. This is done by supposing the 
proposilion, such as it is, true; and examining what fol. 
lows frorn thence, until we arrive at some el"ident truth, 
or some impossibility, of which the first proposition is a 
necessary consequence; and from thence establish the 
trulb or impossibility of that proposition. 

The analysis of the ancient gcometricians consisted in 
the application of the proposilioas of Euclid, Apollonius, 
&c. till they arri1-ed, proceeding step by slep, at the 
truth required. That of the moderns, I hough not so ele
gant, must, however, be allowed more ready and generaJ. 
By this last, geometrical demonslralions are wonderfully 
abridged, a number of truths are frequenlly expressed by 
n single line, and whole sciences m:\y sometimes be learn
ed in a few minutes, which otherwise would be scnrcely 
attained in many years. 

A11alysis is divided, with regard to its object, into that 
of finiles and infinites. 

Analysis of finite quanlilies, is that which is calle1\ 
specious arithrnelic. 

Analysis of infinites, i• the same with fluxions . 
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A, Al.HIB, in chymislr_\", the re?uclion of a mixed .body 
into ils principles. This JS the chief obJe.ct of chy m1stry, 
and is effected by means of heat and mixture. 

A:v.u.l'SJE< of powers, is the operation of resolving them 
jnto their roots, otherwise called elOlution. See ALGE· 

8RA.. 
ANA'10RPTIOSIS, in perspective and painling, a 

monstrous projection, or representation of an image on 

:n~~:~e sh~1f~~~eea5r0;~~:~~~~~~b,i~e~~~~o~~i:n.proJ:; ~!: 
TICS. 

AN AN AS, the trivial name of a species of the pine ap
ple. See BnoMELIA. 

ANANCITIS, in antiquity, a kind of fig~red st~ne, 
otherwise called •ynochitis, celebrated ro: its magical 
virtue, of raising the shadows, umbrre, of the infernal gods. 

ANAP JEST, anapest us, in ancient poetry,~ f?ot con
sisting of two short syllables and one long. It JS JUSI the 
1-e•·erse of the dactyle. 

ANAPHORA, in ancient astronomy, an ascension of 
the twelve signs of the zodiac from tbe east, by the daily 
course of the heavens. 

A:vAPUORA, in rhetoric, the repetition of the same 
word or words in the beginning of a sentence or ,·erse: 
thus Virgil: 

Pan etiam Arcadia mecum se judice cert.et, 
l'ancliamArcadiadicatsejudiceviclum. 

ANAPHORA, among ancient physicians, denotes the 
throwing up of purulent matter by the mouth. 

ANAPLASIS, among ancient physicians, the replac
ing of a fractured bone in the same situation it obtained 
before it was broken. 

ANAPLEROSIS, among surgeons, expresses the re
storing deficiencies; and in this sense is the same with 
prosthesis. 

ANAPLEROTICS, in pharmacy, such medicines as 
promote the growth of flesh in wounds and ulcers. 

ANARRHIC.HAS, the name of a genus of malacop
lerygious fishes, called by other writers lupus marinus, 
the sea wolf. See Plate Nat. Hist. fig. 15. 

ANAS, in zoo1ogy, a genus of birds of the order of an· 
1eres, according to Linnreus, the beak of which is convex, 
with an obtuse point, and the whole verge furnished with 
transnrse lamellose teeth; the tongue is obtuse and cili
ated. The nostrils are small and oval; the toes are four 
in number, three are placed before, one behind, and the 
middle one is the longest. See Plate Nat. Hist. fig. 16. 
There are a great many species of this genus, amounting 
to at least 98, besides many nrietics. 'l'he most noted 
•pecies are: 

1. Anas Ahorea, or black billed whistling duck of Ed
wards. It is a nalive of America, and makes a kind of 
whi~t1ing noise. 
~ • .Anas acuta, pin fail, or sea pheasant of Ray. These 

birds, it is saiJ, are found in great abundance in Connaught 
in Irelancl, in the monlh of }..,ebruary only; and are much 
esteemed for their delicacy. 

3. Anas Americana, American wigeon, is rather bigger 
than our wigeon. 1t inhabits North America, from 
Carolina to Hudson's Bay; but is no where a common bird. 

4. Anas :*>.n.ser, the ~oose. Of this species there are 
•erer>I ..-anette., o( which ... e shall only mention two: 
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the anser ferus, or ,,jh) goose, and the an:Ser mansuelus, 

or ~~ 1~:n~~o~;,:nida is of a brown colour, with •he h.ead. 
neck, and breast, black; an<l 3 white collar .. These built, 
like the bernacles, frequent our coa:sls iu winter; aud are 
particularly plenty, at times, nn !hose of Holland ... 
Ireland, where they are taken in net• placed acroB1 llie 

ri\'~~s. Anas boschas, common wild duck, or mallard. 

;.~ne! o~~~ir~~o~~~t; ~~ ~i~1 
{ i ::~J~i~ c;o 

1.~~.1~~: p~~~ i~r:~: :~: 
bers are taken annually in the decoys. 

7. Anas Canadensis, is found during the summer in 
Hudson's Bay, and parts beJond; also in G1·eenlaad; 

~!'er;~a:~: ;aur~~Ca1~~i~1~~s, ~11bi: 3:~~~~e!'~: 1 ~o0! ;::~ 
common, in a fame stale, both on the conlincnt and it 
England, where I hey are thought a great ornament to the 
pieces of water in many gentlemen':; seats. 

8. Anas Candida, the snow goose, the general coJoar 
of whose plumage is snow white, except the firs! ten quilli, 
which are black with white sbaffs; they are very numer. 
ous at Hudson's boy; they •ioit the Se»ern in May,ai 
stay a fortnight; but go further north to breed. 

9. Anas Casarca, ot· ruddy goooe, is found in all tl1t 
southern parts of Russia and Siberia in plenty. In .. iotu 
it migrates into Jndia, and rel urns northward in sprilg. 
They ba»e been al tempted to be domesticated, by rear· 
ing the young under tame ducks ; but without &UCCfllt 

as they make their escape the first oppo1·tunity. Tn 
flesh is thought very delicate. 

10. Anas Clangula, or .~olden eye of Ray, is not uolrt
quent on our sea coast in winter, and appears in 1maM 
flocks; but passes lo the nor1 h in spring, in order to breed. 

11. Anas Clypeata, or shoveller, of !lay, is snmeti• 
met with in England, though not very commonly. ltil 
said they appear in France in February, and that somul 
them stay during !mnmer. 

12. Anas Creca, or common teal, is frequent in the Lat 
don markets, along with the wild duck. It is found totn 
nor! h as high as Iceland. 
. 13 •. Anas cursor, the race horse or loggerl1ead goolf1 
mbab1ts the Falkland Islands, Staaten Land, &c. They 
are mostly seen in pairs, thou~U sometirne5 in laq~e ftocb. 

~'~~~~ t~:e sl~~~;:~~~~ ~~:mwi~;s r!,':1:Yat~=a~t:1~!~ •::i~ 
;1i~~;~~ assistance of the legs used as cars, at an increi-

1.4. Anas cygn~id~s, is. lhe swan goose of Ray, frlll 
Guinea, and there 1s hhw1se a \'ariety of this species of• 
l~ss size, called_tbe ~o~se of Muscovy. They are ••l
c1entJy common m Britam, and readily mix with the c• 
mongoose; the Ure.eds uni~ing as freely, and con1inaill 
to produce as certarnly, as 1f no such mhture ha<l tak• 
place. 

15. Anas CJ:gn.us, or the. swan. or lhis species there 
:~~.st~vee~:~~~a~1:~1~~~ 0~ 3n~}~~~~u:~ ehall only mention twe, 

16. Anas Erylhropus, or lau~liing ~oose of Edwanll,ia 
a n~tire ?f Eu~ope and Atnerica. These ,-isit the fell 
~l:1~f~~~~~b: In small flocks, and di.,ppear by the mW-
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17. Anas fabali 11 , the bean goose, an·i\·es in Lincoln
shire in autumn, aut.J retreats lo the north of Europe in 
lllay. It is called the bean goose, from the likeness of 
the nail of the bill lo a horse bean. 

18. Anas ferina, pochard, or retl headed wigeon of Ray, 
frequents fhe fens in the winier season, and is brought up lo 
the Lon<lon markets sometimes in considerable nuinbers1 

where they are known by the name of Dun Birds, and 
are esteemed excellent eating. 

19. Anos filigula, or tufted duck of Ray, in the winter 
months is not unfrequent in England; it is common also 
throughout the Russian empire, going norllHvar<l 1o breed. 

20. Anas fusca, the brown, or velvet duck, frequents 
Hudson's bay in summer, where it breeds. It feeds on 
grass, and retires soulh in winier; when it is frequenlly 
seen as far south as New York. It is now and then seen 
on the coasts of England. 

21. Anas galericulala, or Chinese teal of Edwards . 
This most singular and elegant !ipecies is a native of 

China and Japan, where it is kept by tbe inbabilants for 
the sake of its beanly. See Plate, Nat. Ilist. fig. 17. 

22. Anas glacialis, or long tailed duck, breeds in the 
most northern parts of the worlU; and only ' ' isits our 
coasts in the severest winters. 

23. Anas histrionica, or dusky spotted duck of Edwards, 
inhabils from Carolina to Greenland. In winter it seeks 
tJH~ open sea, flies high and swiftly, and is very clamorous. 

24. Anas magna, the great goo~e, is of a very large 
size, weighing near 25 or 30 Russian pounds. It is found 
in the east of Siberia, from the Lena to Kamtschatka. 

25. Anas maula, or scaup duck, is less than the com
mon duck. '.rhese bil'ds are said to take their name from 
feeding on scaop, or broken shell fish. They dilfer iufi
uilely in colours, so that in a Oock of forty or fifty there 
are not two alike. 

26. Anas mersa, or Ural duck of Pallas, is somewhat 
bigger than the common teal. It is not seen on the 
groun<l, as from the situat ion of its legs it is unable to 
walk; but it swims very well and quick. 

27. Aoas minula, or liltle while and brown duck of Ed
wards. This and tl1e formel', according to Latham, are 
found both on lhe ol<l and new continents. 

28. Anas mollissirna, or eider duck, is double the size 
of the common duck. This species is found in 1he West
ern Isles of Scotland, and on the Fara Isles; but in 
greafer numbers in Norway, Iceland, and Greenland; 
whence a vast quantity of the down, known by the name 
of eider or edder, which these birds furnish, is annually· 
impor!P.<l. ]Is remarkably light, elastic, and warm quali-
1ies, make it highly esleerued for coverlets. This down 
is produced from the breast of the birds in the breeding 
season. It lays ils eggs among the stones or plants near 
tl1e shore; and prepares a soft bed for them, by plucking 
the do .. rn from its own breast. The natives watch the op
portunily, and take away both eggs and nest: the duck 
lays again, and repeats the plucking of its breast: if she is 
robbed afler that, she will still lay; but the drakes must 
supply the down, as her stock is no1v exhausted: but if 
lier eggs are taken a third lime, she wholly deserts the 
r1lace. 

2~. Ana• llfoschata, or Mnscovy duck of Ray, has a 
naked papillous face, and is a nati1•e of India. This spe
cies i; pretty common in a domesticated state in almost 
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every nation. The male will not unfrcqueutly a >o OLill" 

and produce a mongrel breed with the common duck_ 
The name arises from their exhaling a musky odour. 
which proceeds from the glau<l placed on the rump in com
mon with other birds. 

30. Anas nigra, 1 be black goose, or scoler, is totally 
black, au<l has a gibbosily at the base of the bill. It is 
the lesser black diver of Ray, and measures in length 22' 
inches. These birds are found oo the northern coasts of 
England and those of Scotland in the wioter season; but 
no where so common as on the French coasts, where they 
are sometimes seen in prodigious numbers. Their chief 
food is a glossy bivalve shell, near an inch long, called 
by the French vaimeaux- See Plate Nat. Hist. fig. 18. 

31. Anas querquedula, garganey, or first teal of Aldro• 
vandus. In many places it is called the summer teal. 

32. Anas ruficolis, or red breasted goose. This most 
elegant of geese is found to breed from the mouth of the 
Ob, along the coasts of the Icy Sea, to that of the Lena. 

33. Anas spectabilis, is common in Greenland, where 
the flesh is accounted excellent. It produces a down a5 

valuable as the eider; and the skins sewed together make 
very warm garments. 

34. Anas sponsa, or summer duck of Cafesby, is a 
most elegant species. It inhabits Mexico, and some of 
the West India isles, migrating in the summer season ai 
far north as 40 degrees, or a IWle beyond. 

35. Anas strepera, or gad wal, has the wings variegated 
with black, white, and red. It inhabits England in the 
winter months, and is also found at the same season in va· 
rious parts of France and Italy. 

36. Anas tadorna, or sbieldrake, has a flat bill, a eom
pressed forehead, a.greenish black head, and the body is 
variegated with white. This r;pecies is found as far north 
as Iceland. It breeds in deserted rabbit holes, or occu
pies them in the absence of the owners, who rather than 
make an attempt at dislodging the intruders, form others; 
though, in defect of ready made quarters, these birds will 
frequently dig holes for themselves. They lay 15 or 16 
roundish white eggs. This species, Mr. Latham informs 
us, may be hatched under a tame duck, and the young 
readi ly brought up; but are apt after a few years, to at
tempt tbe ma•tery o,-er the rest of the poultry-

37. Anas telrax, or campestris, is of the size of a pheas
ant, and of the nature of the bustard, hav·ing no hinder 
toe. It runs very swiftly, and sits oa the ground as the 
duck does in the water, whence it has its name Anas. 

ANASARCA, in medicine, a species of dropsy, wherew 
in the skin appears pulfed up and swelled, and yields to 
the impression of the fingers like dough. See MEDICINE. 

ANASTAT_ICA, in botany, the name of a genns ofte
tradynamious planti; of the order siliculosa, called in En
glish, the rose of Jericho : its flower consists of four 
roundish petals, disposed in the form of a cross; and ils 
fruit is a short biocular pod, containing in each cell a sin
gle roundish seed. Tlro species annual. 

ANASTATICA, a species of vorlicella, iu the fifth order 
of vermes, infusoria. It is compound, with bell shaped 
flowers, foot stalks scaly and rigid. This is the secontl 

spA~A~;~~~~f J,°!~~~::~~~1c:s~{. ~r:~·~/:~~, the 

ope_ning of .the m~nlhs of ~essels, iu order to discharge 
their contamecl fluids It likewise denotes the rommuni-
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cation of two nHels at their extremifirs; for example, 
the ino~cularion ofa vein with a 'ein, of an artery n·ith an 
arlerJ, or of 11.n arlerJ with a l·eio. 

A;\ASTOJ\lATICS, in pharmacy, medicines suppos
ed to hale the power of opening lhe mouths of l·essels, 
and prooootin~ lhe circulalion of lhe blood. 

ANASTROPIIE, in rhetoric and grammar, denotes 
the in\'Crbion of the natural order of the words: such is 
Saxa per et sropulos, for Per saxa et scopulos. 

ANATHEMA, among ecclesiaslical wrilers, ~mporls 
whate\ier i.i set apart, separated, or devoted; but 1s most 
usually meant to express the cu fling ?ff a l'erson fro_m the 
prhileges of a society and communion. wi~h O!e fa1thf?J. 
The anathema differs from excommumcatiou in the cir· 
cumstance of being attended wilh curses and execrali~ns. 

Sel'Cral councils hal·e pronounced anathemas against 
ouch as they thought corrupled lbe purity oftbe failb. 

There are two kinds of anathemas, the one judiciary, 
and the other abjuratory. The former can only be de
nounced by a council, a pope, or a bishop; the lalter 
makes a part of the ceremony of abjuration, the convert 
being obliged to anathematize the heresy be abjures. 

ANATREl\rA, in heathen antiquity, was an offering or 
. pre~eot made to some deity, so called from its being bung 

up m the temple. 
W hene,·er a person left off bis employment, it was 

usual to dedicate the tools to the patron deily of such a 
trade. Persons too who had escaped some imminent dan
ger, as shipwreck and the like, or bad met wilb any other 
remarkable instance of good fortune, seldom failed to tes
tify their gralitude by some present of this kind. 

ANATlNOS, in concbolo~y, a species of solen, found 
on the sandy shores of the Jndian ocean. It is also a 
'pecies of the mytillus common in the rivers of England, 
and known by the name of duck, or small horse muscle. 

ANATIS, a species of pediculus insect, lhat infests 
the wild duck. It is the name also of another creature 
that is found in the intestines of the l'elvet duck: and a 
apecies of arcaris, of the order intestina in the vermes 
class. 

ANATO'.\IY is the science which teaches us the inter
nal conformalion of the human body, both the solids and 
fiuitls of which are its particular objects. 

The solids of lhe human body consisl of, 
J. Bones, which give support to the other parls of the 

body. 
2. Cartilage!=!, which are much softer than the bones, 

and also flexible and elastic. 
3. Lie;aments, which are more flexible stiII, and connect 

the ends of the bones to each olher. 
4. l\tembranes, or planes of minutely inlerwoven fibres. 
5. Cellular substance, which is formed of membranes 

minutely interwoven with each other. 
6. '.\luscles, which are soft and conlractile bundles of 

fibre8. 
7. Tendons, which generally form the bani and inelas-

tic terminations of muscles. " 
8. Viscera, which are portions of the body loosely 

contained in great ca~ities. 
9. Glands, which separate various fluids from the 

blood. 
JO. Vessels, wbic~ ~re membranous canals dividing into 

branches sad traasm1ttmg blood and olber fluids. 
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11 • Adipose substance, an animal oil conf3ined in the 

ce~l~.o~~~e ccee;!~~~ :~eb~~:.~~1:; which is of a peculiar., 

turlej, Nenes, which are bt111dles of ":hile cords COl
nected by one end to the br;dn or '-pinal m~rrow, lld 
thence expanded over el'ery part of l_he body m order to 
receive impressions from exlcrnal obJecls, or to prodaee 
muscular motion. 

The.fluids of the human hocly are, 
1. Blood, lvbich circulates through fhe nssel1 111d 

nourishes the whole fab1 ic. 
2. Perspirable matler, excreted by the nssels of tilt 

skin. 
3. Sebaceous malt er, by the glands of lhe skin. 
4. Urine, by lhe kidneys. . 
5. Ceruminous matter, secreted by the cerum11011 

glands of the exlernal ear. 
6. Tears, by lhe lachrymal glancls. 
7. Sali>a, by the salirnl glands of the moulb, &c. 
s. J\Incus, by the mucous glauds of the mouth, &r. 
9. Pancreatic juice, by the pancreas. 
JO. Bile, by the liver. 
1 J. Gastric juice, by lhe stomach . 
12. Oil, by lhe nssels of the adipose membrane. 
13. Synol'ia, by lhe synol'ial glands of the joints. 
14. Seminal fluid, by the tesles. 
15. Milk, by lhe mammary glands. 
Anatomy, therefore, from the uames of the parts wlaiil 

it considers, is diYided into 
J. Osteogeny, which is the doctrine of the growthol 

the bones. 
2. Osleology, or the doctrine of adult bones. 
3. Chondrology, or lhe <loclrine of carlilages. 
4. Syndesmology, or the doclrine of ligaments. 
5. lllyology, or lhe doclrine of muscles. 
6. Bursalogy, or the doctrine of the lmrsre mucose. 
7. Splancbnology, or the doclrine of the ,·iscera. 
8. Angiology, or the doctrine of lhe nssels. 
9. Adenology, or the doctrine of the glands. 

10. Neurology, or the doctrine of the nen·es,&c. 

Osteogeny treats of ossificalion, or the growth ofbo.,. 
It takes place in the flat bones of the bead in the fora 

of radii, which diverge from a common centre. lo the 
miJdle of the cylindrical bones, it takes place in tht 
form of a fiat ring, surrounding the internal, and surrooad
ed by the external perio8teum or membranes of the bone. 
In. irregular bones, it commences by a number of miD11te 
porn ts. 

OSTEOLOGY. 

This dh•ision of anatomical science treats of ibe adalt 
or full grown bones. 

It is ~t prese~t taught in the medical schools of London, 
that bones constst of fibres and lamella:. 'J'he doctrine ii 
n~l'ertbeless a false o?e, for the celebraled Scarpa of p .. 
".1a has se\.·eral years since demonstrated that a cellular, re
ticular, and vascular parenchyma constitules the baiil i1 
wh~ch ar.e .secreted the earlhy matlerll, to ·which bones 0we 
their sol1d1ty, and that consequently tbeir intimate struc· 
lure i( the same with that of the soft parts of the body. 
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TLc long cylindrical or triangular bones consist of 1wo 
epiphyses, which form their termination, <:1nd are internal
ly spongy, and of a diapby5is, or middle portion," bich is 
placed between the h..-o epi!>byses, and is externally of a 
compact sfruelure, and inlernally relicular, where ils net 
work supports the bags of the marrow. rnJe broad or 
flat bones of the body are extremely irregular in their 
form . 

'.fhe periosteum of bones is that membrane which covers 
1hem, gh•es attachment to lheir ligaments, and muscles, 
anJ conducts to them vessels and nerYes. 

The marrow of bones is an oleaginous fluid contained 
'ivithin the membranous bags, occupying their cells; but 
ils use is lotally unknown. 

Numerous b lood vessels pass in1o bones by small holes on 
their surface; a nil lbe minute manner in whjch these vessels 
arc distributed is beautifully demonslrafe<l by observing 
the reJ tinge which tbey assume in animals with "lfhose 
food madder is mixed. 

Jn considering the imliviclual bones of the human body, 
it is proper to commence with those of the head, whic11 are 
generally arranged into bones of 1he skull, and bones of 
the face . The bones of the skull are eight in number, 
narueJy, the os fronlis, the two ossa parietalia, the os oc
cipitis, the.fno ossa femporum, the os sphenoides, and the 
os ethmoides. The two last of these are said to be com
ruon to lhe head and face, because they constitute a part 
of bolh. We shall proceed to consider them in the or
der in which I hey are here enumeraled. 

rrfJe OS fronlis is placed in the fore part of the skulJ, and 
forms lhe brow and lhe upper part of tl10 orhils of the 
eyes. It is co1nex externally, and concal·e internally, 
and bar:, a serrated semicircular edge, which is turned up
ward, while its lower pa1· t is exf remely irregular. ]I bear a, 
in form, a great likeness to the shell of th~ common cockle. 
Jn chil<lren, and some1imes in women, it is divided down 
the micldl~ Ly a longiluclinal suture, or serrated junclion. 

The ossa parielalia form all the superior, and some of 
the lateral parts of the skull . They are convex exlernal
Jy, ronca,·e inlernally, and of an irregular quadrangular 
form. ,..fheir sides are anterior, posterior, superior, and 
inferior, which last is of a semicircular form. Their angles 
are posferior superior, pos1erior inferior, anterior supcri~ 
or, arid anlerior inferior; which last is produced into a 
process. 

'l.1J1e os occipitis is siluated in the lower and back part 
oflhe skull. It is conYex e:sternally, concave internally, 
and irregularly rhomboidal in its form. 

Tlie ossa tempornm are situated at the lower part of the 
sideR and base of the cranium, and are of a nry irregu
lar figure. rrhe ir upper part, named OS squamos1101, is 
externally smooth, and has a thin semicircular eclge; their 
posterior par I, called pars man1millaris, is thicker and less 
regular; and their inferior part becorniug small el', and ex
tending horizontally inward anrl forward, obtains the name 
of oc; pelrosuru, from its excesshe hardness . 

Theos sphenoides is siluated in the middle of the base 
of the sknll, and extend• across it from one temple to the 
olher. It is extremely irregular in ifs figure, and is di
vided inlo a body placed in the middle, two alre on the 
sides, and two pterygoid processes projecting downward 
from the junction of the body and alre. 

ANA 

The os etbmoides is placed in tbe middle of the fore 
part of the basis of the cranium. It consists of a cdbri· 
form portion, wl1ich is placed horizontally; a nasal por-
1ion, which, passing downward, contributes to separate the 
nares; 1wo ossa tarbinafa, ,.·hicb arc extern<l) 1o tLe last; 
the cells of the bone, which are placed slill more exter
nally; and the ossa plana, which are most external, and 
assist in the formal ion of the inner sides of the orbits. 

These bones of the cranium are connected by certain 
sutures or serralecl junctions: which are, the roronal, as· 
cending over the fore part of the skull; the lambdoidal, 
placed at its posterior part; the sagittal, joining these two 
in the middle of the upper part of the skull; the squamous, 
which are placed on each side; and the sphenoida l and 
ethmoidal, surrounding the bones of the same name. 

The bones of the face are fourteen in number; and of 
1bese 

'The ossa nasi constitule the arch of the nose. 
The ossa lachrymalia are placed at the fore part of the 

inner edge oft be orbits of the eyes. 
The ossa malarum, of an irregular square form, cons ti· 

tute the prominencies of the cheeks. 
'l'J1e ossa maxillaria superiora are of a very irregular 

form, constitute the upper jaw, and contain tl1e sixteen 
upper teelh. 

'I'he ossa palali are also very irregular, and situated at 
tbe posterior part of the pala1e, nares and orbit. 

The ossa turbinata in(eriora very much resemble those 
of lhe elhmoid bone. 

The rnmer is a thin plate of bone, which contributes to 
complete 1he septum narium, or division of I he nares. 

TJrn maxilla inferior is, as Hs name indicates, 1he 
hone of lhe lower jaw, and contains the inferior sixteen. 
1eeth. 

The teeJh are thirty-two in number, infernally compos
ed of a bony substance, harder in its texlure than com
mon bone, and covered at their greater exlremily with a 
tortex or enamel, which is much harder still. External
ly each tooth coasists of a head, a neck, or nanow place 
immediately below the head, and one or more fangs or 
roots, which are sunk in the jaws. They consist of three 
classes, vi:. four incisores, 1he front teeth of each jaw ; 
1wo cuspidati, placed on each side of the former: four bi .. 
cuspides behind the last; and six molares behind these. 
Tbe laot of the molares, from the late11ess of the period at 
which it makes its appearance, is termed dens sapientire. 

Theos hyoides, or bone of the tongue, resembles in 
form the Greek v, whence its uame. It consists of a body, 
two cornua, and two appendices. 

'l'he bones of the trunk consist of those of the spine, d1e 
pelvis, and the thorax. 

The spine consists of twenty-four true or mol'eable, and 
five falseorimmoveablevertebrre, likewise denominated the 
os sacrum, and of o~e small bone named os coccygis. The 
1rue vertebrre consist of a body, a ring placed behind the 
body transmitting the spinal marrow, aud of seven proces
ses, four of which are articular, or sen·e to co11nect the \'er
tebrre with each other; and three are for the purposes of 
mu scular attachment: of these two are termed transverse, 
from H1eir projecting laterally; and one spinous, from if:; 
forming tlie ridge or spine of the back. The true vertebrre 
are also divided intocl~Ese., from their situation in the cer-



A!.'\ A 

yj~ or neck in the doraum, or back, and in lhe lumbar re• 
gionaor loin~. 'J'hc first class is the cervical, including the 
firat senn; the first of which is termed allac-;,, from _its sup· 

fn~~~~ott~el~ke:~1~o:~~s,t~~i:ehc;~~s~::tl~~~~;l;~~ 1t~eh:O~~ 
mer and all of which have their transverse processes pcrfo· 
rate;l by a hole for transmitting the '\'ertebral arteriea to the 
bead. The second cla11s is the dorsal, consisting of twelve, 
which are larger than the cenical, and are distinguished 
by haling their sides and transverse processes depressed 
for connection with the rib•. 'l'he tbird class is the lum
bar, consisting of five, which are larger than any ~f the 
&uperior ones. The os sacrum resembles a pyraoud re· 

~![1~.d, i8t0:0~1:1~~~1e~0~~:'~eos~~~~~~a~?rt3~fdtl~: 1~ve~~i~,x~~1:i 
in the young animal consists of five different portions, re-

~~~a~!~"~:r~~~i:;~ab¥h~h:sfr::c:~~~~~~' f:~;:l~~e~~ ~1~~~ 
resembles the os sacrum, of which it is merely an appendix 
fixed to its lower rart. 

The pelvis, or rnferior cavily of the trunk, in addilion 
lo the two bones last mentioned, consists of the two ossa 
innominata. These, in the young subject, are formed of 
three distinct bones, vi=. the ossa ilium or haunch bones, 
wbich are placed at their upper part, the ossa pubis or 
share bones, which compose their fore part, and the ossa 
ischiurn which constitute their inferior part. 

The thorax, or superior cavity of the trunk, in addition 
to the vertebrre, is formed anteriorly by a long narrow 
bone, named sternum, and laterally as well as in some meas
ure anteriorly and posteriorly by tbe twenty-four ribs, 
''bich are long, narrow, and curved bones, attached by 
their heads or posterior ends to the vertebrre, and by their 
anterior cartilages either to the sternum or each other. 
'rhe upper seven, from their being attached in the for
mer way, arc named true ribs; the inferior five are term
ed false. 

The bones of tbe upper extremities are generally di
,·ided into tho~e of the shoulder, arm, fore arm, and hand . 

The shoulder consists of two bones, vi:. the cla,·icula 
and the scapula. The c)a,· icula or collar bone, is situat
ed be I ween the top of the sternum or breast bone and the 
extremity of the shoulder, and sometimes resembles in 
form an italic f. The scapula is a triangular flat bone 

.which forms the greatest part oft he shoulder. II i:; in some 
measure situated behind the upper part of the thorax . Its 
superior and inferior sides are denominated costa:: ; its 
posterior side is called its base. 

The arm has only one bone, termed the os humeri, the 
.upper part of which forms a round hea<l, which is received 
by the scapula, and its lower part terminates in two con
tlyle3, gi ·dng attachment to muscles, and a trochlea or 
pulley betn•een them, for articulation with the following 
bones: 

The fore arm consi'dls of two bones, -viz. the radius and 
ulna, the latter or which"is placed on the inside of the fore 
arm, and chiefly allows of flex.ion and extension, while at 

!~~o~:~,e a~i::~t i.5:~"~! ~5rr:~t~hi=t 1 ~~?ceh ri~d~~~~~~~c: s~~ 
pination and pronalion of the band. 

The bones of the hand are dil'ided into those of the car
pu~~ metacarp~s, fingers and thumb. The carpus con~ists 

""""f t1;ht small irre;u1ar bones, nametl schaphoides, lunare, 
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cuneiforme, anU piziforme, which form the ~rsf row; h~n: 
trapezium, trapezoiJes, mag:num, and unr1ror~ie, : IC 
form the second. The metacarpus consists ~f our one., 
having broad bases a1fached to the carpm;, and round 
heads for articulation with the finger;. Eath or the fia.. 
gers, as well as the thun~b, ~on.,ist:s of three bones; all ,ef 
which, except the te:mrnalmg 0~1es, ~o.sse~s a. head and 
base tipped with cartilage for arllc~l_:i.1100 w1!h its fellow1. 

The bones of the lower extrem1l1es con~1sl of tho!eo( 
the thigh, leg, and foot. . 

'rhe thigh has only one bone, fer med OS fe.mom, fhe DP: 
per part of which forms a round head, rece1~·ed b-! a cup 
like cavity, called acetabulum, of the. os rnnom1natum, 
Below this is the neck oft he bone, and at its base two profu· 
berances called trochanters, inlo which are fixed the mu1-
cles which rotate the thigh . The back of the booei1 
marked by a rough line which di rides into two at its low., 
part, and terminates in the coudyles of the bone; whic~ 
inferiorly are joined to I he tibia, a bone of the leg, and lat· 
erally give attachment to various muscles. 

The bones of tbe leg are three in number, vi:. the pa· 
tella or knee pan, a small round bone requiring no partic
ular description; the tibia, which i> superiorly large, i. 
a triaagular body, and terminates inferiorly in the malleo
lus intern us, or inner ankle; and the fibula, a long trio. 
gular houe, placed on the outside of the leg,"articulate4 
abo\'e to the tibia, and below terminating in the malleolll 
exfernus, or ouler ankle. 

The bones of the foot arc divided into those or the ta,...., 
metatarsus, and toes . The tarsus consists ofse\·eo bom, 
named aslragalus, os calcis, naviculare, cuboides, cunei
forme externum, rncdinm, and intcrnum. The metatan• 
is composed of five bones, having broad bases and round 
beads. 'rhe phalanges of the toes are three in number; 
each of their bones are shorter than those of the fiogv, 
and the great toe possesses only two. 

CHONOROLOGY. 

Under this head it is only nece~sary to state that, ii 
the recenl subject, all the arlicular surfaces of bones are 

;~:ce:~din b ~o~~r~~ar~~m~1~~e~~r: ~c:~~~ 11~a~}i:fi~e:0;~~ r.: 
of the clancle and sternum, of the knee, &c. 

SYNOESMOLOG\'. 

~apsular Iigamenls surround all the joints, but those 
which po"isess the binge like motion have also lateral liga· 
menls _to rend~r them. firm, and to pre\•cnt their mo\iDI. 
fr.om s_1tle to side, while tho~e po::;sessing motion in eurJ 
direction ha\'e generatly ligaments internal to the rapsular, 
as tb.e .ro_und ligame~1t of the hip joint, the beginning of 
the h1c1p1tal tendon in the shoulder, the perpen<licularlig
ament of the processus den tat us, &c. 

BURSALOGY. 

Tbe mucous bags, called bursre rnucosre, are placed 
wherever tendons pass over each other, or 0 ,·er any solid 
part, and sene the purpose of lubricating these tendons. 

MYOLOG\', 

OJ the muscles of the legummts of the cranium. 
The ~kin 1~at col·ers the cranium is mol"Cd by 8 Bingle 

broad d1gastr1c muse.le, and one small pair. 
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1. r11be occipilo frontalis arises from the transverse pro
tuberant ridge of the os occipilis; thence it comes straight 
forward uy a broad thin tendon, which cm·ers 1he upper 
part of the cranium at each side; when it comes as far 
forward as the hair of the front, it becomes fleshy, and 
descends lo be inserted into the orbicularis palpebrarum 
of each side. 11s use is to pull the skin of the head back· 
ward. 

2. 'rhe corrugalor supercilii arises from the internal an
gular process of the os frontis, and is inserled into lhe 
inner anti inferior fleshy part of lhe occipilo fro11talis mus
cle. Its use is to draw the eyebrow of that side toward 
the other. 

Of the muscles of t/ie ear. 

rrhe muscles of the ear may be dil·ided into three clas
ses, vis. tbe common, proper, and interilal. The common 
move the whole ear, tl.ie pro1Jer only affect the particular 
parts of it to which they are connected, and the internal 
the small bones within the lympannm. 

The common muscles are, 
1. 'l"'he allollens aurem arises from the tendon of the oc

cipilo fronlalis, and is inserted into the uppel' part of the 
ear, opposite to the antihelix. Its use is to dnw the ear 
upwa!'d. 

2. 'l111c anlerior auris arise near the posterior part of the 
zygoma, and is inset'fed into a small emi11ence on lhe back of 
the helix. Its use is to draw tl1is eminence a little forward 
and upward. 

3. The reh'abcnles auris arise from the roof of the mas~ 
1oicl process, and are inserted foto that part of the back of 
1be eaL' which is opposite to the septum conchre. Their 
use is to draw lhe ear back. 

The proper OJuscles are, 
1. The helicis major arises from the acute process of 

the helix) and is inserted a lilt le above. Jts use is to de
pre:o:s that part from which it arises. 

2. '.I111e helicis minor arises from the inferior and anterior 
part of the helix, and is inserted info the crus of the helix 
near ils fissure. lts use is to contract the fissure. 

3. The tragicus arises from the root of the h'agus, and 
is inserted into the point oft he tragus. Its use is to pull 
the point of 1 he tragus a Iii tie forward. 

4. The antilragicus arises from tbe internal part of 1he 
antilnigus, ancl is inserled into the tip of the anlitragus •. 
Its use is to turn the tip ofllie anlitragus outward. 

5. The cransHrsus auris arises from the prominent pert 
of the concba on the dorsum of the car; and is inserled 
opposite info the contiguous part of fhe antihelix. Ifs use 
is to draw the parts to which if is connected iowarJ each"' 
other. 

'fi1e muflcles of lhe intel'nal ear are three: 
J. The laxafor 1ympani arises from 1he spinous process 

of fhe sphenoid bone, and passes 11irough the fissura glas
seri fo be inserted inlo the long process of the malleus. 
lls use is to draw the rnnlleus obliquely forward. 

2. The tensor tympani arises from the carlilaginous ex
tremity of the cnstachian tube, and spinous process of the 
sphenoid bone, from !hence running backward through its 
osseous semicaoaJ, it is inserled inlo !he posterior part of 
!he handle of !he 111alle1rn. lls use is to pull 1he malleus 
and membrana tJI11pani inwartl. 

3. The slapcclius arises from a lil1le cavern in the pos
lerior part of the lympanum, and is inseded in1o the pos· 

ANA 

terior part of !lie head of 1he stapes. Its use is to draw · 
the stapes obliquely upward. 

Of the muscles of the •ye lids. 

The palpebrre, or eyelirl~, hne one mcscle common to 
both, and the upper eyelid one proper lo itself. 

1. The orbiculads palpebrarum arises from the outer 
edge of the orbitar process of the supe1 ior maxillary bone, 
and from a tendon near the inner angle of 1he eye; then 
surrounding the eye, and covering the eyelids, it is insert
ed into the nasal process of the superior maxilJary bone. 
Its use is to shut the eye. 

2. The levator palpebrre superioris arises from the upper 
part of the forawen opticum, and is inserted into 1he tar• 
sus of the upper eyelid. Its use is to open !be eye. 

Muscles oftlte eye ball. 

The muscles which move 1he globe of the eye are six, 
vis. four straight and two oblique. 

The four ~traight muscles ,·ery much resemble each 
other, and arise from the bottom of the orbit around the . 
foramen opticum of the sphenoid bone. They are insert· 
ed at !he fore part of the globe of !he eye info the anle
rior p::art of the funica selerotica, and under lhe funiea ad~ 
nata, at opposite sides, which indicates both tl1eir names 
and use; so that they scarcely require any further de
scription, but to name them singly. '11hey are the le
rntor oculi, depressor oculi, adductor oculi, ancl abductcz· , 
oculi. 

The ob)jque muscles are hvo: 
J. The obliquus superior, or trochlearis, arises from the 

edge of the foramen op1icum at the bollom of 1he orbit, 
between the levator and adduclor; hence it runs through 
a cartilaginous trochlea on the inside of the internal angular 
process of the os frontis, and is inserted inlo the tunica 
sclerolica, between the attollens and optic ncne. J ts use 
is lo roll lbe globe of the eye, aad to turn the pupil <lown
ward and outward. 

2. The obliquus inferior arises from the outer edge of 
the orbitar process of lbe superior ma~illary bone, and ig 
inserted into 1he selerotica, between the abductor and op·· 
tic nene. Ils use is to oppose the superior. 

Of the mt1scle of the nose. 

There is only one muscle on each side that can be call 
ed proper 1o the uose, though it is affected by seyeral mus
cl~s of the face. 

The compreS!?or uaris aiises from the root of tl1e ala 
nasi eJ1;ternally, and is inserted slightly into lhe anterior 
extl'emity of the os nasi. Its use is to compress the ala 
toward the sep1um nasi . 

Muscles of the 1J1011th and lips. 

The mouth has nine pair of muscles, 'Vbich are inserled 
inlo the lips, and a common one formed by lhe termination 
of these, vis. lhree aboYe, 0Jree below, three outward 
and the common muscle sunounding the mouth. ' 

'l1he three aboTe are, 
l. 'l'he Jevalor anguli oris arises from a hollow of foe 

superior maxillary bone, and is inscrlcd into fhc anrrle of 
Hie mouth. Its use is to tlra\V the corner of the ~outh 
upwarU. 

.2·. The 1ern1or labii snperioris al:cquc nasi arises by twc> 
ongins; the first from lh e external port of the orllita: 
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process orlhe 111perior 01.axillary bone. The 6rst and shor.t
est portion ;, inacrted into the upper lip and orbi~ula1·1s 
labiorum; the second aoJ looge:st rnto the upper lip and 
outer part of lhc ala nasi. Its use is to raise the upper 
lip and ala na i toward the orbit,and a little outward. 

3. The depretisor labii superioris alrequc nasi arises an
teriorly from the os maxillare superius, and is inserted in
fo the upper lip and root or the ala nasi. Its use is lo 
draw tbc upper lip and ala nasi downward and backward. 

The three belo1• arc, 
t. 'l.1he depressor anguli oris arises from the lower edge 

of the maxilla inferior, and is in!ierted into the angle of 
the mouth. Its use is to pull down the corner of the 
moulb. 

2. The depressor Jabii inferioris arises from the inferior 
part or the lower jaw, and is inserted into the edge or the 
under lip. Its use is to pull the under lip and skia of the 
chin downward and outward. 

3. The lentor labii inferioris arises anteriorly from the 
lower jaw, and i~ inserted into the under lip and skin of 
the chin. Its u•e i• to pull the parts into which it is in
serted upward. 

The lhree outward are, 
J. The buccinator arises from the lower jaw, as far back: 

as the last dens molaris and root of the coronoid process; 
from the upper jaw, between the last dens molaris and 
pterygoid process or the sphenoid hone; and is inserted 
into the angle of the mouth. Its use is to draw the angle 
of the mouth backward, and to contract its cavity. 

2. Tbe zygomaticus major arises from the os mahe, near 
the zygowatic suture, and is inserted into the angle oft be 
month. Its use is to draw the corner of the mouth up
ward and outward. 

!l. The zygomaticus minor arises above the origin of lhe 
former, ant.I is inserted near the corner of the mouth. Its 
use is lo draw the corner of the mouth outward and up
ward. 

The common muscle is, 
The orbicularis oris. This muscle is, in a great meas· 

ure, formed by the muscles lhat mo\·e the lips, and sur· 
rounds the mouth like a sphincter. Its nsc is to shut the 
mouth. 

llluscles of the lon:er jam. 

The lower jaw has four pair of muscles for its elevalion 
or lateral motions, vi:. two which are seen on the side of 
the face, and t••o concealed by the angle of the jaw. 

1. 'rhe temporalis arises from a semicit'cular ridge of the 
parietal bone, and from all the temporal fossa of the crani
uw, and is inserted into the coronoid process of the lower 
jaw. Its use is to pull the lo1ver jaw upward. 

2. The masseter arises from the infe1·ior and interior part 
oft he zygomat and is inserted into the outside of the an
gle of ~he lower jaw. Its use is to pull the lower to the 
upper .1aw. 

a. The ~te.rygoideu.s internus arise' from the pterygoid 
fossa, and JS mse~ted rnlo the angle of the lower jaw inler
nally. Its use 1s to draw the jaw upward and toward 
the opposite side. 

4. ~he pterygoicleus externus. arises chiefly from the 

?:t~~h~d~o~! t~•:r~~lr"~~:ll~:~~f~;'J ~~~~::::an::!·~~:"[:~: 
pull the lower jaw forward and to the opposite side, 
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T/ie muscles rvl•ich appear a~out ti•• anterior part of 
the neck. 

On the side of the neck are two muscles or layers: 
1. The musculus cutaneu~ ,·ulg;o plalysma myoides 

arises from 1he cellular substance lhat covers the upper 
parts of the deltoid anti pectoral muscle~, and is insertff 
into the integuments coveri_ng tbe side of lhe. Iow~r_jaw. 
Its use is to corrugate the integuments to which 1t 11 af .. 
!ached. 

2. The sterno cleido mastoideu• arises by two distinct 
origins; the anlerior from the t~p of the sternum; the 
posterior from the upper and anterior part of the clnicle; 
both unite to be inserted into the mastoid process. Ila 
use is to turn the head to one siJe, and bend it forward. 

Muscles situated between the lower jaw and os /1yoidu. 

There are four layers before an<l two muscles at the side, 
The four layers are, 

J. '.rhe digastricus arises from the fossa at the roof or 
the mastoid process of I be temporal bone, becomes tend~ 
nous, runs through the stylo hyoides, is fixed by a liga
ment to the os hyoides, and then runs forward and is ia. 
serted into a roughness at the inferior ecfo;e of the chin. 
Its use is to open the moulb, Qr to efe,•ate the larynx, &.c. 

2. The my lo hyoideus arises from all the inside of the 
lower jaw, and is inserted into the basis of the os hyoida. 
Its use is to pull the os byoi<les forward, upward, and lat· 
orally. 

3. The genio hyoideus arises from the middle oft .. 
lower jaw internally, and is inserted into the basis ort&c 
os hyoidos. Its use is to draw this bone forward to the 
chin. 

4. The genio hyo glossus arises from the inside of the 
middle of the lower jaw, and is inserted inlo all the length 
of the tongue, and base of the os hyoiJes. Its use is, tC6 
cording to the direction of its fibres, to depress tlae 
tongue, or to Jraw 1 be os hyoides forward. 

The two muscles at the side are, 
1 .. The hyo gloss us arises from the base, cornu, and ap

pendix of the os hyoides, and is inserted into the side Of 
~."r~~ngue. Its use is to pull the tongue inward and dow• 

2. The li.n~ualis ari~es from the root of tbe tongue lat-
~rally, and 1s msertecl mlo 1he tip of the tongue. Its ua 
JS to contract the subslance of the tongue. 

llluscles siluated betwem the os hyoides and trunk. 

er ~~:7s~: 1 ~~[ t~.: dn~:i;~~~.\nto two layers. The first lay· 

1. '".rhe ster?o .byodeus arisest thin and fleshy, fl'.Ofl. 
about t_hc carhla~1nous exfremity of the first rib, and i1 i~ 
~~~t~~ ~~~i:I~~ ~~:en~fa~~~ os hyoides. Its use is to pull 

th=~~~~1l~~~e:;~~~e~;~i~~~!r ~~~h:h:0~ 1~~~~~o:r~:;1:0: 
:~:s b~~fi;~:1~e :~whf,.0~:1:.s. Its use is lo pull the os by.,. 

'"rhe seeond layer consists of three muscles. 
l. The sterno thyroideus arises from the in~cr ed e of 

the upperm.ost bone ~f th_e sternum, and is insert&d gintD 

~~: ~~~1; i~"~r~~tl:~:~:~;·~~ ~~~n":atr~': thyroid cartilage. 
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2. Th)"l'eO byoideus arises from the rough line opposite 
to the former, and is in!)erted into part of the basis, and 
almost all I he c01·11u of the os hyoides. Its use is to pull 
1he o" hyoidc• downward, or •be thyroid cartilage upward. 

3. 'l'hc crico thyroideu:s a1ises from the side and fore 
part of the cricoicl cartilage, and is inserted by two por· 
tions; the first into the lower part of the thyroid carti
lage; the secon<l into its inferior cornu. Its use is to pull 
forward and depress the thyroid, or to elevate and draw 
backward the cricoid curtilage. 

lJfoscles situated between the lower jaw and os hyo1'des 
laterally. 

They are five in number. Three proceed from 1he 
s.tyloid process of the temporal bone, from which they have 
half of their names; and hvo from the pterygoid process of 
the sphenoid bone. 

The three from the styloid process are, 
1. 'rhe sty lo gloss us arises chiefly from the styloid proc

ess, nud is inserled into the root, side and tip of the 
tongue. Its use is to draw the tongue laterally and back
ward. 

2. The stylo l1yoideui arises from the inferior part of 
the StJ laid process, and is inc;;e1·fPd into the os hyoidcs 
between it~ base and cornu. I r., u ~ e i~ to pull the 0 :3 11y
oides to oae side and a lilflc upward. 

3. The stylo pharyngeus arisr>s frorn the root of 1110 
etyloid p1 ·oce~s, an<l is insf'rl e<l in lo the side of lhe pha
rynx. and back of the fl-:Jroid cHrlilae;e. 

The two from the pterygoid procP.ss are, 
t. The circurnflexus, or tensor pa lat i, arises chiefly from 

the spinous process of the sphenoi<l bone, then runs over 
the hook of the internal pferygoid process, and spreads 
info a bread memb1·ane, which is inserted in1o the velum 
pendulnm palali. Its use is 1o stretch the velum. 

2. The levafor palafi arises chiefly from the extremity 
of the parr:i petrosa of the temporal bone, and is inserted 
iolo the velum pendulum palati. Ifs use is to draw the 
velum upward au<l backward. 

.111uscles situated about the entry to thefa1tces. 
There are two on each side, and a single one in the 

middle. 
The two on each side are, 
1. The constrictor islhmi faucium arises from the side of 

1'1e tongue; thence running upward before the amygdala, 
it is inserted into the mid<lle of the velum pendulum pala
ti. lls use is to draw 1he velum toward the root of the 
tongue. 

2. 'l'he palato pharyngeus arises chiefly from the mid
dle 9f the velum pendulum palati; thence passing within 
the posterior arch behintl the amygdalat it is imserled into 
the edge of the upper and back part of the 1hyroid carti
lage. Its use is to draw the uvula and velum downward 
and backward. 

The one in !he middle is, 
The azygos uvulre arises from the extremity of the su

ture, whicli joins the palate bones, and is inserted into the 
lip of the U\'Ula, lls use is to raise the u\'Ula upward and 
forward. 

Muscles situated 01' the posterior part of the pliaryux. 
Of lhese there are three pair. 
1. TJie coaslrictor pharyngis inferior arises from the 
VOL. t, J7 
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side of the thyroid, and from the cricoid cartilage, and;, 
inserted info the white line on the middle of the pharynx 
!~',~::.is lo compress that part of the pharynx which it 

2. The constrictor pharyngis mediusarises chiefly fro!ll 
the appendix and cornu of the os byoides, and is inserted 
into the middle of the cuneiform process of the os occipitis, 
ancl is joined to its fellow at a while line in the middle back 
part of the pharynx. Ila use is to compress that part 
of the pharynx which it covers. 

3. The constrictor pharyngis superior arises above from 
the cuneiform process of the os occipitis lower down, from 
the plerygoid proce•s of the sphenoid bone, and from the 
llpper and under jaw, near the last dentes molares. It ia 
inserted info a white line in the middle of the pharynx. 
Its use is to compress the upper part of the pharynx. 

j\Iuscles situated about the glottis. 
They consist generally of four pair of small muscles, 

and a single one. 
1. The crico arytamoideus posticus arjses in the back 

part of the cricoid cartilage, ant.I is inserted into the pos
terior part of the base of the arytenoid cartilage. Hs use 
is to open the rima glottidis. 

2. The crico ai:yf.enoideus lateralis arises from the cri
coid car lilage laterally, and is inserted into the side oflhe 
base of the arytenoid cartilage. Its use is to open the ri
ma glol!idis. 

3. The thyreo arytamoideua arises from the under and 
back pal'I of the middle of the thyroid cartilage, and is in· 
serled into the arytenoid carlilage, higher up than the cri~ 
co arylrenoideus lateralis. Its use is to pull the arytenoid 
cartilage forward. 

4, The arylrenoideus ohliquus arises from the base of 
one arytenoiJ cartilage, and crossing its fellow, is inS"erted 
near tbe tip of lhe other. When both act, they pull the 
arytenoid cartilages toward each other. 

The single muscle is, 
The arytrenoideus transversus arise& from the side of 

one arytenoid cart ii age, and is inserted in the same man
ner into the other. Its use is to shut lhe rima glotfi· 
dis. 

Besides 1hese there are a few disgregafed muscular 
fibres on each side, whicht from their general direction, are 
named the thyreo epiglo!fidei, and arylreno epiglottiJei. 

Muscles sit11a/ed in the fore part of the abdomen. 
These consist of three broad layers on each side; al

ways a long one, and generally also a short one, on each 
side the linea alba. 

The three layers are, 
I. The ohliquus descendens extcrnus arises by eight 

heads from the lower edges of an equal number of inferior 
ribs at a Jiltle dis lance from thei.r cartilages, ancl is inserted 
into the whole length of the linea alba, and info the ante
rior extremity of the os ilium. Its use is to support and 
compress lhe abdomen, auJ lo bend the loins. 

2. The obliquus ascen<lens infernos arises from all the 
spine of the ilium, from the os sa<:rum, the three under
most lumbar verlebrre, and from Poupart's ligament. II is 
inserted into the cartila~o ensiformis, and into the carli .. 
lages of the seventh and those of all the fal•e ribs. Ifs use 
is. to a~sist the former, but to bend the trunk in an opposite 
direction. 
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:J. 'rl1e fran8l'ersalis ari•es from the inner part of the 
cartilages of the sel'en lower ribs, from the spine of the os 
ilium infernally, and from the tendon of the exler.nal o.b
Jiquc muscle. It is inserted into the cartilago eos1for.m1~, 
and into the whole length of the linea alba. Its use IS to 
compress the abdominal Yiscera. 

The long muscle in the middle i3 • 
The rectus abdominis, which arises from the symph.Ys1s 

pubis, and ia inserted into the cartilages of the three rnfe
rior trur. ribs. Its use is to compress the fore part of the 
belly, and to bend the loins. . . . 

The sborl mnscle in the middle is the pyratmdahs aris
ing along with the rectus, and inserted inf? .the linea. alba, 
half way between the os pubis and umbilicus. Its use 
seems to be to assist the rectos. 

111uscles about the male orga71s of gmeration. 

Each of the lest es has one muscle. 
The cremaster arises from the lower part of the internal 

oblique, and after ha,·ing pierced the ring _of!be exter_nal, 
descends upon the spermalic_chord, and _is mserted rnto 
tJ1e tonica ngiaalis of the tesl1s. Its use is to elernte that 
gland. 

The penis has three pair of muscles. 
1. The ereclor peni5 arises from lhe tuberosity of fhe 

~s~rh~~;~' c:~~ri~~s~"~C:~fs~ in;~ tt~s: :e,~bcr:;~~eos:e;~~gc~~: 
penis. 

2. The accelerator urinre, or ejaculator seminis, arises 
from lhP Rphincler ani and membranous part of the ure
thra, and from the crus penis. It is inserled into a line in 
the middle of the bulb. Its use is to drive the lll'ine or 
semen forward. 

3. Trans\'er!lu3 perinei arises from the tough fal ty mem
brane co,•ering the tuberosity of the ischium, and is chief
ly ineerted into the accelerator urinre. Its use is to dilate 
the bulb. 

There is often a. fourth muscle named 
4. Trans,·ersus perinei alter, which arises behind the 

former, rur1s more forward, and is inserted into the fore 
part of the accelerator urinre. Its use is to assist the 
former. 

111uscles of the anus. 

The anus has a single muscle, and one pair. The sin
gle muscle is 

The sphincter ani, which arises from the skin and fat 
!llurrounding the verge of the anus, and is inserted, before, 
into the perineum, acceleratores urinre, and trannersi pe-
1inei; behind, into the extremity of the os coccygis. Its 
use is to close the anus. 

The levator ani arises extensively within the pelvis, and 
js inserted into the sphincler ani, &c. Its chief use is to 
tiraw the rectum upward. 

Muscles of theftmale organs of generatio11. 

The clitoris has one pair. 
The erector clitoridis arises internally from the crus of 

the ir;chiuru, and is inserted into the crus and body of 
the clitori•. Ifs use i• to draw the clitoris downward and 
backward. 

Thr. n5ina bas one pair. 
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The sphincter vagime arises from the spbio~ler ani, 

and from the back of the vagina, and is i!1scrted rnto the 
crus and body or the clitoris. Its use 1s to contract tlie 
mouth or the ngina. 

The trans versus perinei, sphincter ani, and IP.vator ani, 
in the female, almost precisely resemble the same muscles 
in the male. 

iliuscles situated within the Jlflvis. 

Of these there are two pairs. 
J. 01.iturator internus arises from the infernal circam. 

ference or the thyroid foramen, and is inserted into the top 
or the trochanter major. Jts USe is to roll the OS femoril 
obliquely outward. 

2. The coccygeus arises from the spinouo proceq a{ 
tlieos ischium, and is inserted into the end of the sacnm, 
and into the os coccygis. Its use is to mo\'e the 01 -

cygis forward, 

llluscles situated within the cavity of the abdon1t11, 

They consist of a single muscle and four pairs. 
The diaphragm is a broad thin muscle forming a sepi. 

between the thorax and abdomen, concave below ai 
com ex abo\·e. It is commonly di"ided into two l*
tions. 

I. The superior or greater muscle off he diaphragmarira 
from the cartilago ensiformiq, from lhe carlilages or tbe 
seventh and all the inferior ribs, and is inserted into•• 
don situated in the middle of lhe septum. 

2. The inferior or lesser muscle oft he diaphragm arilll 
from tbe second, third, and fourth lumbar \'erleb11e, llJ 
eight heads; or which two in the middle, called its cmi, 
are lhe longest : and is inserted into the posterior parllf 
the middle tendon. Its chief use is as a principal agent ii 
respiration. 

'l'he four pairs are, 
I. 1'he quadratus lumborum arises from the posterir 

part of the spine of the ilium, and is inserted into Ill 
transverse process£s of the lumbar ,·erteh1 re, into the Jiit 
rib, and into 1he last dorsal vertebra. Its U:ie is to llllft 
the loins to one side. 

2. Psoas parYus arises from the sides of the two u~ 
lumbar nrtebrre, and is inserled into the brim of the~ 
l~;"~s. Its use is to assist the psoas magnus in bendios 61 

3. Psoas magnus arises from the side of the body ... 
transverse process of the last dorsal verlebra, and io • 
same manner from all the lumbar. It is inserted into tbl 
trochanter minor. Its use is to bend the thigh. 

4. The iliacus internus arises from the transverse p• 
CHS of the last vertebra of the loins, from the crista, ... 
from the hollow part of the ilium. It is inserted alongwili 
the former. Its use is to assist the psoas. 

llfosclts on the fore part of the lliorax. 

mu'!'c~=~e consist of two layers, and the first layer ofolt 

The pectoralis major arises from the extremities oft .. 
fifth and sixth .ribs, from almost all the sternum, and frolil 
half the anterior part of the cla .. icle. It is .inserted ialt 
the outside of the groove or the biceps. Its use is to mo'll 
the arm forward and upward. 
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The second layer consists of three muscles. 
I. The subclavius arises from the cartilage of the first 

rib, anJ is insertetl into the inferior part of the clavicle. 
Its use is to pull the clavicle downward and forward. 

2. The peclora!is minor arises from the upper edge of 
tbr. third, fourlh, and fifth ribs, near their cartilages, and 
is inserted into the coracoid process of the scapula. Ils 
use is to bring the scapula forward and downward. 

3. The serratus magnus arises from the nine superior 
ribs, and is inserted into the whole base of the scapula in
ternally. Its use is to move that bone forward. 

Muscles placed between the ribs. 

These are the intercostales externi et i11terni, which, 
arising io two layers from the lower edge of one rib, are 
inserted into the upper edge of another, and whose use is 
lo approximate the ribs. 

The muscles within the thorax are one pair. 
The triangularis, or sterno cost al is, arises from the car

tilago ensiformi~ lalerally, and from the inferior part of the 
edge of the middle bone of the sternum. It is inserted 
into the lower edge of the cartilages of the third, fourth, 
and fifth ribs. Its use is to depress these cartilages. 

llfuscles on the fore part of the neck, close to the vertebrre. 

'l'hey consist of one layer, formed by four muscles. 
1. Longus colli arises from the three superior dorsal ver

febrre: laterally, and from the trannerse process of the 
third, fourth, fifth, and sixlh cervical. It is inserted into 
the fore part of the vertebrre of the neck. Its use is to 
bend the neck. 

2. The re<.:fus capitis internus major arises from the 
traosvcrse processes of U1e third, foul'lb, fiflh, and sixth 
cenrical vertebrm, and is inserted into the cuneiform proc
ess of the os occipilis. Its use is to bend the head for
ward. 

3. Rectus capilis internus major arises from the body of 
1he atlas, and is inserted into the condyloid process of the 
os occipif is. I.ls use is fo nod the bead forward. 

4. The reef us capilis lateralis arises from the fip of lhe 
transverse process of the atlas, and is inserted into the os 
-0ccipitis external to the foramen magnum. Its use is to 
bend lhe head lo one side. 

On the side of the neck, 
1. Scalenus anticus arises from the fourth, fiflh, and 

six I h transverse proces~es of the neck, and is inserted into 
the upper side of the first rib. 

2. Scalenus medius arises from the transverse processes 
of the cervical nntebrre, and is inserted into 1he first 
rib. 

3. Scalenus poslicus arises from lhe fiflh and sixth 
transYerse processes of the cervical vertebrre, and is inw 
scrted into the upper edge of the second l'ib. The use of 
the three scaleni is to bend the neck to one side, or to e1-
erate the ribs and dilate the thorax. 

.llt1sclts situated on the back of the trmik. 

uis'!'ebc~i~~~owing muscles are described as they appear on 

I. rJ'he trapezius, Seu cucu]aris, arises from the protu
berance of the os occipili•, and frorn the rough line that 
r.xtentls from it toward f lie temporal bone, runs down along 
t he nape of the neck, where it seems to arise from its fel-

17"' 
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Jow ; arises also from the spinous processes of the two iu ~ 
ferior cervical, and from those of all the dorsal artebrre 
It is inserted into the posterior half of the cla' icle, into the 
acromion, and into almost all the spine of the scapula. 
Its use is lo mol'e the scapula according lo the three differ
ent directions of ils fibres. 

2. The latissimus clorsi arises from the back of t11e spine 
of the ilium, from all the spinous processes of the sacrum 
and lumbar vertebrre, and from the seven inferior ones of 
the l'erlebrre of the back: also from the extremities of the 
three or four inferior ribs. It is inserted into the innet.· 
edge of the groove of the tendon of the biceps. Its use is 
to pull the arm backward and downward, and to roll theos 
humeri. 

3. The serratus posticus inferior arises from the spinal 
processes of the two inferior dorsal vertebrre, and from the 
three superior lumbar. It is inserted into !he lower edges 
of the four inferior ribs. Its use is to depreS$ the ribs into 
which it is inserted. 

4. The rhomboideus is divided into two portions. 1. 
The rhomboideus major, which arises from the spinous 
processes of the fh·e superior Yertebrre of the back, and is 
inserted into all the basis of the scapula below its spine. 
lls use is to draw lhe scapula obliquely upward and di
rectly inward. 2. Rhomboideus miaor, which arises from 
the spinous processes of the three inferior verlebrre of 
the neck, and from the ligament um nuchre. It is inserte<l 
into the base of the scapula, opposite to its spine. Its use 
is to assiat the former. 

5. The serratus superior posticus, arises from the spi
nous processes of the three last vertebrre of the neck, and 
the two nppel'most of the back. It is insel'led into the 
second, lhird, fourth, and fiflh ribs. Its use is to elevate 
the ribs and dilate the lhol'ax. 

6. The lerntor scapulre arises from the transverse proc
esses of the fi,·e superior verteb1re of the neck. It is in
serted fleshy into the supel'iol' angle of the scapula. Its 
use is lo pull the scapula upward and forward. 

On the neck, 
I. The splenius arises from the four superior spinous 

processes of the Yertebrre of the back, from the ffre infe
rior of the neck, and adheres to the ligamentum nu ch re. It 
is inserl~d into lhe fi_ve superior transverse processes of 
the c~rv1cal vertebrre? 1?t.o the back o~the mastoid process, 
and into the os occ1p1t1s. Its use JS to bring the head 
uackward laterally, 

2. The complext.rs arises fi·om the tranu·erse processes 
of the seven superior verleb1 re of lhe back, and four infe. 
rior of the neck; it also receives a slip from the spinous 
process of the first vertehl'a of the back. It is inserted 
into the protuberance of !he os occipilis, and inlo part of 
its transverse ridge. Its use is to draw the head back
ward laterally. 

3. The frachelo mastoideus arises f.rom the transverse 
processes of the three uppermost dorsal aud fh·e lo1''er
most cervical ' 'ertebrre. It is inserted into the back of 
~l~~ mastoid procesg. Its use is to assist the complex-

4. The trausveraalis colli arises from the transverse 
processes of lhe fi'° uppermost nrlebrre of lbe back. It 
is inserted inlo the transverse processes of all the cervical 
vertebrre, except the first and the last. Its use is to turn 
the neck obliquely backward and lo one side. 
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uo~; ~~:::.~1 ";/~~!fi<l.1'n~~~~.u• ;':~{0!a:~~~:~fr?.:':01 ~~:P~~ 
occipilis. J11 use•• to pull the head backward. 

6. The rcctu1 capitis posticus minor arises from the back 
part of the atlas. It is inserted behind the foramen mag· 
num. Its use is to assist the rectos major. 

7. The obliquus capitis superior arises from the trans· 
verse process of the atlas. It is inserted into the os oc· 
cipitis, behind the back of the mastoid proce.s. Ils use 
is lo draw the head backward. 

8. The obliquus capitis inferior arises from the spinous 
process of the dcntata, and is inserted into the trans-retse 
process of the atlas. !Is use is to rotate the bead. 

On the back near to Ote spine: 
J. The sacro lumbali3 arises in common with the Jon

gissimus tlorsi, inoerted into the curve of all the ribs. ltd 
use is to pull lhe ribs down, and assist to erect the trunk 
of lhe body. 

2. The longissimus dorsi arises from the side, and all 
the spines of the sacrum; from the posterior spine of the 
ilium, from the spines, and from the trannerse processes 
of the lumbar vertebrre. If is inserted inlo the transverse 
processes of the dorsal "·ertebrre, and info the lower edge of 
all the ribs except the two inferior, near their tubercles. 
llA use is to extend the trunk. 

3. 'l'he spinalis dorsi arises from the spines of the two 
tJppermoiif lumbar ,·ertebrre, and the three inferior dorsal 
vertebrre. It is inserted into the spines oft he nine upper
most dorsal vertebrre, except the first. Its use is to fix 
the nrtebrre, and to assist in raising the spine. 

4. The semispinalis dorsi arises from the transverse 
processes ef the snenth, eig:hlh, ninth, and tenth dorsal 
vertebrro, and is inserled into the spines of all the <lorsal 
vcrtebrm abo\·e the eightlt, and into the two lowermost 
cervical verteu1 re. Its use is to exlend the spine oblique
ly backward. 

On the n•ck: 
1. r.rbe se~ispinalis colli arises from the transvel'se proc

esi;es of the six uppermost Yerteb1 re of the back. It is in· 
'erted into the spines of all the cenical \"ertebrre, except 
the first and last. Its use is to extend the neck obliquely 
backward. 

2. The multifidua spinre arises from the side and spine 
of the sacrum, and from the posterior part of the ilium· 
from all the oblique and transverse [ll'Ocesses of the lumba; 
"\·ertebrre; from all the transverse procesRes of the dorsal 
,·ertebrre; and from those of lbe r.er' it al, except the three 
first. It is iutlertetl into nil the spine'I of lhe lumbar, dor
sal, and cervical ,·crlebrre, except the first. Its use is to 
extend the verteb1 re backward. 

1. 'l,be interspinales colli arise from the spine of the in· 
fcrior vertebrre of the neck, and ascend to be inserted 
into the spine of llte superior \'erteb1re. They are five in 
number. Their use is to draw these processes nearer to 
each ofher. 

2. The intertransversales com arise from the inferior 
trannerse proce1u of each vertebra of the neck, and first 
of the back, and are inserted into the l'luperior trans
""fene processes. Their ui;;e i! to draw these processes 
toward each other, and turn the neck to one sicfc. 

3,_ 4, and 5. 'l,he interspinales dorsi ct lumborum, nod 
1he mtertraosversales clor1u, are rather small tendon, than 
:~:~'.es, serving to connect !he spinal and transverse proc-
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6. The intertrans"·enales lumborum are four distinct 

~~:~! ~~~~~:=.~·:~ct~:\~~fb!~~e~~=~~~'b:~~'::~.~~o t~:; 
them toward each other. 

Jlfuscles on tlu shoulder. 

t. Deltoides arises from the clavicle, proccssua aero. 
mion and spine of lhe scapula. It is inserted into the ... 
tcrior and middle part of lhe os humeri. I ts use is to raise 
the arm. 

2. Supraspinatus arises from the basjs, spine, and UPfler 
cosla of lhe scapula. It is inserted inlo a large tuber..;. 
ty at the head of the os humeri. Its use is to raise the 
arm. 

3. !nfraspinatus arises from the basis and spine of,., 
scapula. It is inserted inlo lhe upper and middle parto( 
the tuberosity. lls use is to roll the os humeri OtJIWllll. 

4. 1Teres minor arises from the inferior costa oft• 
scapula. It is inserted into the lower part of the tube,.. 
ity, and !'oils the humerus outward. 

5. Teres major arises from the inferior angle, and• 
ta of lhe scapula. It is ioserled into the ridge attl1til. 
ner side of the groo<e formed for lhe long bead of thelij. 
~:~~- Its use is to assi:;t in the rotatory motion oft• 

~· Subscapularis arises from the basis, superior udie
fenor cost re of the scapula. It is inserted info the upper 

ft":~~! i~ :::~ii :~~e~~:1fnwa:rd.he head of the o• humeri. 

7. Coraco brachialis arises from the coracoid proceeul 
the scapula. II is inserlcd into the inner si<le of them 
humeri. Its use is to raibe the arm forwar<l and upwud. 

ll111sclcs on the ttrm. 

J. Bice~s flexor cubiti arises by two l1eads, oner .. 
the coraco1d procebs, and rhe other, or long beac.l, from Or 
upper and. outer edge of !he glenoid ca dry of the oupu· 

:h·e r!:i!~s'.ns~r1~e~s~nit: t~h~e~udb~:;~s~?r:!,~~ upper .. def 

2. Brachia.lis internus arit-es from tLe os humeri, bellw, 
and at ~ach sode of the tendon of lhe delroide•. JI ;, ;,. 
se'.ted onto a small tnberosily al tl1c fore part of lhe..,. 
nood 11.rocess of the ulna, and inro the upper and Ol!lr 
fo~et ~:mt.Le olecranon. Its use is to assist in bendinglk 

3. 'rriceps extensor cubiti arises by three head1: • 
first from the inferior costa of the scapula; the secul 
fr~m the upper and ouler parr of the os Lumeri; auJ die 
third from the back part of lhal bone. 

1'1fosclcs on thefore arm, 

1. Supiuator longus arises from the ridge and anterilr 
su'.fa~e of the os humeri, a little above ifs outer coodyle. 
II •s. onserte~ in.to tbe ~adi11s near ils slyloid process. Ito 
Uiie IS to assist In tu:nm~ 0.1e paJm of the hand upward. 

1 
2. Exte.n~or carpi ra<lialls longus arises immet.liatelybe

ow the origm of the :rnpioalor longus. It is insertedillo 
~he upp?rpart o.f the melacarpal lioue of the middle fiuger. 
ts use 1s to.assist 1r:c ex.te?sor longus. 

3. E~tcrnwr carpi rad1alis brevis arises from the outer 
and lo>1er part of the ouler condyle and th poll 
of the radius. It is inserted into the back p~r~'dre:111he 
bones of the four fingers, Its use is to extend the fingen• 
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4. Extensor digitoruru communis arises from the outer 
condyle of lhe os hu111eri. It is inserted into the back 
part of all lhe bone• of the four fingers. 

5. Extensor minimi digiti arises from the outer condyle 
of lbe os humeri. 11 is iuserled into the bones of the lit· 
tie finger. lls use is to extend the little finger. 

6. Extensor carpi ulnaris arises from the condyle of 
the ~s humeri. lt is imertedinto the n,etacarpal bone of 
the hUle finger. Its 11se is to assist in extending the wrist. 

7. Anconreus arises from the outer condyle of the os 
humeri. It is inserted into the outer edge of the ulna. 
Its use is to extend the fore arm. 

8. Flexor carpi uJnaris aiises from the inner condyle of 
the os humeri, and anterior edge of the olecranon. lt is 
insel'led iato the os pisiforme. Hs use is to assist in 
bending the hand. 

9. Palmaris longus arises from the inner condyle of the 
os humeri. It is inserted into the internal annular liga· 
meat. )Is use is to bend the hand. 

10. Flexor carpi radial is arises from the inner conclyle 
of lhe os humeri. His insi:rle<l into the metacarpal hone 
of lhe fore finger. Its use is to bend tbe band, 

1 L Pronalor radii bre'o'ia arises from the outer condyle 
?~ lhe os !wmeri, and c_oronoid process of the ulna. It is 
rnserted mto the ante1•10r and convex edge of the radius, 
near its middle. Its use is to roll the hand inward. 

12. Flexor sublimis perfora1 us arises from the inner 
condyle of the as humeri, inner edge of the coronoid proc
ess of the ulna, and upper and anterior part of the l'a· 
dius. ~tis inserted into the second bone of each finger. 
Its use 1s lo bend lhe second joint of the fingers. 

13. Supifiator rarlii bre''is arises from the outer conclyle 
of lhe os humeri, the posterio1· surface and ouler edge of 
the ulna. It is inserted inlo the anterior, inner, and up· 
per part of the radius. Its use is lo roll the radius out· 
ward. 

14. Abductor pollicis longus arises from the middle and 
ba~k_part of the ulna, inferosseous ligament, and radius. 
It 1s inserted by two ten<lons into the os tra11ezium, and 
first bone of the thumb. Its use is to •trelch the first 
bone of the thumb outward. 

15. Extensor ~inor pollicis arises from the back part 
of the ulna, and mterosseous ligament and radius. It is 
ioserled into the com·ex part of the second bone of the 
thumb. Ils use is to extend the second bone of the thumb 
obliquely outward. 

16. EJ<teusor_ major pollicis arises from. the back part 
of the ulna and mterosseous ligament. It 1s mserted into 
the third and last bone of the thumb. Its use is IQ Blrelch 
the l humb obliquely backward. 

17. Indicator arises from the middle of the ulna. It i~ 
inse~ted into the metacarpal bone of the fore finger. Its 
use 1s lo extend tbe fore finger. 

18. Flexor profundus perforans arises from tlie upper 
?"d fore part of the ulna, and interosseous ligament. It is 
mserted rnlo the fore part of the last bone of each of the 
lingeTs. Its use is to bend the las! joint of !he finge .... 

JO. Flcxor longu.s pollicis arises from !Le upper and 
fore pa1·t of the radius. It is inserted into the last joint 
of the thumb. Its use is to bend the )asl joint of the 
thumb. 

20. Pronator radii quadratus arises from tbe inner and 
lower part of the ulna. It is inserted into the radius, op· 
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posite to its origin. Its use is to roll the radius rn1rnrd 
and, of course, to assist in the prenation of the hand. ' 

Muscles on the hand. 
I. Lu·m.bricales ~rise from the tendons of the perforans. 

They are mserted mto the tendons of the extensor digito
rum commuois. ~~eir use is to bend the first, and to ex· 
tend the two Jastjomls of the fingers. 

2 •. Abductor brevi~ pollicia arises from the fore part of 
the internal annular ligament, os scaphoides, and one o( 
the tendons of. the abductor Jongus pollicis. It is insert
ed in!o the outer side .of the second bone of the thuml>, 
near its root. Its use is lo move the thumb from the fin
gers. 

3. Opponens pollicis arises from the inner and anterior 
part of the internal annular ligament, and from the os sca
fhoides.' It is inserted into the first bone of the thumb. i:: ~~8~S to move the thumb inward, and to turn it upon 

• 4. Flexer brevi_s pollicis arises from the os trapezoides,. 
rnt?r~al annul_ar ligament, os magnum, and os unciforme. 
It is rnserted rnto the ossa sesamoidea and second bone of 
the thumb. 

5. A;bductor pollicis arises from the metacarpal bone or 
the middle finger. It is inserted iolo the basis of the 
~e~ond bone of the thumb. Its use is to bend the second 
Joint of the thumb. 

6. Abductor indicis arises from the inner side or 1he 
~rst bone of the tbumb, and from lhe os trapezium. It is 
mserte~ rnlo the first bone of the fore finger posteriorly. 
Its use JS to move the fore finger toward the thumb. 

7. Palmaris bre·vis arises from the internal an11ula1· Jiaa
rn.e?t, and aponeurosis palmaris. It is inserted inlo the

0
os 

p1s1forme, and the skin covering the abductor minimi di
giti, Its use is to contract tlie palm of the hancl. 

8. Abductor minimi digiti arises from the internal annu
lar ligament and os pisiforme. It is inserted inlo the side 
of the firs! bone of lhe little finger. Ils use is to draw the 
little finger from the rest. 

9. Flexor parvus minimi digiti arises from the os unci
forme, and internal annular ligament. ll is inserted into 
t_he first bone of the little finger. Its use is to bend the 
hllle finger. 

l~. Abductor .metacarpi minimi digili arises from tbe os 
~mc1forme, and Infernal annular Jiga.ment. It is inserted 
mto the metacarpal bone of the Jillie finger. Its use is to 
mo\•e that bo11e toward the rest. 

11. lnterossei interni, situated between the metacarpal 
bone_s. T~ey are inserted into the rools of the fingers. 
The11· use ts to extend the fingers and mo\'e them toward 
the thumb. 

12. lnterossei externi, situated between the metacarpal 
bones on the back of the band. They are inserted into 
the roots of lhe fingers. Their use is to extend the fin
gers; but the. first draws the middle finger inward, !he 

~~~oi~~.~1~~~· 1t outward, and the third draws the ring flu. 

.llfoscles 011 the 11pper part of tho thigh. 
1. ~lutreus i:i:ixi?1u~ a~ises from the spine of the ilium 

pos~er101· sacra 1s~haattc ligaments, os sacrum, and os coc: 
cyg1s. Iuserl~d mto the t~ppcr part of the Jinea aspera 

f{ ~~~1::r~:moris. Its use 1s to extend the thigh and dr»• 
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!?. G1ot8.!us medius, ari~es from the spine and superior 
aurface of the ilium. ft is inserted into tbe outer aod 
had parl of the great lrocbanter. lls use is to draw the 

~J1~i,~,': ~~;l"i~~d and a lillle backward, antl when il-·is bend-

:J. Olu1reu9 minim us, from the outer surface of the ilium, 
nnd the border of ils great niche. It is insertetl into the 
upper ancl interior part of the great trochanter. Its use is 
to as~i.;;t the former. 

-1. PJrifOf'mis arises from the anterior part of the os sa
crum. Jt is inserted into a cavity at the root of the tro
chanler major, lls use is to roll the thigh outward. 

5. Gemini arises by two portions, one from the outer 
snrCace of the spine of the iscbium, the other from the tu
l>ero"lily of lbe ischium, and posterior sacro ischiatic liga
ment. It is inserted into the same cavity as the pyrifor. 
mis. Its use is to roll the thigh outward, and likewise to 
confine the tendon of the obturator internus, when the 
Jaller is in action. 

6. OUturator internu3 -arise~ from the superior l1alf of 
the inner border of the foramen thyroitleum. It is insert
<:d into lhe same ca\ ily wilh the former. lls use is lo 
roll the thigh outward, 

i. Quadratus femoris arises from the tuberosily of the 
;schium. rt is inserted into a ridge between the trochan
ter major and trochanter minor. Its use is to move the 
thigh oulo•ard. 

11IuRclts on the thigl1. 

I. Biceps fiexor cruris arises by two heads; one from 
the tubcrosily of the ischium, the other from the linea as
pera, near the insertion of the glutreus maxi mus. Jt is in
•erted inlo the upper and back part of the fibula. Ils use 
is to bend the leg. 

2. Semitendinosus arises from the tuberos.ily of the is
c.h~um. It is i~serted into the upper and inner part of the 
t1b1a. Its use 1s to bend aud draw the leg inward. 

3. Semimembranosus ari<;es from the luberosily of the 
ischiurn. II is inserled into the upper and back part of 
the hcad...!'fthe tibia. Its use is lo bend the leg. 

4. Tensor -;aainre femoris arises from the superior and 
anterior spinous process of the ilium. It is inserted into 
the inner side of the fascia lat a, which covers the outside 
of lhe thigh. Its use is to slrelch the fascia. 

5. Sartozius arisr.s. ~rom the .sueerior and anterior spi· 
11ous process of the tlaum. It 1s inserted into the upper 
and inner part of the tibia. Its use is to bend the lea in-
ward. :::> 

G. Rectus arises by two tendons; one from the anteri
or and inferior spinous process of the ilium, the olher from 
!he posterior edge of the cotyloid cavity. It is inserted 
rnlo the upper and fore part of lhe rotula. Its use is to 
extend the leg. 

7: Graci~is.arises from t11e fore part of the ischium and 
~U~h. It 1s m~erted into the upper and inner part of the 

tib~~· Y!~~u~s:~~~~n~:n:r::ees 1i~~ the anterior and Jowt-r 
part of lhe grea~ t'.ochanler, and the outer edge of the Ji. 
uea ac;pera. It is rnserted into the upper and outer part 
<>f !he ~otula., Its use is. to extend the leg. 

9. "\ aslus rnternus arises from the inner edge of the li
nea .a.~pera, beginnin~ between the fore part of the os fe
lllort!!I ar.d the root of the lesser trochanter. IL is insert-
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ed into the outer and inner part of the rotula. Its use i1 
to extend the leg. . 

JO. Crurreus arises from the outer an<l anterior part of 
the lesser trochanter. It is inserted into the upper put 
of the rotula. lls U!"'e is to extend the leg. 

I J. Pectinalis arises from the anterior edge of the OI 
pubis. Il is inserted i.nto the upper a_nd ~ore part of lhe 
liuea aspera. lls use 1s to draw the thigh mward, up•ard, 
and to roll it a Jilt le outward. 

12. Adductor longus fcmoris arises from the upper od 
fore part of the os pubis. It is inserted near the middle 
and back parl of the Jinca aspera. Its use is to draw th 
thigh inward, upward, and to roll it a little outward. 

13. Adduclor hre•·is femoris arises from the fore pvt 
of the ram us of the os pubis. It is inserted into the inaer 
and upper part of the Jinea aspera. 

14. Adductor magnus femoris arises from the loweund 
fore part of the rnmus of the os pubis. It is inserted ialo 
the whole lenglh of the linea aspera. 

15. Oblurator exlernus arises from part of the ohluntor 
ligamenl, and the inner half of the circumference of the 
fornmen thyroideum. It is inserted into the os femoN, 
near the root of the great trochanter. Its use is to mofe 
the thigh outward in an oblique direction, and likewise to 
bend and draw it inward. 

.JJluscles on the leg. 

I. Gaslrocnemius externus arisei: by two heads; OM 

from lhe inner condyle, the other from the outer condylc 
of the os femoris. It i'3 inserted by a great round tendon, 
common to this and the following muscle. Its use is to 
extend the foot, 

2. Gastrocnemius inlernus arises by two heads; one 
from the back part of the head of the fibula, the 01h<r 
from the upper and back part of the tibia. It i• inmled 
by a large tendon, (the tendo Achillis,) common to tbiuad 
the former musrle, in lo the lower and back part of the 11 

calcis. Its use is to extend the foot. 
3. Plan(aris arises from the upper and posterior partol 

the outer condyle of the os femoris. It is inserted into 
tlie inside of the back part of the os calcis. Its u1e i1to 
assist in exlending the foot. 

~· .Popliteus arises from !he outer condyle of the tbip. 
It is ms?rted inh> t?e nppc~ and inner part of the tibia. 
~:r~~e •• to assist in bendmg the leg and rolling it il-

5 .. Flexor longus di~itorum pedis arises from the opJl(I 
an~ mner part of _the tihia. It is inserted by four teodOll, 
which, afte~ passmg thr~ugh the perforations in thosef 
the flexor d1g1lorurn brev1s, are inserted into the last boDf 
of all the toes, except the great toe. Its use is to beDt 
the las! joint of the toe. 

:'"~·a ~i1~fe0~~~:~u~i:1 ~:~~·l:~it~~ri~~suf :~m; :iei~ai~~!:.~ 
into the Jasl bone of the great toe, Its use is to bend the 
great toe. 

e_r ::i:i~}•:i~ep~i~:~~,us.~~s~~:~.~: t ~r:!a~~e P~1~tte~~~.::! 
!1gament .and adpcent port of the fibula. It is inserted 
11!to tl1e rnner and .upper part of the os naviculare, and 

;~~~ ;:;w~~~J.os cune1forme medium. Its use is to move t!ie 
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8. Peroneus longus arises from the outer side of the 
head of the tibia, and also from the upper anterior and 
outer part of the fibula, to which it adheres for a consid· 
erable way down. It is inserted into the metatarsal bone 
of the great toe. Its use is to extend and lo move the foot 
outward. 

9. Peroneus breYis arises from the outer and fore part 
of the fibula. It is inserted into the metatarsal bone of 
the little toe. Its use is to assist the last descl'ibed 
muscle. 

JO. Extensor longus digitorum pedis arises from the up
per, outer, and fore part of lhe tibia, interosseous ligament, 
anu inner edge of the fibula. It is inserted by four ten
dons into the first joint of the smaller toes. Its use is to 
extend the toes. 

11. Peroneus tertius arises from the fore part of the low. 
er half of the fibula, and from l he interosseous ligament. 
It is inserted into the metatarsal bone of the little toe. Its 
use is to bend the foot. 

J2. Tibialis anticus al'ises from the upper and fore part 
of the tibia. It is inserted into the os cuneiforme inter
num. Its use is to bend the foot. 

13. Extensor proprius pollicis pedis arise'j from the up
per and fore part of the tibia. It is inserted into the con
vex surface of the bones of the great toe. Its use is to 
extend the great toe. 

llfoscles on the foot. 
1. Extensor brevis <ligitorum pedis arises from the up

per and anterior part of the os calcis. It is inserted by 
four tendons; one of which joins the tendon of the exter
nus longus pollicis, and the other three the tendons of the 
exlensor dig;Horum longus. Its use is to extend the toes. 

2. Flexer breris digitorum pedis arises from the lower 
put of the os cakis. It h1 inserted by four tendons, 
which, after atfordtng a pas:-;age lo those of the flexor lon
gus, are inserted into the second phalanx of each of the 
small toes. Its use is to bend the second joint of the 
toes. 

3. Abductor pollicis pedis arises from the inner and 
lower part of the os calcis. It is inserted into the first 
joint of the great foe. Its use is to move the great toe 
from the other toes. 

4. Abductor minimi digiti arises from the outer tuber
cle of the os calcis, lhe root of the metatarsal bone of the 
little toe, aud also from the aponeurosis plantaris. It is 
inserted into lbe outer side of the first joint of the little 
toe. Its use is to draw the little toe outward. 

5. Lumbricalis pedis arises from the tendons of the 
flexor longua digitorum pedis. It is inserted into the ten
dinous expansion, at the part of the toes. Its use is to 
draw the toes inward. 

6. Flexor brevis polllcis pedis arises from the inferior 
and aulerior part of the os calcis, and also from the infe
rior part of lhe cuneiforme externum. It is inserted by 
two tendons into the first joint of the great toe. Its use 
is to bend that joint. 

7. Adductor pollici• pedis arises from near the roots 
of the metatarsal bones of the second, third, and fourth 
toes. It is inserted into the outer sesamoid bone, or first 
joint of the great toe, Its use is to dra1v the great toe 
nearer to the rest, and also to bend it. 

8. Transversales pedis arises from the outer and under 

ANA 

part of the anterior end of the metatarsal bone of the lit· 
tie toe. It is inserted into the inner os oesamoiclenm and 
anterior end of the metatarsal bone of the great toe. Its 
use is to contract the foot. 

9. FJexor bre'fis minirui digiti pedis arises from the ha· 
sis of the metatarsal bone of the little toe. It is inserted 
into the first joint of the little toe. Its use is lo bend the 
little toe. 

10. Interossei pedis interni et externi, situated bel ween 
the metatarsal bones. 

SPLANCBNOLOGY explains the doctrine of the viscera. 
These are, according to their silualion, dh•ided into tho-
1·acic, abdominal, and pelvic. '".fhe cavity of the tboras: 
is divided into five lesser ca\'ities1 vis. the anterior cavity 
of the mediastinum, the posterior cavity of 1 he mediasti
num, the cavity of the pericardium, and the rjght and left 
cavities of the thorax. The contents of the thorax are 
the pleura, pericardium, heart, lungs and bronchire, thy
mus gland, resophagus, thoracic duct, arch of the aorta, 
descending cava, vena azygos, par vagum, an<l great inter
costal nerve. The pleura is, from its situalion, lining t~e 
ribs, or covering the lungs, divided into pleura pulmonalls, 
and cosfalis. The pericardium, or capsule of lhe heart. 
exhales from its internal surface a vapour which in thr 
dead subject forms the aqua pericar<lii. The heart con
sists of a base, sides, and an apex; its right si<le being 
also anterior, and its left posterior; the auricles are plac 
ed toward its base, the Yenhicles extend to its apex; the 
last mentioned cavities contain the columnre carni:.e amt 
chordre tentlinere, give exit to tbc great arteries, a11d are 
separated from the auricles by the lricuspid vnlHs, while 
the mouths of t)rn arteries are protraclecl by the semilu
nar valves; the right auricle con1ains the musouli pectina
ti, tuberculnm Loweri, fossa ovalis, Eustachian valve, aocl 
opening of the coronary nin, as well as the lerminations 
of the venre cavre; the left auricle coutains lhc openings 
of the pulmonary veins: the auricles are separated by 
the septum auriculorum, the l'entricles by l he septum 
ventriculorum. The lungs consist of a right and left ; 
the right having three lobes, the left only two; the 
bronchire continued from the trachia, and consisting of 
smaller cartilaginous circles, dirided into capillary tubes, 
which terminate in the vesiculre bronchiales; the co111bi~ 
nalion of these vesicles form the lobuli, which are connect
ed by the interlobular substance. The 1hymns gland is 
peculiar to the fetust nor bas its duct been disco,·ered. 
The resophagus is a membranous and muscular canal, re
quiring no pal'ticular description; and the thoradc duct, 
arch of the aorta, &c. as well as 1 he minutire of the thora· 
cic viscera in general, are described else.where. Tlic 
mamrure on the external part of the thorax consist of a 
bo<ly containing the mammary gland and lactiferous ducts, 
an areola, and a papilla or nipple. 

Before describing the abdominal Yiscera, we may enu
merate the saliva! glanda, as I hey also arc refcnible to the 
article splancbnology. They are the parnli<I, maxillary, 
sub_lingual, t~yroid, molar, buc~al, laOial, lingual, amyg
dalme, palaline, uvular, aryfeno1d, &c. the names of most 
cf which explain their sitnJtion. 'l'he mouth, fauces, 
pharynx, and re.sophagus, are the continu:-itions of one 
cavity. 

'.f he abclom.en is cli~ided. into the epig~;tric, hypochon
driac, umb1hcal, ep1chol1c, hypoga•lnc, 3nd inguinal 
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rtgloM. I I• content• are the peritone~m a~d its produc· 
tion1, the s tornJCb, 1he small nnJ large mtesttnb, t~e hrer 
ao j .,.a ll bllldder, rhe spl• en and the pancreas, the L1dneys, 
urcf;r.,:. &r. The chief productions of the peritoneum 
nre the grea t and smaa ornentum and the mesentery, sup
porting and convcyinc; the vessels to the intestines. The 
l foJ~U Jth consisls of agrral and small curvature, a great and 
sma ll extremity, one orifice named cardiac, ant.I another 
ft r.ncU py loru ,;. The 1unall inteslines_con~isl of the duode· 
num, . !i 1 1in'.!lli~heJ uy it :i uhulre coon~,- e~les and glandulre 
Brnmeti, tiie JCJU .111m, remarkable for its h?a:nenl~ry band, 
, ·al• ul:e conuh·entej, and plex.ui glandulo~1 Peyer1, and !he 
.ileum, Ji"~inguished also by its ligamenlary b~od, b~tt havmg 
Jetta pro .rnnent rnlves and glands. The great mt~stmes con· 
si"r of the crecum, \Vh1cb possessei; an appendix, and has 
u11on it the com:nencemenl of three ligameutary bands of 
the c.ol 11 n, consisting of an asceuding, t ransvers~, and d~
•ceoding portion, and bu·ing externally appendices ept
ploicre, and stron~ li~amenlary bands, and internally \·al· 
"~ uJoe conni,·entes formmg between them the cells of the co
lon, and that nl»e whi ch has been called the great 
vah·e of the colon, crecum, or ileum, and of the rectum 
terminating in the anus. The lh·er consists of hro 
great and one small lobe, termed lo~nlus Spig~llH; it ha• 
a middle, right, left, and a round ligament; 1t1 mtcrnal 
-t11ructure is composed of lbe peoecilli, or terminations of 
the Hn:e portre, the pori biliarii, in which the bile j3 se
creted, and t be hepatic ducts, which terminate in one 
trunk, and courey the bile from the liver. 'fhe gall blad
der consi:ilS of a fundus, a body, and a neck, which terrni· 
nales in the duel called cystic us, and thi1 joining lhe he· 
palic, they forfO together the duct us communis choledochua. 
'"rhe splren i~ not properly understood, either in its struc
ture or uses. The pancreas resembles in structure the 
salivary glands, and pos!esscs a duct which terminates to. 
gerhcr with the duct us conununis choledochus, in the duo· 
denum. The kidneys are placed behind the peritoneum, 
ond consist in1erually of a papillary, ancl externally of a 
corl ic:-tl substance, while their middle part is striated; 
their inlernal Ca\ ity is called pelYis, and opens into the 
ureter. The renal capsules are placed at the upper pai·t 
of the kidney, and their uses are unknown. 

The pelvic 'h;cera consist of the urinary bladder, and 
the male anJ fem ale organs of generation. 'fhe bladder 
con '!is ti;. of a fund us or bottom, a body, and a neck ; its 
coats are a muscular, a cellular, and a villou~. The male 
or!!~lDS of generation consist of the testis, which has three 
coats, the tunica , ·aginalis, the cremasler, and the tunica 
albuginea, the internal structure of which consists of deli
calc tubes, membraHDU!!I sep ia, cells, an<l &emeniferous 
duels, terminating in the epiJidywis. Thi! cournluted 
ve ~ el aflerward ass umes the name of , ·as defe ren~, and 
opens within the prostate gland along with the \'esicuJ., 
aeminales, which are apparently cellular, but in reality 
tubular bodies, placed between lhe rectum and inferior 
part of l~e bladder. The prostate gland is aituated he-
111.-n the neck of the bladder and the bulb of the ure
thra; the small projection on its inner surface ii named 
caruncula, or verumontanum, and on each side of it sev .. 
eral duct• open from the gland. The penis itself consi•t• 
of the corpora ca,·e rnosa on each o;;;ide, the urelhra infe· 
riorly, th~ corpu.s s~one:iosum surroundine; the former, the 
glan~ pems termrna.trng lhe corpus spone;iosum,and the in .. 
ugument• and prepulium, which inTest tbe whole. The 
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female organs or generation consist or the pubes,c~!r~:: 
\ eneris, the labi.:1, the ~litori, consisting 0 .f t~~c uretU. 
a. body, the nymphre 111leroal to the labia.~ rr similar la. 
much shorter than that of the male, a~1d h' '"? ti h 

~ue~~~;~\1r:~tu:a~~";b~~~~~' i:n~iri~ID1~1~r~·~~~
11

:oa::. ' 
remains called carunculre myrtiformes. Thc,se ~· tk 
eJ.lernal parts of generation in tbe female. 'lhe mt~ 
are the uterus and its appendages. The ut~n" con111q 
ofa neck., a body, and a fundus, and ~as a tr1angul~Clf.( 
ity within it; its inferior ~perture ts c~Jled 01 hote..i 
The iigarnenta lata tie the uterus to the s1Jeo or tbe !* 
vis. The ovaria are fi1ed by the round ligam~nt1 to a.; 
corners, and the Fallopi"u tubes pro.ceed f~om 1t1 f~-
toward the sides of the pelvi•, term1nalmg m a6'!'b~ 
manner, and being envelope<l, as well as the ovar11, 1otW 
broad ligaments. 

ANOIOLOOY,or the doctrine of the ''essel!! of thebo4r1t 
from c;t.jo?"!IOY, a "C'essel, and ~oi'oi;, a discourse, is divided 
to three parts, one which treats of the absorbentB, ano*" 
the arterie•, and a third of the \'eins. 

Of the absorbent system. 

For the discovery of the principal parts of this •y 
we are chiefly indebted lo Asellius, Pacquet, Ru 
J olyffe, and Barthol in. Some of the »essels of whicb 
coosbts had indeed been seen and mentioned by their 
decessors, but it was in too cursory a manner lo gh·e t 
any title to the discovery. 

'fhus the lacteals had been seen in kids by Erasistrat.;' 
who calfg them arteries, as we are informed by Galen: 
the thoracic duct had been seen by Eustachius, whoa 
of it a~ a vein of a particular kind. 

In 1622, Asellius discovered those vessell'i on the 1ne11M 
tery, which, from their carrying a ruilk white fluid, be .. 

~~gm~~~;f~lad~~:l~na'fo:~st~is~:::r{b~:i:: ~nac~eu~[g:r; 
make experiments on living animals; and Pacquet, on o~ 
ing a dog, in the year 1651, found a whjte fluid mixed iri6 
the blood in the right auricle of the heart: suspecting im 
fluid to be chyle, he endearnured to determine bow it gt! 
from the lacleals into the heart. This he found ... .,. 
meirns of the duclus tboracicns, which be traced from ... 
lacteals to the subclavian vein; and thus he clearly pro•• 
the existence of that duct which we now con~ider as•• 
trunk of the system. Just before tills time, the lac! ... 
had been supposed to terminate in the liver, conform1blf 
to the idea which the phy'liologisls of that period :i 
adopted about the use of this organ, which, from the 
thorily of the older anatomists, they believed wa• the 

~~~i~=;11~t~~~~t~~~1~,i~: ~~~:~.ed the chyle from the~ 
In th~ y~ars 1651 and W52, Rudbeck, Jolyffe, •"" 

Bartboh~, d1sco".ered the ol~erparts of this system, wb~ 
from their carrym~ a transparent and colourlea Ouid, 
cal.le~ the lymphatic ' 'es.els. Thus there lras pro\'ed 
~x1~t 11! the amm~l body a i:;ystem of small ,·cssels, conl1il-

:b~ ~~~~~~=~~u~·::;::;', ;;ot'hetfe~tb~~~~ia:i~~ ~~:'.1ing int 

After this_r~riod._Nuck added to our knowledge of tltif.'o 
sysle.m, by l11s '?Jechons of tbe lymphatic glands: Ruysctr." 
by !us de>cripllon of ~he vah·es of the lymphatic ,·es•ell, 
and Dr. l\leekel, br his accurate account of the whole Bf'" 



tem, and by tracing those vessels in many parts where 
they bad not been before described. 

Besides these, doctors Hunter and Monro have called 
the altention of the public to this part of anatomy in their 
controversy concerning the discovery of the office of the 
lymphatics. 

\Vhen the lymphatic vessels were first seen and traced 
into the thoracic duct, it was natural for anatomists to sus· 
pect, that as the lacteals absorbed from the cavity of the 
intestines, the lymphatics, which are similar in figure and 
structure, might possibly do the same office with respect 
to the other parts of the body. And accordingly, Dr. 

1 Glioson, who wrote in 1654, supposed these nssels arose 
~ from cavities, and that their use was to absorb. And 
' Frederick Hoffman has very explicitly laid down the doc· 

trine of the lymphatic vessels being a system of absorb· 
~ ents. But anatomists in general have been of a coDtrary 
t opinion; for from experimen_ts, particularly such as were 
I made by injections, they have been persuaded that the 

Jymphatic vessels did not arise from cavities, and did not 
absorb, but were merely continuations from small arteries. 
The doctrine therefore that the lymphatics, like the lac· 
teals, were absorbents, as had been suggested by Glisson 

I and by Hoffman, has been revived by Dr. Hunter and by 
Dr Monro, who have controverted the experiments of their 

n predecessors in anatomy, and have endea,oured to prove 
I that the lymphatic vesseli; are not continued from a1·teries, 

but are absorbents. 
To I his doctrine, however, several objections were start-

1 ed, particularly by Haller; and it was found, before the 
1 doctrine of the lymphatics being a system of absorbents, 
r; could be established, it was first to be determine<l wheth-
er this system existed in other animals besides man and 

11 quadrupeds. Mr. Hewson claims the merit of ha"ing 
I; proved the affirmative of this question, by discovering the 
I lymphatic system in birds, fish, and amphibiou• animals. 
1 The celebrated Soemmerring has observed, that these 
~. ,·esscls are more than proportionably larger in tall men, 

1and more than proportionably less in men of inferior slat· 
wure. 
1 

The absorbent system consists of the lac teals, the lym· 
1
phatic Yessels, their common trunk, the thoracic duel, and 

, the glands called co.nglobate. . . 
The tacteals begin from the mtestmal tube, and can, 

:for the most part, be seen in a dog, or other large quad· 

0
ruped, that is killed two or three hours after eating, when 
they appear filled with a white chyle; but they do not al

jways convey a fluid of this colour; for even in a do~, if 
opened long aftel' a meal, they are found distended with a 

: ~~~~~ ~~~~:s s;~n:1;;;:n:s a~~v~~l~:~~':;~~!~e~ t~~t 1~1~.~~~ 
1transparent. These ,·essels thei·efore might, with as much 
propriety, be called the lymphatics of the intestines. 

', The lymphatic .''essels ar.e small pellucid tubes, that 
'have now been discovered 111 most parts of the human 
body. The fluid they contain is generally as colourless 
as water; a circumstance which procured them at first the 
name of ductus aquosi, and afterward that of vasa lym
phatica. The course of the lymph, like that of the chyle, 
is from the extl'eme parts of t~e body toward the centre; 
and many of the lymphatic vessels lie close to the large 
blood ressels. If, therefore, a ligature be thrown round 
the large blood vessel• of the e11tremities of a living animal, 
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or of one just dead, that ligature, by embracing the lym 
phatics, will stop the course of the lymph, which, by dis
tending the vessels, will make them l'isible below the liga• 
ture. 

All the lacteals, and most of the lymphatic vessels, 
open into the thoracic duct, which lies upon the spine, 
and runs up toward the neck of the animal, where it com
monly opens into the angle between the internal jugular 
and subclavian veins of the left side : and thus both the 
chyle and the lymph are mixed with the blood. If there-

~~~e~)i~~~:~il~i~gt~;:~i:~l~dn~~e o~;ratti~ ~~~!:1~b~t 
also the lymphatic vessels in the abdomen and lower ex· 
tremities, become distended with their natural fluids. 

The lac teals, the lymphatics, and the thoracic duct, all 
agree in having their coats thinner and more pellucid than 
those of the blood vessels. But although their coats are 
so thin, they are very strong: as we daily see on injecting: 
them with mercury, since they resist a column of that 
fluid whose weight would make it burst through blood 
vessels, the coats of which are many times thicker than 
those of the lymphatic system. 

The thinness of the coats prevents our dividing them 
from one another, and thereby ascertaining their number 
as we do those of the blood ve•sels. But as the blood 
vessels ha,'e a dense internal coat, to prevent transu<lation, 
we have reason to believe the lymphatics have the same. 
And as the blood vessels have a muscular coat, which as
sists in the circulation, so may lhe lymphatics. This is 
rendorecl probable from what Dr. Haller says of his haY· 
ing found them irritable in his experiments, and also from 
what is observed on seeing them in living animals distend
ed with their lymph, in which case they appear of a con
siderable size; but upon emptying them of their contents, 
they contract so much as not to be easily distinguished. 
This experiment, Mr. Hewson informs us, he frequently 
made in the trunk of the lacteals in a goose, and on the 
lymphatic ,·essels on its neck; both of which, when dis
tended with their natural fluids, are as large as a crow 
quill; but upon emptyiog them in the living animal, he 
has seen them contract so much, that it was with the 
greatest difficulty he could distinguish them from the 
fibres. 

The coats of lymphatic vessels have, in common with 
aJJ other parts of the body, arlerie!:S and ''eins for their: 
nourishment. This is rendered probable by their being 
susceptible of inflammation; for they are frequently found 
in the form of a cord, painful to the touch, and extending 
from au ulcer to the next lymphatic gland. These pain
ful swellings of lymphatic Yessels likewise show that their 
coats have sensibility, and therefore that they have nerves 
as well as arteries and veins. Besides, we can clearly 
trace in cl.ifferent parts of the body, blood vessels running 
along their surfaces. 

The lymphatic system in most animals, but particular· 
ly in man and quadrupeds, is full of ,·alves. The'< 
valves hne been painted by the celebrated Nuck, Ruysch, 
and others, and are much more frequent than in the coma 
mon veins; ancl thence 1hese lymphatics baYe some limes 
been distin~uished by the name of Yalvular lymphatic 
vessels. Those valves are genera11y two in number, nre 
of a semilunar shape, and one is sometimes much larg;el 
than the other. In some parts of the body, these Yalvc. 
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are so numerou!I, that there are three or four pair in an 
inch of ap3ce; but 'Jometimes there i.i no more than ooc 
pair, aou1etimes se' eral inches of a IJmphalic appear 
without a uh-e. They are Je-,s numerous in the thoracic 
duct rban in the branches of the system. Thence ii 
mi:?hf be suppo~ed, that in proportion as we go from the 
trunk lo the branches, we should find them 1 bicker set. 
Bur this io; ""t always true; for Mr. Hewson observed 
lhem more numerou• in the lymphatic ,·essels of the thigh 
lban on I hose of the leg. When the vessels are distend
ed with lymph, they appear larger on that side of the 
'Vahe11 next the heart, which sometimes gi\·es a lymphat· 
ic ,.e~~el an appearance of being made of a chain of vesi· 
cles; as such Ibey are repreRenled by tiOme aulhors; but 
it is an appearance that very seldom occurs io lhe human 
body. Jn quadrupeds, however, this appearance is very 
remarkable. Where>er a lymphatic vessel enters the 
thoracic ducf, we find either one or two \'alves which pre· 
Tent the return of the lymph. 

J,a•llJ, the lymphatic system in different parts of its 
course ha• the glands, called conglobate or lymphatic. 
These glands are so placed, that the vessels come in on 
one side, and pas" out on the other, in their way to the 
thorac_ic duct. ,-.11hey are commonly of an onl, though 
1ornetza1es of a round shape, and frequently somewhat 
flattened, and of nrious sizes; some being no larger than 
a rnillet seed, while others are almost an inch in diameter. 
'rhe,.r •ary i~ colour. in different parts of the body, and 
at different time~ of hfe. In young people they are gen
erally of a reddish or brown colour, but become paler with 
~ge. They ba,·e a shining external surface, which is ow~ 
ing to a smooth dense coat that CO\ ers them. Like other 
p.;lands, t~ey have ~r.teries, veins, and nerves, whirh enter 
mt~ their rompos1flon;_but with respect to lhe rest of 
their slruc.ture, analo1111sts are much divided in opinion. 
Soemmerrrng ha~ endea\ on red to prove that they are part· 
ly ce.llul~r and par.tly vascular. That these glands are 
wantmg rn some animals is now known. 
. The absorbent •.ystem, besides the glands, is dil'ided 
mlo three parr,, vi:. the larleal, the lymphatic >essels 
and the lacteal .•ac, a_nd the lymphatic duct. The lacl<als 
belong to the rnteslmal tube, the lymphatics to all the 
other_parts of the body, and the lacteal sac and thoracic 
duct JS lhe C?mmon trunk which receins both the lacfealiis 
and lymphatics. \Ve shall giH a particular description 
of the latter from the celebrated Monro, as being that part 
of the ab<orbenl system which is most important both to 
the l!Prteral reader and to the medical student. ' 

"The receptaculum chyli, or saccus lacteus, is a mcm~ 
branous, so_mewhat J?Yriform bag, two thirds of an inch 
long, one .th1rrl of aa mch over io its largest part when col· 
l~psed; Situated on the first vertebra of the loins of the 
11gbt ?f the. aorta, a.littl~ hig~er than the right emulgent 
~rt;rJ, behind the right rnferior muscle of the diaphragm; 
it 1s formed by the union of three tube~, one from under 
fhe aorta, the. second from the interstice of the aorta and 
~i'J":: the third from under the emulgents of the right 

"The Jac~eal sac beco~ing gradually smaller towarcl ifs 
t1pper parl, •.s con.tracted mto.a slender membranous pipe, 
of aho.ut a Jme d1ar;ieter, ll"h1ch is generally named the 
t~oracrc ~uct.. Th" passes betwixt the muscular appen
dices, or mferror muscles of the diaphragm, on the .-ight of 

and somewhat behind the aorlo. then being lodged in t• 
cellular timbstance, behind 1 bt: pieura, it mounts betw111 
the aorta aod the 'ena azygos, 88 fa1 as the fifth v~rtehl\ 
oftbe thorax, wh~1·c ii i! hid by the azygo!-1? as this f 

rises forward to JOln I he descending or superior cava; 
ter which the duel passes obliquely o\er lo the left · 
behind the resopbagus, aorla tlescendens, and the ~ 
cunature of the aorta, unlil it reaches the lefr carotid 
tery; behind which, on the left side of the re•oph1gas, 
runs to the interstice of the first and second nrtebre 
the thorax, where ii begins to separate f1om the 
sfrelching further tonal d lhe left internal jugular,. •• 
a circular turn, whose' on,·ex par I is uppermost. At 
top of this arch it split• into two for a li11e and a halt; 
superior branch recehh1g inlo if a larg~ IJmphatic' 
from the cel'vical glands. This lymphalic appe 
blowing air and i11jec1 iug liquors into ii, to ha\·e few ~ 
When rhe two bl'ancbes al'e again united, the duct 
ues its course toward the internal jugular \'ein, 
which it descends, and immediately al the left 1ide 
inserlion of lhis vein, enters the superior poslerior 
the left subclal hm ''ein, whose internal membrane 
catcd forms a semilunar 'ah•e, lhal is coo,· ex es.le 
and co>ers two thirds of the orifice of the duel; 
dialelJ helm,· this orifice, a cen ical 'ein from the 
Ii Rcaleni enters the subchn ian. 

"The coats of the sac ancl duct are thin trans 
men_1br::rnes, from the inside of "hich, in the ductJ 
seo~1lunar 'al~·es are produced most commonly Ut 
which are so s1l11a1ed, as to allow the pa!:lsai;e of liquor 
ward, but oppose its return in an opposite coune. 
number of these is generally ten or tweh'e. 

"This i~ the most simple and common course, sit 
~~~t!~ruclure, of the receptaculum chyli, and tho 

Of the heart, !?tngs, and arttrial system. 
p, evious .to ~esc .. ibing the arterial system of lhe \ 

~fa~b~ott'r:; :~I~~~~~~~:~~~:· to give a genera) acOlll 

By the thorax we commonly understand all that put 
the body which answers lo the extent of the sternum, 
and vertebrre o~tbe.back, b?lh outwardly and inw•rdlJI! 

The thorax is divided rnto tbe anterior part, 
commonly the breast; the posteri6r part called the 
an~' the. lateral parts called the right and left sides. t 

~he mterna] parts of the thorax are contained in 
ca.-~ly of the portion of the trunk, wl1ich is named 
canty of the breast. '!'bis ca.-ity is lined by a memb 
called pleura, which fol'ms lbe mediastinum and conl 
the heart and lungs, wit~ the vessels, &c. which go into 
out from them; through it likewise the resophagus p~ 
!~ t~~ shlomach, and part of the nen es are contained f 
1 w •c. go the contents of the abdomen. 
. ,~a~ity ?f lhe_thorti:r. The hard parts which form lk 
•;)~~of ~bbis cal'rly, are the twelve Yerlebrre of lbe bl 
a e '' s, and the sternum. The soft parts which c ... 
f.lete the sides, are, the membrane called pi'eura whiel 
mes the ca' i!y, and lbe musculi inlercostales' 1leril 

Costales, and draphragma, already described. ' 
k" All these ha!d and soft r•ts taken to~etber re reaenll 

md of cage, m some meao;ure of a conical firr P ft 
on th~ ~ore s~de, depre~liied on the bark aide, a~~ri~ a 

1
11111' 

ner dmded rnto lwo nooks, by the figure of the vertebd 



of the back, and terminated below a broad arched basis, 
inclined backward. 'rhe intercostal muscles fill up the 
inteatinee betwixt the ribs, and so complete the sides of 
the cavity. The basis is the diaphragm; and the plenra 
not only conn the whole inner surface of the cavity, but 
by forming the mediastinum, di\·ides it into two, one on 
the right, the other on the left. 

Pleura and mediastiml.m. 

The pleura is a membrane which adheres very closely 
to the inner surface of the ribs, sternum, and muscull in
tercostales, sub costales, and sterno costales, and to the 
convex side of the diaphragm. Jt is of a very firm tex
ture, and is supplied with blood vessels and nerves, in all 
which it resembles the perilooreum; and likewise in that it 
is made up of an inner true membranou:;; lamina, and a 
cellular substance on the outside. 

Each side of the thorax has its particular pleura entire
ly distinct from the other; and making, as it were, two 
great bladders, situated laterally with respect to each 
other in the great cavity of the breast; in such a mannel" 
as to form a double septum, or partition, running between 
the vertebrre and the sternum, their other sides adhering 
to the ribs and diaphragm. 

Thia particular duplicature of the 1wo pleurre is termed 
mediastinum: the two laminre of which it is made up are 
closely united together near the sternum and vertebrre; 
but in the middle, and toward the lower part of the fore 
side, they are separated by lhe pericardium and heart, as 
we shall see hereafter. A little more backward they are 
parted in a tubular form by the resopbagus, to which they 
serve as a covering; and in the most posterior parl a tri· 
angular space is left between the verteb1re and the two 
pleurre from above downward, which is filled chiefly by 
the aorta. 

Before the heart, from the pericardium to the sternum, 
the two laminre adhere very closely, and there the me· 
diastinum is transparent, excf'pl for a small space near the 
upper part, where the thymus gland i~ situated, so that in 
this place there is uaturaily no inlerstice, or particular 
cavity. The apparent separation is owing entirely to the 
comn1on method of raising the sternum, as was plainly 
demonstrated by Bartbolinus in bis treatise of the dia
phragm, published at Paris in 1676. 

TJ1e mediaslinum tloes not commonly terminate along 
the middle of the inside of the sternum, as the common 
opinion bas been. MuslO\v demonstraled, in the year 
1715, to the Royal Academy of Sciences, that from 
above downward, it inclines toward the left side; and that 
if before the thorax is opened, a sharp instrument be run 
through the middle of the sternum, there will be almost 
the breadth of a finger between !lie instrument and the 
mediasfinum, provided that the sternum remain in ifs oat· 
ural sitnalion, and the cartilages of the ribs be cut at the 
tlistance of an inch from it on each side. 

From all this, we see not only that the thorax is divid
ed into fwo ca,•ities, entirely separated from each other 
by a middle ~eptumJ wil hont any communication, but also 
that by the obli~uiry of this partition, the right cavity is 
greater than the left; but there a1·e exceptions to the 
above descriptions. Lientand says he bas met with sev
eral subjects in which the mediastinum descended along 
the middle of ~!~",. sternum; and others, where it waa in· 
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clined to the left side. Sabatier observes this is rare ; 
but he has likewise met with several examples, where aa 
instrument thrust through the middle of the sternum, got 
into the left cavity of the thorax. And he has sometimes 
seen the right lamina of the mediastinum fixed to the mid
dle of the sternum, while the left one was fixed opposite 
to the articulation, with the cartilages of the ribs; a space 
being left between the two, which was filled with cellular 
substance intermixed with fat. 

The pleura is connected to the membranous portion of 
the sternum, ribs, and muscles; to the diaphragm, peri
cardium, thymus gland, and vessels: and, in a word, to 
whatever lies near its convex side. 

The surface of the pleura turnecl to the ca>•ity of the 
breast, is continually moistened by a lymphatic serosity, 
which transudes through the pores of the membranous 
portion. This Jluid is said to be secreted by impercepti
ble glands ; but the existeuce of these glands has not 
been hitherto demonsll'ated. 

Use. The pleura serves in general for an inner integu
ment to the cavity of the thorax. The mediastinum cuts 
off all communication between the two cavities, and hin
ders one lung from pressing on the other when we lie on. 
one side. It likewise forms receptacles for the heart, per .. 
icardium, resophagus, &c. and it is continued O\'er the 
lungs in the manner which shall be explained hereafler. 

Before we leave the pleura it must be observeJ, that it 
adheres firmly to the ribs. This adhesion keeps the 
pleura stretched, and binders it from slipping, or· giving 
way. It likewise renders this membrane extremely sen~ 
sible of the least separation, caused by a coagulable 
lymph or accumulated blood; the nervous filaments being 
likewise in this case very much compressed in inspiration 
by the swelling of the intercostal muscles. 

Pericardium .. 

The heart, with all the parts belonging 1o it, is confained 
in a membranous capsuJa, called pericardium, which is, in 
some measure, of a conical figure) and somewhat bigger 
than the heart; but the difference must be less during life, 
when the heart is full of blood. It is not fixed to the 
basis of the heart, but round the large \'eins above the 
auricles, before they send off the ramifications, and round 
the large arteries before their division. 

The pericardium is made up of three laminm; the mid· 
die and chief of which is composed of very fine ten di nous 
filaments, which are be8l seen in old persons; they are 
closely interwoven, and cross each of her in different di .. 
rections. The internal lamina seems to be a continuation 
of the outer coat of the heart, auricles, and great vessels. 
The trunks of the aorta and plilmonary artery have one 
common coat, which contains them both, as in a sheath, 
and is lined on the inside by a cellular substance, chiefly 
in that space which lies between where the trunks are 
turned to each other and th e sides of the sheath. There 
is but a very small portion of tl1e \'eoa cava conlained in 
the pericardium. 

It is the middle lamina which chiefly form s the peri
cardium; and the figure of this bag is not simply conical, 
its apex or poinl being ,-ery round, and the basis having a. 
particular elongation, which surrounds the great vessels, 
as baa been already said, as amply a• the other por tiou 
surrounds the heart. 
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no;r.~el~=,~~~~~i~~1j:~~~~w.~0~::t0~1~:~ ~~i~;;~~~~~"r'; 
lo the fiat or Jower side of the heart; and it is a t'ery 
difficult matter to separate it from the diaphragm in dis· 
section, fbe tem1ioous fibres of the one substance inter· 
mixio"' "·ith those of the other. This adhering portion is 
in !!lo;e measure of a triangular shape, answering to that of 
the lower side of tbe heart; and the rest of the bag lies 
upon the t1iapbragm, without any adhesion. 

The e"<.ternal lamina, or common co,·ering, as it may be 
called more properly, is formed by the duplicalure o~ the 
mediastinnm. It adheres lo the proper bag of the pericar
dium by the inten·ention of the cellular substance in that 
duplicaturc, but Jea\'es it where the pericardium. adh~r~s 
lo the diaphragm; on the upper surface of which it IS 

epread, aa being a continuation of the pleura. 
The internal lamina is perforated by an infinite number 

of l"ery small Ii oles through which a serous fluid continually 
transudes, in the samt! manner as in the periton:rum, there 
being no ~lands for this purpose, as some have supposed. 
This fluid being generally collected afler dealh, makes 
what is called aqua pericardii, which is found in consider
able quantities in opening dead bodies lrhile they remain 
fresh. Somctime3 it is of a reddish colour, which may 
be owing to a fransudation of blood through the fine mem
brane of the auricle•. 

OftlieHeart. 

Situation in general, and conformal ion. The heart is a 
lnuscular body siluated in the cavity of the thorax on the 
anterior part of the diaphragm bet we.en the two laminre of 
the media,tinum. It is in some measure of a conical 
figure flatted on the sides, rnuncl at the top, and oval at the 
basi~. Accordingly we consider in the heart, the basis; 
the apex; two edges, the one right and the other left; 
and two sides, one of which is generally Oat and inferior, 
the other more convex and superior. 

Be•ides the muscular body, wbich forms what we chief
ly call !he heart, its basis is accompanied by two appendi
ces called auriculre, and by large blood vessels; of which 
hereafter: and all these are included in the pericardium. 

The heart is hollow within, and divided by a septum 
which runs between lhe edges into two ca\•ities called ven
triculre, one of which is thick and solid, the other thin 
and soft. This latter is generally termed the right ventri
cle, the other the left ventricle; though in their natural Hit
uation, the right ~entricle is placed more anteriorly than 
the left, as we shall see hereafter. 

Each ventricle opens to the basis by two orifices; one 
of which answers to the auricles, the other to the moulh 
of a largo artery; and accordingly, one of them may he 
termed the auricular orifice, the other the arterial orifice. 
The right ventricle opens into the right auricle, and into 
the trunk of the pulmonary artery; the left into the left 
auricle, and into the great trunk of the aorta. At the 
ed!{es of these orifices are found several moveable pellicu
Je, called val-ves, of which some are turned inward toward 
the cal"ily of the ventricles called the tricuspid; others 
a~e tu.rned towar~ the .~reat vessels, called semilunar, or 
e1~mo1d. Tbe tricu•p1d >alves of the left ventricle are 
likewise termed mitral. 

Vtnlriclu. Th_e inner surface ~f.the ventricles is very 
uneven, many em1aeoces aad cavities being observable 

therein. The mo•t cooiiderable eminences are 1-
fle•hy productions, called columnre carnire, fleshy col 
To the extremities of these pillars are fastened HY. 

chordre teodime, tendiuoua cords, the othereods~fw 
are joined to the valvuhe tricuspides. There are h 
other small short tendinouaropes along both edge• or 
septum, between the ,·ent~icles_. These small ~o 
in an obliquely traosrerse s1tuat10o, and form a kind 
work at different distances. 

The cavities of the inner surface of the ventric 
small deep fossulre or lacunre placed ''ery near each 
with small prominent interstices between them. The 
est part of these lacunre are orifices of the •·ernal dae1t: 
be described hereafter. 

Structure of the ventricles. The fleshy or m 
fibres of which the heart is made up, are disposed 
very singular m·anner, especially those off he righl 
terior ventricle, being either bent into arches or fold 
angles. 

The fibres which are folded into angles are longer 
those which are only bent into arches. The mid 
these arches and the angles of the folds are turned 
the apex of the heart, and the extremities of the 
toward the basis. These fibres differ not only in I 
but in fheir directions, which are Hry oblique in aU, 
much more so in the long or folded fibres than in lbe 
ones which are simply bent. 

It is commonly said, that this obliquity represenll 
figure 8; but the comparison is very false, and can 
agree lo some bad drawings made by persons igno 
the laws of perspecti1•e. 

All these fibres, regard being had lo their different 
liquily and length, are disposed in such a manner u 
the longest form partly the most external strata o!ll1t 
vex side of the heart, and partly the most internal 
concave side, the middle of the arches and the angle• 
ing obliquely and successively lo form the ape:1. 

The fibres situated wilhin these long ones, grow~ 
ally shorter and straighter all the way to the basiaof 
heart, where they are very short and very little incu" 
By this disposition, the sides of the Yenlriclee are Yf11f 
thin near the apex of the heart, and very thick toward 
basis. 

Each ventricle is composed of its proper distinct 
but the left ventricle has many more than the right, 
substance being considerably thicler. Where the 
ve~tricles are joined, they form an impervious H 

which belongs equally to bolh. Opposite to this 1ep 
a groove is seen on the outside of the heart, one ru 
longilu.dinally on fhe upper, the other on the under 
face; rn these grooves the great branches of the coro 
arteries and veins are lodged. 

There is Ibis likewise peculiar to the left ventricle, 
t!ie fibres which form the innermost oeplum of its con 
side, form the outermost stratum of the whole con,·ex side 
the heart, which consequently is common to both ventric 
so that ~y carefully unra,·elling all the fibres of the h 
we find •I to be made up of two ba~s contained in a th~ 

The ant~rior or right ventricle is somewhat larger lhl9 
the posterior or left, as well observed by the ancient1, ... 
clearly demonstrated by 111. Heheliu•. 
~he left is a little lon~er than the right, and in 10f//I' 

subJects they end exteriorly in a kind of double apao 
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, But it appear• from experiment•, that the inequality be· 
tween the parts of the right and those of the left side of 
the heart, i• not so great during life as after death; for in 

, the hearts of a!'imals killed by cutting across !he ~essels of 
, the neck, and m those ofpe1·sons who have died m battle 

&om a wound in the vena cava, or pulmonary artery, the in .. 
equality is less than we commonly perceive. This was 

• first obsened by M. Vieussens, professor of anatomy at 
Altorf. 
. Sa.batier has ma<le several experiments on animals, the 

result of which is nearly the same with that mentioned 
above. 

All the fibres are not directed the same way, though 
they are all more or less oblique: for some end toward 
the right hand, others toward the left, some forward, some 
backward, and olhel'S in the intermediate places; so that 
in unra\elling them, we find that they cross each other 
gradually, sometimes according to the length of the heart, 
and sometimes according to its breadth. 

The tubes which cross each other transversely, are 
much more numerous than those which cross longitudinal~ 
ly: which ought to be laken notice of, thal we may recti
fy the false notions that have been entertained concerning 
the motioa of the heart; namely, that it is performed by 
a contortion or twisting like that of a screw, or that the 
heart is shortened in the time of contraction, and lengthen· 
ed in dilation. 

The fibres which compose the inner or conca-re surface 
of the ventricles do not all reach to the basis; some of 
them running inlo the cavity and there forming the fleshy 
columns to which the loose floating portion of the tricus• 
pidal vah'es is fastened by tendinous co1·ds. 

Besides these fleshy pillars the internal fibres form a 
great many eminences and depressions, which not only 
render the ianer surface of the ventricles uneven, but give 
it a great extent within a small compass. Some of these 
depressions are t11e orifices of the venal ducts, found in the 
substance of the ventricles, which have been already men
ti.med. The circumference of the great openings of the 
basis of the heart are tendinous, and may be looked upon 
as the common tendon of all the fleshy fibres, of which the 
Tentricles are composed. 

Valves. The valves at the orifices of the ventricles 
are of two kinds; one kind allows the blood to enter the 
heart, and binders it from going out the same way; the oth~ 
er kind allows the blood to go out of 1he heart, but hinders 
it from returning. The valves of the first kind terminate 
the auricles; ancl those of the second 1ie in the openings 
of the great arteries. '.rhe first are tel'med semiluaar or 
sigmoid valves; the others tricuspida) or mitral. 

The tricuspidal valve of the right ventricle is ofa circu
lar form, and is fixed to the opening of the auricle, while 
the other end is attached to the internal eurface of the ven
tricle. The cirrular membrane of the valve soon di
vides into many parts, three of which are more considera
ble than !he rest; and these have got the name of tricus
pid vah•es, thou!!;h they are now generally considered as 
forming one. That which is next the moulb of lhe puhno
nary artery is the lar~est, and is said by some to prevent 
the blood from gelling into the arlery, while the ventricle 
is filling. It has three triangular productions, ·very smoolh 
and polished, on that side wh;ch is fumed toward the auri
cle; and on tlie side next the cavity of the ventl'icle, they 
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have several membranous and tendinous expansions, and 
their edges are notched or indented. The vall"e of the 
auricular orilice of the left ventricle is of the same shape 
and structure, but it is only divided into two parts; and, 
from some small resemblance to a mitre, has been named 
mitralis. That which is next the mouth of the aorta is the 
largest. 

The semilunar valves are six in number, three belonging 
to each ventricle, situated at the mouths of the great arte· 
ries, and they may be properly enough named valvulre ar• 
teriales. Their concave sides are turned toward the cavity 
of the arteries, and their convex sides approach each other. 
In examining them with a microscope, we find fleshy fibres 
lying in the duplicature of the membranes of which they 
are composed. 

They are truly semilunar, or in form of a crescent on 
that side by which they adhere; but their loo.e edges are 
of a different figure, each of them representing two small 
crescents; the two extremities of which meet at the mid
dle of this edge, and there form a kind of small papilla, 
first described by Arantius, and afterward by Morgani, 
and therefore named from them. 

The great artery 1hat goes out from the left \'entricle is 
te1·med aorta. At the beginning of the aorta, and behind 
the sewilunar valves, three elevations are observed on the 
outside; these correspond to an equal number of pits on 
the inside, which from the discoYerer have been called si· 
nuses of Valsolva. Their use is not well known. 

The trunk of the artery which goes out from the right 
ventricle is called arteria pulmonaris. This trunk, as it 
is nalurally situated in the thorax, runs first of all directly 
upward for a small space, then divides laterally into two 
principal branches, one for each lung; that which goes to 
tlie right lung being lhe longest, for a reason that shall be 
girnn hereafter. 

Auricles. The auricles are muscular bags situated at 
the basis of the heart, and !heir capacities are in proporfion 
to those of their respective ventricles; one toward the right 
ventricle, 1he other toward the left, and joined logetl1er by 
an inner septum, and external communicating fibres, much 
in the same manner with the ventricles; one of IJ1em being 
named the right auricle, the other the left. They are ''ery 
uneven on the inside, but smoother on the oufsicle, and 
terminate in a narrow, flat, indented edge, represenling a 
cock's comb, or in some measure the ear of a dog; this 
properly gels the name of auricle, the lar~er and srnoolb 
part of the cavity being called sinus venosus; but as the 
two parts make one general cavity, the name of auricle is 
commonly applied to the wbole. They open inl<> the or
ifices of each veutl'icle, which I name auricular orifices; 
and they are tendinous at their openiegs, in the same 
manner as 1 he ventricles. 

The right auricle is larger than the left, and joins the 
right ventricle by a common tendinous opening, as has 
been already obsen·ed. ft has tn•o other openings united 
into one, and formed by two large \'Cins which meet and 
terminate there almost in a direct line, called vena ca,·a 
superior and inferior. Highmore has described an emi: 
nence in form of a Hll'e, placed between the moulhs of 
the two \'Cn3' cavre: this he supposed directs the blood 
from the nins info the auricle; afterward LO\rer describ
ed and delineated it; and other anatomists ha\·e called it 
tuberculum Loweri, till l\Iorgagni denied its existence in 



ibe hum3n 111bject. At the mouth of the inferior can, 
we find a membrane in form of a crescent, described by 
E1111tad1iu~, and named from him. Its convex edge is 
fised to the union of the ''ein and right auricle, while its 
ronca' e edge is turned upward over the mouth of the vein. 
lt ii mo)jt complete in the fetus; but it is found likewise 
jn a person of ad\·anced age, though it sometimes from use 
hu a reticular appearance. It is said to pre,·ent the 
blood in the auricle from returning into the cam; but it 
baa a ditfereut use in the fetus. 'lhe notched edge of this 
auricle terminates oblic1uely in a kind of obtuse point, 
which is a small particular production of the great bag, 
and is turned toward the middle of the basis of the heart. 

The wl.Jol~ inuer surface of the right auricle is uneven, 
by reason of a great number of prominent lines 'vhich run 
:tcross the sides of it, and communicate wilh each other 
by smaller lines which lie obliquely in the intestines be
tween the former. The lines of lhe first kin<l represent 
trunks, and the other small branches run in an opposile 
direclion to each other: these are called musculi pectina
ti. In the interstices between these lines the sides of the 
auricle are very thin and almost transparent, seeming to 
be formed merely by the external and internal coals of 
the auricle joined together, especially near the point. 

'I'he left auricle is in the human body a kind of muscu
lar bag or reservoir of a pretty considerable thickness, 
and unequally square, inlo which the four ains open call
ed Hme pulmonares, and which has a distinct appendix 
belonging to it like a third small auricle. 'rhis bag is very 
enn on both surfaces, and is therefore called sinus ve
nosus; but to Uislinguish it from the one on lhe 1ight side, 
it is called sinus venosus sinister. Howe,·er, the bag and 
appendix have bul one common cavity, and therefore may 
•lill be both comprehended under the common name of 
left auricle. In mea the small portion may likewise be 
named tbe appendix of the left auricle; but in other ani
mals the case is different. 

This small portion or appendix of th• left auricle is ofa 
diffe1·~nt str~cture from that of the bag or large portion. 
Exteriorly .1t resemble~ a small oblong bag bent different 
~a~n, and. m?ented qml.e rounJ. the edi;es. Interiorly it 
111 like the 111s1de of lhe r1e:ht auricle. 'rbe whole common 
cavity of the left auricle- is smaller in an adult ~ubject 
tba? that of the right; and the fleshy fibres or the left 
auricle cross each other obliquely in strata differently dis· 
posed. 

Coronary arteries and veins. Besides the great com
mon vessels, the heart has l'essels peculiar to itself call" 
ed the coronary arteries and veins, because they in some 
n;-easure. crown the ~asis of the heart. The coronary arfe. 
r1es, which are two m number, go out from the beginning 
oft.he aorta, and aflerward spread themselves round the 
basis of the heart, to the suhstance of which they send nu
merous ramifications. 

Vieu.sens believed that some of the branches or the 
cor?naryartery opened. into the cavities oft he ventricles and 
auricles;. for by thr?wrng a ti~e injection into these arteries, 
he round II run o~t into all sides of the right »entricle and 
311:1~le. Thebesous of Allemaod being nearly of the same 
opm.mn, endea\'Ourf':d to pro\'e that there were veins which 
come~ part of the .h!ood from the coronary arteries immedi
ately 10to the can!Jes of the heart; and the•e have there-

fore got the name of veins of Thebesiu•, though he i1 llCt 
the first tliscoverer. 'Vinslow, HalleJ·, and s~v.era!oth 

~=:~~i:~ =~,~~e;·1~!~~'; ~~!b?su~~r~:~~ :!'i:;e~~Je~ct•S~n~ 
who J1as paid much attention to this subject, denies it 
togelher; and Sabatier coincides wilb him in ol'inion. 

r.rhere are seldom more than tn·o arteries, of which 
lies toward the right hand, the other toward the left oft 
anterior third part of the circumference of the aorta. 
right coronary artery runs in between the basi1 and r· 
auricle, all the way to the flat side of the heart, an 
goes half way round. The left artery has a like CQ 
between the basis and left auricle, and befort it tur111 
the basis, it sends otfa capital branch which runs in 
tween the two ventricles. Another principal branch 
off from the union of the two arteries on the fiat side 
heart, which running to the apex, there joins the o 
branch. 

The coronary veins are distributed exteriorly mu 
the same manner. rr11e largest opens into the po11 
inferior part of the right auricle, by an orifice which ia 
nished with a' alve first described by Eustachius. Be · 
the coronary l'Cios, the heart has other anterior v • 
which have been called by Vieussens, veme innomi 
Some of them go into the right auricle, others eod ia 
right ventricle; and there are other veins still 1m1I 
which arc found in the substance of the heart, and w 
terminate in the right sinuses and auricle. 

Parlicular situation of the heart. The heart lies 
Iran" ersely on the diaphragm, the greatest part of 
being in the left cal ity of the thorax, and the apex • 
turned toward the bony extremity of the sixth true db. 
b~sii; is low~rd .the right ca' Hy; and both auricles, e 
c1ally the right, rest on the diaphragm; but the silo• 
of the heart during life changes a little, eccording to If' 
state of r~spiration, .and to the posilion of the body. 

TLe 0~1g.m .or basis of 1be pulmonary arter.)' is, in 
n.atural iltualluo, the hi~hest part of the hearl on the fllllf 
side; and. the trunk of this artery lies in a perpendicullr 
plane, wh1c~ may be percei' ed tu pass between the 1tor
num and sp1~a dorsi_. r.rhe~efore some part of the ba1iuf~ 
the heart is on the right cavity of the thorax; aud thtrllf,/ 
all. the way to 1be apex, is in lbe left ca\ily; and it is~ 
this reason that the mediaslinum is turned toward I 
side. 

According 1o this true and natural situation of the h 
the parls ar~ commonly sni<l lo be on lhe righl side,« 
rnlbe~ anlertor, and I hose on the left side posterior; ... 
~bat so<le of the heart which is thought to be the fore side, 
;~ ~r,~·;~~~rtl~~d~~per side, and the back side conaequelll< 

The lower side is very fiat, lying wholly on the • 
phragm; but t.he upper side is a little convex through~ 
~::il~~fens~th, m the direction of the septum, between t ... 

Uses in general. The heart, and parts belon"ing toi~ 
are the principal instrumenls of the circulatiO'n of tM 
blo?d. The two ventricles ou~ht to be considered as t" 
syringes, so closely joined together as to make but one 
~~~:r; and furnished with suckers, placed in contrary(" 

. h~ns t~ each other, so that by clra\\·in~ one of them a, 
ft111d IS let ID, aod forced Out again by the other. 



Lu11gs. 
Situalion and general figure. The lungs are fwo large 

spongy bodies, of a reddish colour in children, grayish in 
adulr •ubjects, and bluish in old age; filling the whole cav· 
ity of the thorax, one being seated in the right side, the 
other in the lef1, parted by the mediastinum and heart; 
and of a figure answering to that of the cavily which con
tains lbem; I hat is, convex next the ribs, concave next 
the diaphragm, and irregularly flatted and depressed next 
the mediastinum and heart. 

Di\ision and 6gure in particular. They are distin
gui•hed into the right and left lung; and each of these 
into two or three portions, called lobes, of which the right 
lung hao commonly three, or two and a half, and the left 
lung hrn. The right lung is generally larger than the left, 
answerably to the ca• ity of the breast, and to the obliqui
ty of lhe meJiaslinum. 

In the lower edge of the left lung there is an indented 
notch or sinus, oppo-:Jite to lhe apex of the heart, which is 
1therefore never covered by that lung, even io the strong
est respiration; and consequently the apex of the heart 
aod pericardium may always strike against tLe ribs, the 
Junga not surrounding the heart in the manner commonly 
taught. 

Structure. The substance of the lungs is almo•I all 
spongy, heing made of an infinite number of membrauous 
cells, and of differenl sorts of vessels spread among the 
cells in innumerable ramificadons. 

Coats. 'rhis whole mass is covered by a membrane 
continued from each pleura, which is commonly said to be 
rlouhle; but what is looked upon as the inner membrane, 
is only an expansion and conlinuation of a cellular sub
stance, which •hall be spoken of after we ha\•e described 
the ''essels of the viscus. 

.J3ronchia. The vessels which compose part of the sub· 
stance of the lungs are of t bree 01· four kinds.; the principal 
of these are air \1essels and blood l'essels. The air Yes
sels make the chief part, and are termed bronchia. 

These bronchia are conical tubes, composed of an infi
nite number of cartilaginous fragmenls, like so many irreg
ular arches of circles, connected together by a ligamen1a
ry elastic ruembrane; and disposed in such a manner, 
that. the lower easily insinuate themselves within those 
above them. 

They are lined on the inside by a very fine membrane, 
which continually discharges a mucilaginous fluid; and in 
the substance of the membrane are a great number of small 
blood vessels, and on its convex side many longil udinal 
lines, which appear to be partly fleshy, and partly wade 
up of an elastic substance of another kind. 

The bronchia are dh·ided, in all directions, into an in
finite number of ramifications, which diminish gradually in 
size; and as they become capillary, change their cartilag
inous structure into that of a membrane. Besides t.hese 
very small extremities of this numerous sel'ies of ramifi
cations, we find that all the subordinate trunks, from the 
greatest to the smallest, send out from all sides a vast 
number of short capillary tubes of the same kind. 

Vesiculre hronchialcs. Each of these bronchial tubes is 
widened at the extremity, and thereby formed info a 
membranous cell, commonly called a vesicle. These cells 
or folliculi are closely connected together in bundles; 
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each small branch producing a bundle proportionable to its 
extent, an<l the number of its ramifications. 

Lobuli. These small vesicular or cellnlous bundles are 
termed lobules; and as the great branches are dh ided into 
small rami, so lhe great lobules are divided into several 
small ones. The cells or vesicles of each lobule J1a,·e a 
free communication wilh each other, but the se,·era1 lob
ules do not communicate so readily. 

Interlobular substance. The lobules appe3r to be dis
tinctly parted by another cellular substance, which sur
rounds each of them in proportion to 1hei1· extent, and fill s 
up the interstices between them. This substance forms 
likewise a kind of irregular membranous ceHti:, which are 
thinner, looser, and broader, than the bronchial vesicles. 

This substance is dispersed through every part of the 
lungs, forms cellulous or spon_gy vaginre, which surround 
the ramifications of the bronchia and blood vessel!:l, and is 
afterward spread onr lhe outer surface of each lung, 
where it forms a kind of fine cellular coat, joined to the 
general covering of that viscus. 

When we blow in lo this interlobular substance, the air 
compresses and Battens the lobuli; and when we blow iato 
the bronchial vesicles they presenlly swell; and if we con
tinue lo blow with force, the air passes insensibly into the 
interlobular substance. We owe this observation to 1.\1 
Helvetius. 

Vascular texture. All the broncbial cells are surround
ed by a ~ery fine reticular texture of the small extremi
ties of arteries and veins, which communicate e''ery way 
wilh each other. The greatest part of Ibis admirable 
struclure is the discovery of lhe illustrious l\falphigi. 

Blood vessels. The blood vessels of 1he lungs are of 
tw~ kinds; one common, called the pulmonary artery anJ 
Hrns; the other proper, called the bronchial arteries and 
veinsa 

'!'he pulmonary artery goes out from the right ventricle 
of the hear!; and its trunk, having run dfrecfly upward as 
high as the curvature of the aorta, is divided into two lat
eral branches, one going to the right hand, called the 
right pulmonary artery; the other to the left, termed the 
left pulmonary artery. The right artery passes under the 
cunature of the aorta, and is consequently longer than the 
left. The.l'. both run lo the lungs'. and. are dispersed 
through their whole substance by ramifications nearly like 
those of the bronchia, and lying in the same direction. 

The pulmonary veins having been distributed through 
the lungs, in the same manr.er go out on each side by two 
great branches, which open laterally into the reservoir Ol" 

muscular bag oft he right auricle. 
The ramifications of 1hese two kinds of vessels in the 

lungs, are surrounded every where by the cellular sub
stance already mentioned, which likewise gh·es them a 
kind of , ·agina ~ and the rete mirah!le of l\Ialphigi, de
scr1bed above, " formed by the capillary extremities of 
these veSbels. It must be obserrnd, that the ramifications 
of the arteries are more numerous and larger thn.n those of 
the veins, which in all other ports of the body exceed the 
arteries both in number and size. 

Bronchial arteries and veins. Besides these capital 
blood vessels, there are others called the bronchial arte 
ries and veins, which are very small, but they follow the 
bronchia through all their ramifications. They comm n 
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uicatc wilh the pulmonory arteries and• nins in mony 
place1, likewise wilh the arteries and veins oJ the re!;opl~a
~11s, a1111 wilh h_ranchc-~ of the coronary artery anU 'crn. 
'l'hrse are 11utr1cnt vessels of the lungis. 

Li~amcnts. Under the root of each lung, that is, un
der th••t part formed by the subordinate trunk of the pul
monary artery, by the trunks of the pulmonary veins, and 
by the trunk of the bronchia, there is a prelly broad liga
ment, which ties the posterior edge of each lung to the 
lateral parts of the 'ertcbrre of the back from the root all 
the way to the diaphragm. 

Trachea arteria. 'l'he bronchia, already describec1, 
are branches or ramifications of a large canal, par Uy car· 
tilaginous, and partly membranous, called trachea, or as· 
pera arteria. it is situated anteriorly in the lower part of 
the neck, whence it runs down into the thorax between the 
two pleurre through the upper space left between the du
plicature of the mediastinum, behind the thymus. 

Having reached as low as the curvature of the aorta, it 
divides into lateral parts, one toward the right hand, the 
other toward lhe left, which enter the lungs, and are dis
tributed through them in the manner already said. These 
two branches are called broncbia; and that on the right 
side is shorter than that of the left, whereas the right pul
monary artery is the longest. 

'l.'he trachea is made up of segmenls of circles of carti
laginous hoops, disposed in such a manner as to form a 
canal, open on 1he back part of the cartilages, not going 
quile round: but this opening is filled by a soft glandular 
membrane, which completes the circumference of the ca
nal ; but this cannot be to give way to the resopbagus: 
for, instead of descending immediately upon the middle of 
that canal, the trachea inclines a little to the l'ight side; 
and the same struclul'e is formed ia the back parl of the 
bronchial vessels, which are at some distance from the reso
phagus. 

Each circle is about the twelfth part of an inch in 
breadth, and about a quarter of that space in thickne•s
Their exlremities are round; and fhey are situated hol'i-
2ontally above each other, small interstices being left be
tween them, and the lower edge of the superior segments 
being turned toward the upper edge of those next below 
them. 

'rhey are all connected by a very strong elastic mem
branous ligament fixed to their edges. 

The trachea is covered externally with a quantity of 
cellular substance, wbich unite• it to the neighbouring 
11arts, and it is lined on the inside by a particular membrane; 
'rhicb appears to be p•rtly fleshy or muscular, and partly 
ligamentary, perforated by an infinite number of small 
holes, more or less imperceptible, through which a mu
cilaginous fluid continually passes, to defend the inner sur· 
face of the trachea against the acrimony of the air which 
we breathe. 

Thi• fluid comes from small glandular boJies dispersed 
through the substance of the membrane, but especially 
from glands something larger than the former, which lie 
on the outer or posterior surface of that strong membrane 
b_v which the circumference of the canal is completed. 
The same structure is observable in the ramifications of 
the trachea, from the greatest to the smallest. 

All the ,.e,.els of which the lungs are chiefly composed, 
that i•, th• air '<'essels or bronchia, and the blood vessels 

or the pulmonary and bronchial arteries anJ. veim1, acco• 
pany each other through tLis ,jscus. 

They are dispo1:1ed commonly in such a. manner, even 
to the last ramificaPons, as that a subordinate trunk or 
branch of the brnnchia lies between the like trunks or 
branches of the pulmonary artery and Hin; the br?nthial 
vessels being immediately joined to the bronch1a. Ii 
some places these three kind• o~ ••cssels touch ~acb ot~ 
in such a manner as to have a triangular space 10 the nud! 
die. 

The bronchia are dilided into a nry great number 
ramifications; and the last rnmi are the pedicles or foot
stalks of the small lobuli. All the lobuli are angular, ob': 
long, broad, thin, &c. The footstalks send out other 
smaller membranous pedicles, which are very short, andiu; 
minate in the bronchial vesicles or cells, of which they are 
continuations. The subordinate trunks and rami detach a 
great number of these pedicles from their conHX surface. 

'When we blow into the lungs, the bronchial cello-· 
est their outer surface appear like small portions of rood 
vesicles; and from this appearance all the bronchial cell! 
have got the name of vesicles, though they are all anP., 
lar, except lhose which we have now mentioned. 

When we examine a lung without blowing it up, we fini 
that the cartilaginous segments of the bronchia lie oo near 
as to be engaged in each other; and in drawing out u7 
portion of the bronchia by two ends, these segments 111 
parted, and the whole canal is increased in length; bf 
it contracls again, by mearis of its elastic membrane, u 
soon as that force is taken off. 

·when we open lengthwise any portion of the pulmona
ry artery and vein in the same lung, we meet with a great 
number of tr<insverse rugre, which are destroyed w4en 
these nssels are elongated. This is an observation made 
by M. Hclntius. 

By virtue of this structure, all the ramifications, bolhof 
the bronchia and pulmonary arteries and veins, have con
stantly the same direction, whether the lung be inflated or 
collapsed: and they contract in length without being co .. 
torted or folded. In expiration these 'essels are elongat
eJ, and shortened in inspiration. 

'rhese three vessels lie in a sort of cellular ngia11 
which accompanies all their ramifications, and is a con
tinuation ?f their interlobular cell_s. The pelliculre which 
compose it are, however, there disposed in a more regular 
manner, am! more longitudinally than in other places, aud 
thereby appear to form a true vagina. 

When we blow through a pipe, introduced so far as to 
touch immediately a trunk of the blood \'essels or bro"' 
chia, the air runs through all the cells that lie nearest that 
1runk .or its b1·anches; but if we continue to blow, it insin
uates itself through the whole interlobular substance. 

Brnnchial glands. At the angle of the first ramification 
of the trachea arteria, we find on both the fore and the back 
sidea certain •oft, roundish, glandular bodies of a bluiah 
or blackish colour, but reddish in a child; in ;ize they va· 
ry from that of a field bean to that of a millet seed. 

~~~~~:/~:~~:ht~,7,:f~~t~~~essels of the lungs paso in 
The trachea has several coats, as has been already ob

served. The outermost or common covering surround• 
that part of the trachea which lies in the thorax · but out 
of the thorax this fir•t coat is derived from the a~neui;gtic 
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expansions of tl1e muscles of the neck ; and it is between 
this and the following covering that the gland•, already 
menlioned, are situated. 

The second is a proper coat, being a continualion oft he 
cellular covering of the lungs; the pelliculre of which, near 
the cartilaginous segments, serve I hem for an external per
icardium. The third membrane lies on the inside, ad
hering closely to the same cartileges, and supplying to 
these the place of an internal pericardium. . 

The fourth membrane is that which completes the cir
cumference of the cartilaginous circles of the trachea. It 
consists chiefly of two laminre or strata, partlJ: muscu_lar 
and partJy tendinous: the external or poste1:1or lamina 
being made up of longituuinal fibres; and the !nternal or 
anterior of transverse fibres. The membrane is perforat
ed by the small duels of the above mentioned gland•, 
which discharges a fluid when pressed; and be.mg exa~
ined through a microscope, they appear vascular or folh· 
culous, much like that of the stomach. 

The ligaments between the cartilaginous circles are very 
strong and elastic, aud each of them is confined to two car· 
tilages, wilbout communicating with ?"Y of the .rest: 
being fixed to the edges of these cartilages much m the 
oame manner as the intercoslal muscles are insel'ted in the 
ribs. 

As the bronchia penetrate into the substance of the 
lungs, they gradually lose their cartilages, till at last Ibey 
become pul'ely membranous; but the muscular Imes of M. 
Morgagni appear as much, and SO?Jetirnes ~ore t~ao ~e· 
fore. The two planes above me11l10ned conlmue l1kew1se 
to be ,·isible; and we observe very distinctly S-Oruet.imes, 
even without a microscope, a great many small holes rn the 
pellicles of tbe Jobuli, and bronchial vesicles or cells, 
11hich open from wilhin outward. 

Of the arteries in general. 

The arleries are long elastic and pulsating tubes, the 
diameters of which decrease according to the number of 
branches wliich they gi\'e off. 

The coals of the al'teries are three in number: an ext er· 
11al or cellular coat, a middle or muscular coat, and an in· 
ternal or smooth membranous coat. 

The use of the artel'ie8 is to convey blood from the heart 
through the lungs, throughout the system in general, or the 
heart ilself. 

The origin of the two great trunks from which they all 
arise has already beea explained, and of these two all the 
rest are branches. 

OF PARTJCULA R A.RTERIES. 

The aol"la. 
The large arteries, termed aorta, open with a \l'ide ori· 

fice from the superiOL' and posterior side of the left ventri4 

clc of lhc heart. Its roofs seem incorporated with the "ery 
!1111.Jstance of the heart; as ii i3 not only intimately united 
with irs inlernal surface, but some muscular strire of the 
ventricle are also mixed with the while· line, which is call
ed tendo artel'iosus, and which indicates the commence
ment of lhe artery. Some transverse fibres of the heart 
nre united to lhe external part of the aorta, and cover it 
for a line and a half. Having lert the heart, the aorta is 
immediately expanded; nor does it again recoYer its di-
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ameter till it sends off the subclavian artery of the righ l 
side. 

Jn its ascent, it is first inflected to the right, behind and 
beyond the pulmonary artery; it gradually inclines itself 
to the Jefl, till, having formed a tra11nerse arch, it is seen 
projecting behind the lungs at the left side of the verle
brre. Supported by these it descends in the same straight 
line with themselres: till hal'ing, at last, entered the ab
domen, it again begins to turn toward the right, and rests 
upon the middle of the vertebrre. 

By the arch of the aorta is meant its parabolic flexure, 
the right pillar of which first stretches to the right, and 
thea lo the left, while the left adrnnces almost in a straight 
line. 

In considering the whole ex lent of the arch, we observe 
that it springs from the ventricle at the inferior margin of 
the third rib, ascends by an oblique and winding course to 
the lower margin of the first; its exterior and right ex~ 
trernily corresponding lo the middle of the cartilages of 
the ribs; and its left extremity, being concealed by the 
left lobe of the lungs, proceeding onward, and in like man· 
ner corresponding to the vertebral extremity of the ribs. 

FIRST SUBDIVISION. 

Branches from the arch of the aorta. 
I. The two coronary arteries of the heart, viz. tlte 

right or inferior, and left or superior, which being sent off 
above the interior and posterior semilunar \•alves, form, in 
returning to the heart, an acute angle with the rising 
trunk. H. The innominata. III. The left common caro
tid. IV. The left subclal'ian. 

The three last arise at distinct branches from the great· 
est convexity of the arch. The first of them passes ob
liquely upward, and to the right over the trachea; and 
having advanced about two inches, divides at its riaht ex
tremity into the right common carotid, and the right sub· 
clavian. Tbe other two branch out from the aorta near 
the former, and are aJso similar to them. 

I. The right coronary is larger than the left. Covered 
with fat, it runs between the auricle and ventricle to the 
fiat ~urface and apex of the heart, inosculating freely with 

~~~ 1 ~e[:u~~~~nary, both by its branches, and the extremity 

II. The left coronary, after going out between the pul
monary artery and left auricle, divides into two branches. 

Hf. The right subcla.·ian. For the description of this 
and the left one, see below. 

IV. 'I'he common carotid has on each side a i;imilar dis· 
tribution of its branches, though the right be a little larg
er than the lefl, It lies on the anterior surface of the 
vertebrre, and is united by a cellular membrane to the in· 
tercostal nerve. the par vagum beneath. and the internal 
jugular vein above. It thus ascends one continued trunk 
parallel to lbe trachea, as high as the superior margin of 
the thyroid cartilage. It there divides into branches of 
equal size? the an!erior of which is called the external, and 
the posterior the rnlernal or cerebral. 

Distribution of the common carotid. 

I. The external or superficial carotid. This arlery 
has scarcely arisen, when it advances forward ant.I t]j. 
vides into eight branches rnrionsly distributed. ' 
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1. The superior thyroid, issuing near the origin or the 
trunk, and descending wiadingly to the superior margin of 
the thyroid gland. . . . 

2. The lingual or subhngual artery, wrndrng above the 
09 hyoides, fonvard, upward and inward, to the tongue. 
At its commencement, it eilher passes over, or is covered 
by, the hyo glossus; then is concealed by the genio glo•
sus. 

3. The internal maxillary, labial, angular, or facial. Con
cealed at ils origin by the stylo hyoideus, and the ten
don of lhe digastric. Ascen~s tortuously forward, t~ro~gh 
the depression of the sub-maxillary. gland, _and, wmdmg 
over the maxilla, follows the anter10r margin of t~e mas
seter; afterward branches out under the zygomahc ~us
clee, in serpentine windings, upon the face and the sides 
of the mouth and of the nose. 

4. The ascending pharyngeal of Haller arises from. the 
back part of the trunk, near the lingual, or from tl~e ~1fur
cation of ihe carotid. 'I'he auricular excepted, 1t ts the 
smallest of lhe branches. It ascends upon the long ante
rior rectus muscle to the foramen lacerum, through which 
it passes, to be lost In the dura mater. . 

5. Occipital artery passes transversely before the Jugu
lar vein, aboi•e the rectus lateralis, proceeding between 
the transverse process of the atJas and mastoid process to 
the back part of the neck, and ascends, in widely spread
ing branches, to the occiput. In its course it is covered 
by the digaslric, the trachelo masloiJ, the splenius, and 
the com plexus; and becomes subcutaneous as it approaches 
the occiput. 

6. The posterior amicular, or 1:1tylo mastoid, rises from 
the trunk in the parotid gland, above the cligastric muscle, 
and before the styloid process, then passes transversely to 
the ear. As it curves behind the ear, it also inclines to 
the posterior part of the squamous bone, inosculating wiU1 
the temporal and occipital arteries. 

7. The superficial temporal. This artery, concealed at 
first in the parotid gland, stretches abo>e the zygoma1ic 
arch, between the jaw and meatus auditorius,and is at last 
ex1ensively ramified over 1he side of lhe head. 

8. Internal maxillary. This artery, larger lhan 1he tem
poral, rises about the middle of the ram us of the inferior 
maxillary bone, before the ~xternal pterygoid ; and, bend
ing inward, forward, and downward, is concealed by the 
maxilla. It 1hen rises obliquely upward and forward to 
the spheno maxillary fissure. 

II. The internal carotid or cerebral artery. This ar
tery, in rising to its canal, is connected before to the par 
vagurn and inlercostal nerves; and behind to the rectus 
anticus muscle. Sometimes it forms above the vertebrre 
a larger or srualler projecling cnrnture. Jn this course 
no branches are, in general, given off. At last it enters the 
forarnen carotideum; and passing along this canal, under
goes many remarkable inflections. On its first entering 
the foramen, it proceeds upward, inward, and a little for
ward. II then rises from the canal forward and upwar<l at 
a l'ery obtuse angle. Ha~ing at last reached the poste
rior part of the sella Turcica, it bends in the cavernous si
nus, so as to run in an horizontal direction to the anterior 
c1iaoid process. It here rises perpendicularly, perforates 
the internal surface of the dura mater, and proceeds near 
the boltom of the brain backward to the cerebrum. 

Its most remarkable branches are, 
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1. The othalmic artery, rising in tl1e angle wl!ere the ~a~ 

rotid artery leaves the sph~noid boues near ils ~nler1or 
clinoid processes, and runuing with the nerve ~\· h1ch ac~ 
companies and rests upon it, through the opl1c. hole, to 
the orbit. Lying by the external side of the o~llc ner!e, 
it passes obliquely forward o'er it ; an cl re~c.hmg ~he. ID• 
ternal angle of the eye above its adductor, dmdes It lDlt 
two branches. . 

2. The communicating artery. This, along with the 
deep branch of the vertebral artery of the cerebrum, forms 
the circle of 1Villis. It proceeds slraighl backward and 
inward, near the infundi!Julum, where it reaches the arte.
t'Y already mentioned, and there seems an obi use angled 
quadrangle. 

3. The anterior cal'Olid artery, or arterial callosa. The 
internal carotid at lhat place where the anterior lobe of the 
brain is separated from 1he posterior, divi<les inlo two 
branches of nearly equal size; of which tht- antel'ior pro-

~~:~: i~1:~~ir~~~v ci:170a:~~:nb:~,!,i~~1: ~~~:~:c;;is~hhee~:~n~; 
the posterior lobes of the brain. 

4. The posterior carol id, or lhe artery of the fossa 1yl
viana, enters the fossa sylvii, and gives to each numeron 
superficial and deep sealed branches to both lobes of the 
brain. 

Distribution of the s"bclavian artery and its bra11c/ie1. 

The division of lhe right and left subclavian artery dif. 
fers onJy in this respect, that the right subcla' ian is much 
Jarger, passes obliquely OYer the trachea, and sends of 
the common carotid. Having left Ibis branch al the side 
of the trachea, it is now more properly the right su&. 
clavian; and, still conlinuing 1arger than the Jeff, proceed1 
nearly in a transverse direction. The left subcJavian, on 
the other hand, while it gradually ascends from the in· 
cJining part of the arch, passes ·on toils place of destina
tion with a more rapid and extensive curvature. 

These two a.rteries run in such a clirec1ion abmre theau
perior margin of lbe first rib, as lo be concealed for some 
time by the clavicle. They then proceed with 1he bra· 
chial plexus, across that space lying between the first and 
second scalene muscles; and being col"ered by the fiat· 
tened extremity of lbe clavicle and pec1oral muscle, bend 
to the axillre, where I hey take the name of axillary arte
ries. The branches of the subclavian arteries, and their 
ramuli, present so many varieties, that no descripfio11, ei· 
ther as to their number or their direction, can in every re
spect correspond with nature. In general, however, the 
four first branches arise before the artery sinks under the 
scalenus, while the rest <;i.re sent off beyond the margin of 
this muscle. These are, 

J. ?'he internal mammary, going off from Jhe lower and 
anler101· part ~f lbe trm1k al lhe highest part of the pleura, 
where ascendrn& gradua11y, and aga.in bending downward 
to the ~ter~um, 1t reaches the ~argin of the first rib, no· 
d~r which 1l passes; and. runmng between 1he pleura and 

~~~~~etl;earitn:~~n~~n~:;~~:r:,s a~~ ~t~i;i~l~r:~:~:i"a~5m~:: 
cl es, as far as the diayhragm. It then passes between the 
cliaphragm and the rJbs, and dh·iding into many twigs, it is 
Jost u?der. lhe rectos of the abdomen, from its orig:in to 

:~:,:~;~d0~~~a:~.bends toward lhe sternum, then gradually 
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2. The inferior thyroid or anterior CeJ'l'ical artery, ris- in the hollow of the axilla, between the subscapular and 
ing from the fore part of the trunk, near the mammary and serratus major; and protected externally by the pectoral 
vertebral arteries; and being covered by the sterno mas· muscles, it soon approaches forward to the arm and inle· 
toid, and bent a little upward and outward, immediately rior margin of the biceps. At last, proceeding from the 
divides into four principal branches; the trannerse sea- axilla to the inferior border of the tendon of the latissi
pular, the transverse cervical, the ascemling thyroid, and mus dorsi, it takes the name of the humeral artery. It 
the thyroid branch of the thyroid. sends off, 

3. The superior intercostal arlery rises more externally t. The tboraeics. 
than the vertebral, from the upper and posterior surface of 2. The inferior scapular, or infrascapular, or subscapular, 
the trunk, then ascends wilb it to the hollow, then it is rising in the inferior margin of the subscapular muscle, 
formed by the anterior scalenus, the surface of the first divided into conspicuous branches, which run in various 
rib, and bodies of the \·ertebrm. It is there suddenly re- di rec lions. 
fleeted, and proceeds to the roots of the first and second 3. The posterior circumflex artery, issuing between the 
i·ibs within the thorax. sul.iscapular and teres major; it sinks between them, winds 

4. The vertebral artery, larger than the former, rises ro1md the neck of the humerus, under the long extensor, 
from the superior side of the subclavian; and ascending a and afterward bends tran~versely under the deltoid, back~ 
little backward, covered by the ganglions of the intercos- ward and outward from the inner side of the arm. It some
tal and cellular membranes, reaches the perforations of times gives rise to the anterior circumflex, and the deep 
the transverse processes of the cer\'ical vertebrre ;- through branch of the humerus or humeral profunda. 
these it penetrates, and rising perpendicularly f1om the 4. The anterior circumflex artery, of smaller size, sent 
sixth or sometimes from the fifth or fourth opening, reaches out near the former, above the teres major, proceeds 
the aperture of the atlas, where it bends a little outward, round the humerus, under the biceps and coraco brachia! 
and having passed through, undergoes another more ex· to the outer part of the arm, where it either disappears un .. 
tensive tlexion backward and inward, by which it is car·· der the deltoid, or enters this muscle. 

::~: 1~::~~a~:8t~1{h~n f~r!~~~v~a~~t:;~n it~oouc:~~~~sl 0~~:~ Distribution of the brachial or humeral artery. 
ing having at last entered the cranium, it proceeds upward The axillary artery is first known by the name o( the 
and forward, and at the basilat• apophysis, under the me· humeral or brachial, where it proceeds from the axilla to 
du Ila oblongata, meets at an acute angle wilh the vertebral !he internal side of the arm.. Having left the cavity of 
artery of the opposite side, forming the basilar artery, to the axilla, and passed to the internal surface of the ten .. 
be c1istribut~d to the cerebrum and cerebellum. don of the teres major, it continues its course above 

The basilar a1·tery, being formed as above, occupies the the internal brachia} to the inaer side of the biceps, and 
depression in the middle of lhe tuber annular, and at ils an· gl'adually mus along the middle of the arm to the an~ 
1erior part dil'ides into four parallel branches, proceeding terior surface of its extremity; where at last, concealed 
from the trunk at right angles. Of these the posterior go unller the aponeurosis of the biceps, il divides near the 
to the cerebellum, and the two anterior, ramified on the bend of the fore arm into the ulnu and radial arteries. 
cerebrum, unite with communicating arteries of the caro· 1. The deep branch of the humerus, the large collateral, 
(id, and form 1 he great circle of Willis. or large humeral profunda, sometimes double, rising from 

5. The cleep or posterior cervical artery, irregular in the inner side of the trunk, at the inferior margin of the 
its origin, size, and extent, and like lhe superficial cervical teres major; but sometimes sooner, from the inferior sea~ 
or ll'ansverse scapula of the lbyroid, spreads sometimes pular, or posterior circumflex. 
more and sometimes less exlensively wil.h its branches. It proceeds backward with a gentle curve; and, ac• 
We have sometimes observed it the smallest of all, and companying the extensor, runs to the caYity between the 
proceeding from !he superior intercostal, it generally is.. anconei muscles, where, in the passage of the spiral nerve, 
sues from the subclavian, beyond the margin of the scale- it divides into two branches, at the upper junction of the 
nus, though sometimes sooner under this muscle. It then external anconeus and internal brachia!. 
winds upward and backward between the deep muscles of 2. The large anastomatic, risiag sometimes double 
the back and the sixth "ertebne; and is at least so dis .. from the infernal side of the trunk, a few inches above 
persed among the muscles as to bestow ils ultimate the joint; but immediately dividing, it passes in a trans
branches on the complexus near the occiput. verse course upon the surface of the internal brachia! to 

6. The superficial cervical rises about half an inch or an the flexor condyles, where, perforating the intermuscuJai• 
i11ch from the 6rst scaJenus at the upper and anterior side ligament, it rnns upward to the cavity, between the con· 
of the subclavian, where it begins to bend downward, and dyle and olecranon, covered by the tendon of the biceps 
immediately Lides itself among the brachia) nerves; and and the ulnar flexor of the carpus. 
!;preaclin~ out aflerward toward lhe superior costa scapula, The ulnar artery. The humeral artery sometimes 110• 
divides into many irregular branches. dergoes the division already mentioued at the middle of 

Distribution of the axillary at'fely. ~~~ :r~:,;u;j,f;be;;;~e~i~~:~ t;:.,b;:~~~;:7:;•bi:n~~/~r~; 
The subclavian artery, as if bends from its first situa.- arm. Scarcely has it arisen, when it sinks deep into the 

tion between the breast and scapula, to the humerus, as- cavity that is occupied by the tendon of the biceps, the 
sumcs the name of axill:iry. Passing out under the arch nern, blood ,·essels, and fat. It then bends near the in
of the cJa,·icle, it is surrounded by the nen•es of the bra- tcrstice of tbe bones, under the prooator teres, radial flex
•·hial pie'""• the Yeins, glands, and a quantity of fat; lies or, palmaris longus, and sublimis, to the lunar >i de of the 

19"" 
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fore arm, proceeding gradually with many deflections be· 
tween the a;ublimis, the profundi1'i, and ulnar Oexor, to the 
wrist. Passing o"·er the wrist, it forms the superficial arch 
of the hand, which gives beautiful arteries to the finp:ers, 
and 6nally inosculates at the palm with the radical. The 
chief branch is, 
. 1. The common interossea1,rising at the hie;her extrem
ity of the profundus, running on the interosseous ligament, 
between the Hexor pollicis and profundus, toward the 
pronator quadratu•. 

The radial artery, the smalle>t of the two branches 
which proceed from the division of the humeral. It runs 
down in a straight line upon the surface of the pronator, 
and gradually inclines toward the radius, bet ween the long 
supinatcr and radial tlexus, resting on the flexor of the 
thumb. At the lmver extremity of the radius, where it is 
easily felt between the styliform process and the trapezi
um, on the back of the hand, it bends under the abductor 
and extensor of the thumb, near the first radial extensor; 

:~:: t:t:r'.ra~~~~!:~ ~~~u~~;~c~;p:~m~~~!e;~sts:~}o~~ ~~: 
ger and thumb, bends, while there concealed, tc> the palm 
between the fibres of the adductor polJicis, and forms, in 
the hollow of the hand, under the Hexo,.,., and above the 
in!erosseous muscles, the deep volar arch, in which it ter~ 
mmates. 

SECOND SUBDIVISION". 

Branches from the descending aorta. 
It appears, from the general description of the aorta, 

that, after the formal ion of the arch, it bends gradually be· 
l1ind the lungs to the left side of the vertebral column· 
a.nd lyin~ close upon this column, penetrates, in a straight 
line, behind the pleura, through the cavity of the thorax, 
to the. mu.scular crura of the diaphragm, directing its 
course m the abdomen to the inferior lumbar vertebrre. 

Anntomists have therefore properly divided the de. 
scending aorta into the thoracic and ventraJ, whose limits 
are. define.d by the diaphragm, which allows, by the sepa· 
~aflon of 1ls crura, a convenient passage for the descenct
rng trunk. 

Distribution of the thoracic aorta. 
Through its whole descent, the thoracic aorta inclines 

i~ s1:eem~~~1r~d1::1~;h 1:e:;;r::~~55te:e 0:iii~r3r~0~r ~i:~~.r:r~: 
brre. The numerous branches which it sends on! though 
not J.argel are y~t worthy of notice. These are, the peri· 
cardiac, bronchial, resophageaJ, and aorta, or inferior inter· 
costal uteries. 

Distribution of the venCral aorta. 

The ,·entral or abdominal aorta, is the lowest port of 
the ~m~on trunk. It passes from the thorax, through 
the mferior mus~le of the diaphragm, to the right side of 
the oosopha.gu~, rn a straight direction, inclining rather to 
the left, and proceeds gradually through the abdomen 
upon the surrace of the vertebral column to the fifth lum
bar vertebra, and to !he thick ligament eonnecting the 
fourth and fifth. The mner or Ion~ crura of the diaphragm 
n~iou!ly interwoven behin~ the ~sophagus, separate an~ 
1enorly on the. aorla, allowing a pas5age through which it 
de.cend•, re~hng posteriorly on the nrtebral column. 

A !'II A 

This pa•sage is considerably larger than the trunk, .lOOlt 
cellular substances, connecting the pleura and. pentoae. 
um, being interposed. The aorta al this place us Heparat. 
ed from the vena can by the left lobe of t be li.-er, a pill 
of the diaphragm, and a large <1uantily of cellular ,q. 
stance; but in the space between the kidneys and tlie 
liver, these two Hssels approach so near, that the mup. 
of the artery i> partly covered by the vein !bat afterw.i 
sends some of ils b1anches anteriorly a.cross. 

The ventral aorta is divided al lb• 'erlebra menti ... 
above, into two branches of equal size, forming au acute 
angle as they run forward to the brim of the pelril, 
These anatomists hale called ilia communes, or comlDOI 
iliacs. The branches of the ventral aorta are best de1crjb. 
ed in the order in which they occur. 

I. The phrenic artery, right and left, very irregularil 
origin and division. Sometimes a single trunk ariaiag 
above the creliac, divides inlo the right and left pbreoic: 
s?melimes, again,. and indeed most frequently, the rip1 
rises from the crehac, and lhe left from the aorta; while 11 
other times, they have been observed rising together,~ 
from the creliac, or both from the aorta. Sometimes IM 
single. trunk or common phrenic, being larger than u1ml, 
conshtutes the fourth branch of the creliac; and tllll 
forms the superior coronary branch of the 110~ 
There are sometio~es three or four phrenic arleries, whid, 
as soon as the}_' arise, tend obliquely oul1Vard before IM 
crura of the diaphragm to the inferior margin of its teilJi. 
nous alre; and~ w!1ile they _here wind tortuously under• 
fleshy fibres, d1str1bute rnrious twigs, upward, outwar .. il
\Vard, and downward. Bending al last lo the externalmarp 
of the tendon, and pa'5ing !>el ween the muscular layen, 
th.ey run forward, and inosculate, upon the coslal muacltJ, 
w1ththe thoracic vessels and the artery oft he opposite aide. 
At the bend of the ar.tery, h~wev~r, they send a Jorge 
branch lo the posterior and mfenor portion of the djo. 
pbragm, as it rises from the ribs. 
. ~J. The creliac artery, short, but of large diameter, 

rising between the aorta of the diaphragm above IM 
eleventh dorsal vertebra, from the anterior' part of ti.I 
aorta, a~<l at the superior margin of the pancreas, betweu 
t?e papillary lobule, or lobule of Spigelius, and the loft 
~1de of the lesser arch of the stomach. It then Jesceadi 
I~ a torfuou3 ma~ner forw~rd, and to the right, and ra
ning about the third of an inch, ultimately separates iatl 
t?ree branches in such a manner, that the 1wo on I.bl 
~1ght see'? t_o ar!.se.from the common base; while the left 
is mere distinct at Jfs origin. These arc 
.· 1. The superior coro~ary, or gl'eat left gastric, or supe
![or or left gastro bepallc, smaller than the other brancbt1i 
I refiected ~nl.r to the stomach ; bnt almost equal in ... 
to the splen!c, 1f, as somelimes happens, it sends a braotl 
also f? the h\'er. It appears somelioies to issue from tbl 
splenic, ascends lo !he left, and forwai·d to the cardia aai 
lesser aych of the slomar.h; then bending downward aai 
t~ th.e right, reach~• the margin of the storuaoh, where it 
~~:';~~u/:~o~~t~i~s~=~I{ t~: ~;::!~~~s branches, forming' 

2 · The hepati~. Thi~ artPry, .rhich in adults is small· 
e; tha~ the splemc, ~ut in children larger, rises from tlle 

~~~h!:~~~i~~ t~=s~~:~~~; o;he~s soru~times happens, fro• 

outer point of the lobuie of Spi~~l~~~ i~1~::~~c~!f:d t~ 
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lhe pancreas; _then pr~ceediag forward, upward, and to 
the righl, belund the roghl extremity of the slomach aad 
duodenum, it observes the same obHquity as the lesser 
arch; nod after running an inch or an inch and a half, di
vide• below the neck of the gall bladder into the right 
transverse and left ascending hepatics; entering at last, 
with the other hepatic vessels, the transverse fissure or 
Cossa of tlte lirer. Enclosed in the capsule of Glisson, it 
occupies a middle space between the biliary duels aad lhe 
\·ena porta. 

3. 'The splenic. While !hi• artery runs along the up
per surface of the pancreas, and passes trnDS\'ers~ly to 
the depression of the spleen, it exhibits large and rnpeat
etl flexions upward and downwar<l,.bcnding in a circular or 
spiral form. Approaching the s.ubstance of the spleen, it 
diddes into many branches, whLch are equally tortuous; 
an<l. of those that ~ink into the spleen, some smaller ones 
return through the substance of the diaphragm or stomach. 

HI. '.fhe superior meseoleric, lhe largest of the abdow
inal or ventral branches, rising between the cru1a of the 
diaphragm, three Ol' four lines below the creliac, from the 
anterior pa.rt of the aorta, and under the lower edge of the 
pancreas, proceeds between the gland and the inferior 
transverse flexion of tbe duodenum. Passing over this 
pot·lion of lhe intestine, it bend.s to the right under the 
mesocolon, where, recei\•ed near the ,·ertebra into the 
foJJ13 of the mesentery, it first inclines to the left and then 
to the right, where the whole artery, ad\·ancing to the 
rig:ltt ilium, assumes the form of the Roman S, with the 
concave side of its large curvature looking to the right. 
Aflcr giving off smaller branches, the trnnk sends from 
its right side only two branches to the large intestines; 
but from the left it gives a greater number of branches to 
the smaller iatestine:s. 

'These, from twelve to twenty, rise close to one another 
from the left convex siJe of the superior meseateric, distrib
uting ramuli 1o the ileum and jejll~um. Of these _the 
:rnperior are 1Sbort and slender, the middle long and thick, 
the inferior shortest, and fhe last branch of all, as observed 
above, inosculates with the ileo colic. Running near and 
parallel to each other, they first proceed transversely; 
then, rising between the layers of the mesentery, divide into 
smaller branches, which so diverge, that in whatever direc
tion they go, they are soon afler divided into two. These 
branches, as they meet, form various arc!ies, from whose 
convex margin new parallel branches arise, which again 
soon didding, inosculate with the adjacent branches, form-

~negx~t;a~~e~h~~~ :~~eesn~~:;~u~r:~:~~~ a!:~mfo~1:in~on~ 
third series of arches, and where the branches are longesl, 
even the fourth or fiflh series, till the last branches near 
the intestines, dividing into anterior and posterior, encir
cle these ''iscera, and gradually penetratiag theh· coats, 
forrn most beautiful arborescent ramifications on the cellu
lar membrane. 'l'hese arches, by means of their twigs, 
not only form various inosculations among themselves, but 
also with the arborescent ramifications of the two sur
faces. 'l'he inner intestinal coat is so covered by these 
branches and the veins, as lo give it the appearance of be
ing wholly vascular. The trunks of these arborescents 
lie on 111• roots of the •ah•ula>. The arches are polyg0115; 
a11<l the first series larger than lhe rest. 'l'he lymphatic 
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gTands and coats of the vessels are surroun<led with nu· 
merous and various twigs as rnriouc;Jy described. 

IV. The inferior mesenteric or left colic. This artery 
rises between the venal and common iliacs, from the anle· 
rior and left side of the aorta, descends behind the p•ri
toneum to the left side of the truuk; and ha>ing reached 
that place where the aorta divides into two remarkable 
crura forming the iliacs, sends off a large branch ; and af
ter passing the iliac artery, sinks behind lhe rectum into 
the pelvis. As it here rises forward and to the right, it 
enters the duplicafure of the meso rectum, and accompa
nies the iatesline as far as its inlernal sphincter. 

V. Capsular or atrabiliary, right and le(I. These arc 
distinct small arteries, which, though never wanling, as 
!hey dislribule mauy branches to the capsular gland, yet, 
in almost every indh·idual, they present irregularities in 
number, size, or direction. They do not, like the nin, 
issue from one common trunk, but from various branche~, 
coming near toge I her nigh the seat of the gland. 

VI. The renal or emulgent artery, right and lefl. It is 
unnecessary to enumerate the ,·arielies which anatomists 
have observed as to the number, origin, and magnitude of 
this artery. It generally: rises single from the side of l he 
aorta bel ween the superio1· and inferior mesenteric arlcry, 
from which it descends tramn'ersely at less than a right 
angle. The left, which is rather shorter than the right, 
and more posterior in its origin, turns, near the ki<lney, 
o\.·er ils concomilant \'ein; while !he right, which is long
er, is covered by its concomitant vein. Approaching lhc 
renal depression, it divides inlo two or fom branclics, 
which, sinking separately before and behind tLe pehis of 
the kidney, are again dh·ided, and distribute their e.preacl
ing branche~ to lhe papillary. ones. These, as they en
circle the co1wex margi-n of lhe papillre, form arcl1es with 
the adjoini11g branches, and seem to separale !he cortical 
from the tubular substance. From the convex and con
cave margin of each arch rise innumerable small arteries, 
of which the former encircle the corlex, and wilh some of 
their branches, pass through its substance, and disappear 
on the fat; while the rest are chiefly dispersed and ex
hausted on the tubular part. Before entering the kidney, 
the renals give out. 

VII. 'The spermatic artery, right and left. This artery 
is very slender, but, considering the smallness of its di
ameter, is the longest that rises from 1be lateral part of 
the aorta. Jt generally has its origin between the renal 
and mesenteric~rteries, though - the right and left do not 
always i~sue from the same place;- I he left oflen risin" 
higher, and proceeding frequeolly from lhe renal or th~ 
inferior capsular. I have observed at times, two on each 
side. It descends f~om the aorla i;iomewbat tortuously, at 
a very acule angle, behind the peritoneum, :J.1ul pasees be
fore the Yena can on the right side. It is more tortuou~ 
in women than in men, in whom it passes through the ab
dominal ring. It joins its concomilant nin upon the sur
face of .the_ ~soas muscle •. Recei.-e<l by the spermalic 
cortl, 1t ts d1\1 1ded, at some inches before reichin" the le~
tes, into fh'e branches: two of which go to the heatl and 
upper exlreruity of the epi<lidymis; ll"bile the rest run
ning clown ft> 1 he testicle itself, penetralc the tunica albu
gin~a, and send _off _new ~ra~r.lies in every new tlircclion; 
which, proceedrng 10 a w1n<ling rourse, nnd reduced to !hr. 
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111fer1or mar~iu of the testes, are pattly exhausted on ifs 
anh l:tnce, and partly on the convolutions of the seminif
eroo~ 1lnctJ1. 

vur. 'rJ1e lumbar arteries, right and left, fhe in num· 
bcr; i11~uing: frcm the lateral and posterior part of the 
aorla, at nearly a right angle. The first runs transverae· 
ly under the first vertebra of the loins; the fiflh, between 
the last vertebra and os s:icrum; and the rest between 
ibc 'crtebral inteslines; while all of them, afler being re
ficcfcd round the spine, sink into the intervening spaces of 
the vertcbrre. The right are longer than the left. The 
isuperior pl'oceed in a strai~ht line, while the inferior in· 
cline a little downward. Two sometimes arise from n sin· 
~le truuk, and all except the first are covered by lhe 
1><oas muscle. 

THIRD SUDDtVIStO'N. 

Branches from the termination of the aorta. Distribu
tion of the common iliacs. 

'rhe common iliacs exbaust the whole of the aorta• 
The l·ight iliac crosseei the lower part of the vena cava, 
near the origin of the iliac vein. The left leans on the 
outside of its concomitant nin, but does not cover it. A 
little below, each di\•ides into two branches: the one, 
1iamed the inlcrnal iliac or hypogaslric, sinks into the cav
ity of lhe pelris; the olher, called the external iliac, 
passes lo the thigh, where it receives the name of the fe
moral. '.rhe sncro median, and, at times, some minute ar
teries, are iu general the only branches of the common 
macs. 

'rhe sacra median, similar in size to the lumbar, is an 
azygous arlery; and, rising from the bifurcation, or a lit
tle higher from the middle of ibe aorta, or from one oftLe 
lumbars, or somelimcs from oue of the common iliacs, 
runs down along: the middle of the anterior surface of the 
&acrnm, as for as the coccyx, where it forms wilh the sa
cra lalerals, an arch whose con'fexily is downward. 

]. The internal iliac or bypogaslric, fhe times larger 
in the fetus than the external; but, aner a year, only 
equal in size; for while the umbilical exhau~ts almost the 
"·hole blood of the trunk, it seems continued inlo this ar
tery, forming an arch con,·ex downward, from who!;e cir
cumfer~nce the other small arleries of the peh ia are sent 
off. \\hen passing the brim of the pelvis, behind the per
jfoneum, it lies, with a more obtuse angle, in the middle, 
between the ileum an<l sacrum; thence bending gradually 
downward, bel 'veen the peh is and its ·viscera. \\'hen 
the umbilical artery decays, the trunk distributes its nu~ 
merous branche~ in di1·ections so various, that none of 
them seem to follow ils -Course. As the common pudic 
and ischiadic, however, run most directly downward, they 
ha,·e generally been considered by anatomists as its con
tinuation. Its branches, though constant in their <lestina· 
tion, are irregular io their origin; some being distributed 
to the pcl\"ic viscera, while others run to the external and 
adjoiain~ parls. 

]. The sacro lateral arteries, irregular in origin and 
number. Sometimes only one, sometimes more, e\.~en to 
6\'"e, come off from the trunk, from the posterior iliac, or 
the ileo lumbar. If only one be present, it goes down, 
near the foramina of the :iacrum as far as the coccyx, and 
there forms the arch already mentioned. If more, the su-
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perior inosculate among themselve•; while the inferior 

te~~iT:1~5 !~lt:r:l~rc~~t:~~i:~·ing sometimes fr~m the epi. 
gastric branch of the external iliac, and runmng toward 
the pehis; more frequenlly, issuing from. th~ tru~koft .. 
hypogastric., the posterior iliac, the ischiad1c or tleo Ju• 
bar. It runs downward and forward, connected to t .. 
bones of the pel.-is by cellular membrane, following t• 
superior edge of the obturalor intern us: ~nd r.••'"'s 
through lhe sinuous depres~1on of tbc thyro1~ hoe, 1'1111 
to the thigh with its concomitant nerve and vein. 

3. The posterior iliac, or gluleal, _the larg~st of all tbe 
arteries, issning from the hypogastnc. It mea from Ille 
back pa1·t of the trunk, soon afler the sacro lateralis ud 
obturalor; passes, deeply upward and backward, to tbe 

:~~~~': o~fg~~s0!r'\'~n.~~~~cl1icm~:~!~. \:111e~~~~et~:~c 
vi•; then winding externally around the pyriformis, it dio. 
tributes its branches among the gluteal musclea. Witliia 
the pelvis, it sometimes gi\Cs dse to the ileo lumbar, obi• 
rator, sacro lateralis, ischiadic, and common pudic. 

4. The ischiadic, smaller than the former artery, bet 
observing the same course ""ilh the hypogastric, 11 
passes from the pelvi•, belween the lower edge of thep1' 
riformis and the levator aoi, and descends under the grtlJ 
gluteus, parallel with the larger iochiadic ligament. We 
have observed the trunk clivide into two, aending oft'• 
middle hremorrhoidal and pudic. 

5. The common pudic, the pudic, circumOcx, intentf. 
middle, or extemal pndic; rising often from a c~ 
trunk wilh the ischiadic, but easily distinguished b1it,i 
smaller size, by its bending more forward and inward while 
iu the pehis, by its passing oul between tbe pyrifoniii 
and lhe poslerior parl of lhr. levator ani, and by ila gral· 
e1· dislance from that exlremily of the pyriformia wbiQ 
is attached to the sacrnm. 

Ila' ing passed from the cavily of the pelvis, it ia
ceale<l by the great sacrosciatic ligament, under wbickit 
runs to the spine of the iscbium, and enters the space be
tween the leiJ:"er and greater sacro sciatic ligaments. U.. 
in.~ pas1"1ed the spine, it next runs to the internal aurflCt 
of the lubernsily of the ischium, where, being attached II 
the bone by lhe aponeurosi• of lhe obturator inlernDl,k 
follows the cuned margin of the ischium, and bend11if. 
ward lo the ram us. The artery is here exhausled by In 
branches sent off near the transverse muscle of the peri
neum. 

II. The external iliac, the olber branch of the commoJ 
iliac, after it has di\·ided into two branches, near, ora 
lillle below, the junclion of lhe sacrum and ileum. II ob
serves the same oblique direction oul ward as lhe commol 
iliac. Having passed obliquely o,·er the inner edgeef 
the psoas, and runni?e; behind the peritoneum, upon tltil 
muscle a.n<l the tendmous por~ion ?f lhe iliacus, it pauel 
lo _lhe th1g~ u~der lhe Fallopian hgamenl, along with tM 
'·em covermg 1t before, and the crural nerve attached It 
its external side. Hning passed Ponpart's ligament, k 
becomes the commoa femoral, The branches of this fl' 
tery are, 

I. _The epigaslric, rising at an acute angle, from the il
ner side of. the .trunk, near l_he exlernal lateral margin' 
the abdommal r1ng, and the rnferior part of the Fallopiil 
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ligament. It first descends; then, being immediately re
flected, proceeds inward, behind the internal and posterior 
Eurface of the spermalic cord and epigastric vein. Now 
•i•ing a little higher, and resting upon the peritoneum as 
it Jines the abdominal muscles, it passes the outer and up
per commissure of the abdominal ring, an<l then proceeds 
inward under the inferior part of the transverse muscle, 
bending to the rectus, behind which it ascends to the um· 
bilicus. 

2. The circumflex iliac, abdominal, or small exfe_rnal 
iliac, generally smaller than the last, and sent off a little 
lower than the external side of the trunk; passes upward 
and outward, in a retrograde course, under the periton
eum; reaches tlie crest of the ileum; and bending,, par
allel to the arched ci1·curnferenceof this bone, proceeds be
tween the extremity of the iliacus internus and transver· 
salis, as also betwixt the lransversaJjs and obliquus internus, 
where it is finally expended among the abdomiaal muscles. 

Di.<tribution of the commonfemoml. 
The common femoral, a cont in nation of lhe external iii· 

ac, runs without the Fallopia11 ligament in the groin. The 
femoral vein under which it lies, conceals its internal mar
gin, while the whole is covered by a large quantity of cell
ular substance, fat, inguinal glands, and the fascia of the 
thigh. Atl\'ancing about two inches, it di"ides on the in· 
ferior part of tke iliacus interaus, into two arteries of near· 
Iy equal size. Of these, the continuation of the trunk is 
called the superficial femoral; and that which rises from 
the back pa_rt of !he trunk, the deep femoral or femoral 
profunda. From I he common trunk generally ari:;e, 

J, The deep femoral coucealed at its origin by the 
super6cial femoral,, the glands, and a quantity of fat, lies 
in the deep triangular cavity, between the iliacus, pectine
us, and adductors; and bending convexly outward, O\ er 
the united iliacus and psoas, runs backward and down
ward, to the higher extremity of the vastus internus. Hav-

;;gf~~~~~~~ 1:ne1lb;:~~~~;f~!1t:,~~:i1{heit1:~~i~~J":bo~;e:~: 
ductors, and the vaslns intern us, runs, downward and back
ward, near to the middle of the femur. At last, enter
ing the space between the long and short adcluctors, or 
perforating this last muscle, it reaches the adductor mag· 
nus, and passes through it with various branches, running 
among the posterior muscles of the thigh. The first di
rection and size of the lrunk nry considerably, according 
as it issues, sooner or later, from the common femoral, and 
according to the number and size of the branches which it 
sends off. Of these some are of liltle consequence; but 
there are some which merit attention. 

1. The external circumflex, a conspicuous branch, and 
often the first when it arises from this artery; though it 
sometimes issues frorn the superficial femoral. lt bends 
outward, between the mar.us inlernas, ~he rectus and sar
torius, and between the tenso1• facire and the anterior sur· 
face of the middle gluteus; then passing transversely un
der the tendinous bead of the vast us externus, disappears 
at last nenr the root of the large trochanter. 

2. The internal circumflex rises near the origin of lhe 
external, from !he infernal and poslerior part of the 1runk; 
posses to the mi<ldle of the pectineus through the adipose 
substance, be I ween this muscle and the tendon of I he psoas, 
and runs deeply backward above the trnchan!er minor. 

.II NA 

Concealed here by muscles and fat, it dilides into branch°' 
between the short and great adductor, or between the 
adclucfOl' and pectineus. Of these branches, the largest 
approaches the neck of the femur, acetabulum, and oh
turator extcrnus, and proceeding outward and backward 
to the iosterstice between the quaclratus and adductor mag· 
nus, divides into two branches; and is partly expended 
on the muscles attached to the femur, and partly through 
the interstice to the flexus of the thigh. 

3. '!'he perforants. 
II. The superior femoral artery, lying externally, and 

covered through its whole course by the broad facia, by 
the inguinal glands above, and on the middle part by the 
sartorius, as it runs obliquely across the femur. 1t then 
proceeds downward, inwar·d, and backward, passing grad
ually from the anterior to the inner surface of the thigh, 
and from that to the ham or poples. At first it is separat
ed from the deep femoral, by a quantity of fat, and by the 
glands; then lies upon the vast us internus, and, passi11g 
along in a declivi1y between the vastus inlernus and ad~ 
doctors, enters the oblique canal in the common tendon of 
the adductors. Having passed through this canal, it takes 
the name of pop1iteal artery, where iL runs from t1ie inner 
to the ba-ck part of the thigh. Before reaching the pos
terior part, it passes over two thirds of the femur; and 
though the thigh be here more slender than at the supe
rior part, it lies more deeply concealed among the mus· 
cl es. 

]. The large anastomatic branch, rising from the inner 
surface of the lruuk, at the superior margin of the tendi· 
nous canal; and, bending downward, spreads, wilh many 
serpentine ramifications, on the v.astus ioternus, into which 
it sinks. 

2. The several perforants. 
The popliteal artery; that pa1·t of the superficial fe

moral which runs along the ham. Its superior part is 
bounded by the posterior margin of the tendon of the 
triceps, and ifs inferior by the higher extremity of the SO· 

leus mu~cle, under which it cli\.'ided into the anterior and 
posterior tibial arterie~. Being covered externally by 
the aponeurosis which surrounds the joint, it runs ob
liquely outward and downward, through lhe adipose sub
stance, between the Bexor tendons, passing into the cavity 
between the condyles and the beads of the gastrocnemii. 
As it proceeds over the joint of the knee, it lies upon the 
capsules and afterward on the popliteal muscle. The nu· 
merous branches to which, in this course, it gives origin, 
are divided into articular and muscular. 

J. The anterior tibial artery, smaller than tlie po;tcri
or, rises anleriorly from the poplileal, at tl1e inferior mar
gin of the popliteal muscle, and, perforaling the intcrose· 
ous ligament, runs to the anterior port of the leg. ll cle· 
scends on the ligament, at first be tween the tibialis antic us 
and common extensor, then bef\feen thP anlir.us and ext en. 
sor longns of the great toe. In this courr;;e it lies nearer 
the fibula than the tibia; hut gradually separating from 
the ligament, it turns forward and inward the further it 
descends; and passi-ng over the lowet· extremily of the 
tibia and I he tarsus, aloof!; with the extensor teudons, un· 
der the crucial ligament, divi<le! between the first anti sec· 
o~d .metatarsal bunes inlo two branches; of which one, 
sinking between the bones to the planla or the foot, inos. 
culates wilh the branches of the posterior tibial, while tl1e 



other, pmin; ,Joui; the doriumol lhe foot, runs to the 
~real for. 

11. 'l'he posterior tibial, the olhcr branch of lhe pop
liteal_, pa!!•PI down under the soleus upon the poi:iterior 
1 urfan:: of the flcxor lougus and tibial is poslicus, to the 
lower cxlremity of the libia, and is afterward ioflecte<l 
to the •ole of the foot, behind the infernal ankle. While 
there cornrcd by tlu! laciniated ligament and fat, it meets 
the broail extremity of the abductor pollicis, and divides 
into two branches: one of which passing to the great toe, 
is the internal plantar; the external plantar runs to the 
:eo)c, between the flexor brevis and Iongus, and under 
1 hese, slill ueeper, to the fifth metatarsal bone. Here re
turni11g to the c;real toe, by an oblique and trn.nnerse 
flexiou under the tendons of the flexor longus, 1t forms 
the plantar a1·ch. Ils chief branch is, 

J. The common fibular or peroneaJ, \'ery irregular in 
~ize and in the distribution of its branches. It often equals 
jo dimension the anterior tibial; sometimes is entire· 
ly wanting, and at other times is rather smaller than the 
posterior tibial. Rising near the upper part of the tibialis 
posticus, it descends between the muscle and the flexor 
pollicis, by which a little lower it is covered; and at last 
it touches the intcrosseous ligament. Near the inferior 
part of the bones, it dh ides into the anterior and posterior 
fibular. 

'Vefos. 
Yeins are membranous canals, which eilber terminate 

in the vena ca.Ya superior, vena cua inferior, or vena 
portre. Like the arteries, they also con~dst of three tu
nics, but they have no pulsation, collapse when divided, 
possess a greater diameler than the arteries, ha' e more 
numerous branches, a more relicular arrangement, an<l 
run more superficially. Except the veins of the viscera 
and brain, these vessels also possess nlYes. 

The veins of the exle.-nal part of 1he beau and neck 
are the frontal, angular, temporal, auricular, lingual, Ol:· 

cipital, and muscular. All these lerminale in the exler· 
naljugular, which opens into the subcla,·ian, Tile nins 
or sinuses of the brain, vis. lhe ca,·ernous, circular, pe· 
tro!ial, occipilal, longilu<linal, superior, and inferior, lhe 
torcular heropbili, and the lateral, on the contrar), termi
nate iu the internal jugul;u, which also opens into 1he sub
cluiao. The ,·ertebral Yeins returning from the brain, 
terminate semilaterally. 

The chief ,·eins of the upper extremities are the axil· 
Jary in the axilla, the brachial in the arm, and the cephal· 
icon the outside, the median on the middle, and the ba· 
silic on the inside, of the fore arm. The cephalic and 
basilic ~eins being joined by the mediana cephalica and 
mediana basilica, pass up 1he arm. 

The Teins of the thorax are the inlernal thoracic veins, 
1hP- nua azygos, which returns the blood of the intercos
fal nins, and the two subcla,·ian, of which the left is long
er than the right, on account of the situation of the supe• 
rior can. toward the right side. 

'J"he nna por1a-, which is distributed through the liver, 
derives its blood from the mesenleric and splenic veins. 

Those of the loins and pc his exactly correspond lo the 
lumbar and peh-ic arteries. 

The nins of the lowerexlremities are the vena saphena 
major, which pa•scs up the inside of the leg and thigh, 
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and ferminafes in the groin; the ,·ena saphena. min<!, 
lfhich passes up the outside of the leg, ~nd tc~mmafet • 
the ham; thepoplitcal and thecrural "ems, which accom. 

pa~f ~1:1~;rh~o~~e~'fr~~~i~f.~r~;~/1e~ the leg and in the thip, 
each deep seated artery is accompanied by two corm. 
ponding veins, denominated Yenw sodales. 

Oftlittye. 
The principal and most essential part in each organ,;, 

the globe or hall of the eye ; the of hers are partly exter. 
nal and parlly infernal. The external parts ar~ the,.. 
percilia, or eyebrows, the palpebrre, or eyehda, tile 
caruncula lachrymalis, and lhe puncta lachrymalia; qJ 
the infernal parts arc !he muscles, fat, lachrymal gland, 
ner\'es, and blood vessels. 

The globe or bnll of the eye. 
Composilion. The globe of 1he eye being the moil e. 

senlial of all lhe soft parts belonging to the organ of aigil, 
and being likewise a part which we are obliged to mentiee 
as often as we speak of 1l1e other soft parts, must be int 
de•cribed. It is made np of se,·eral proper parts; -
of which being more or less solid, represent a kindtl 
shell formed by the union of several membranous atrah, 
called lhe coats of the globe of the eye; and the Pis 
parts being rnore or less fiuill, an<l contained in particUr 
membrHnous cap:..ula:·, or in the interstices between die 
coals, are term•d the humours of the globe of the en, 

~~',~.°0r~1:m 0!h:!'~/::~e ~~el11h~f ~~= g~~~e0; ~~;:: .~1 
dilional, being fixed only to a par I of the globe; and oo• 
arc capsular, which contain 1he humours. The cOllf, 
which form the globe of the eye, are, the aclerotic,lt 
which the convexity of the globe 1s owing; the col"lllf!t 
wbir:h forms the aulerior part of the globe ; the iri1, • 
circle, surrounding the pupil, choroides, an<l retina, ores
pan•ion of the optic nene. The additional is the
junctiva, which coYcrs the whole fore par! of the eye, ... 
lines !he eyelids. The capsular tuoicre are two, die 
,·itrere and crystallina. 

The globe of the eye thus formed, receives from ... 
hind a pre:iy large pedicle, which is the continuatiouf 
the optic nen-e. It is situated about the middle ofdit 
orbit, in the manner which we shall afterward see; ... 
ii is lied to it by the optic nerve, by six muscles, by tlie 
tunica conjunctiva, and by the palpeb1re. The backpul 
of 1he globe, tbe optic nerve, and muscles, are surround
ed by a soft, fatly subslaore, which fills the rest oftlie 
hollow of !he orbit. The humours are three in number: 
th_e aq~eous, vitreous, and crystaline. The first is COit 
1amed rn a space formell in the interstices of the anterilr 
portion of the coat~. The second or vitreous humour, ii 
contained in a particular membranous capsula, and &DI 
above three fourlhs of the shell or cnify of the globellf 
1he eye. It has been named 'itreous, from its sup~ 
res~mblance to m~lled glass; but is really more like tilt 
white of a !'ew laid egg. The crysfaline humour is• 
c~lled from its rese.mblance !o crystal, and is often n ...... 
simply the crystahne. It IS rather a gummy ma81 tlda 
an humour, of a le.nticular form, more com·ex on 1he bact 
than on the fore side, and contained in 8 fine membrtll 
called membrana or capsula cry•lallina. . 
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The external parts of the eye. 
The supercilia, or eyebrows, are the two ridges coYer

ed with hair, situated at the lower part of the forehead, 
between the top of the nose and temples. 

The palpebrre are a kind of veils or curtains placed 
transveri:iely above and below the anterior portion of tb"C 
globe of the eye. The superior is the largest and most 
moveable in man. 

The tarsi are thin cartilages forming the principal part 
of the edge of each palpebra; and they are broader at 
the middle than at the extremities. 'l'he broad ligaments 
of .the tarsi are membranous elongations formed by the 
union of the periosteum of the orbils, and pericranium 
along both edges of each orbit. The lachrymal gland, the 
use of which till of late years was not known, is yellowish, 
and of the number of those called conglomerate glands. 
From this gland seYeral small ducts go out, which run dmvn 
almost parallel to each other, through the substance of the 
tunica interna or conjunctiva of the superior palpebrre, 
and afterward pierce it inwardly near the superior edge 
of the torsus. 

The flat edge of each palpebra is adorned with a row 
of hairs, called cilia, or the eyelashes. Those beloog
ing to the superior palpebrre are bent upward, and long
er than those of the lower palpebrre, which are bent down
ward. 

Along the same border of the palpebrre, near the inter
nal membrane, or toward the eye, we see a row of small 
holes, which may be named foramina, or puncta ciliaria. 
They are the orifices of the same number of small oblong 
glands wh ich lie in the sulci, channels, or grooves, on the 
inner surface of the tarsus. Near the great and internal 
angle of the palpebrre lach1·ymales, and ductus, two •mall 
holes are very visible, commonly named pun eta lachryma
lia'. being U1e orifices of two small ducts called lachrymal, 
which uaite beyond the angle of the eye, and open a little 
below the upper end ofa parlicular reservoir, termed sac
culus lachrymalis. The caruncula lachrymalis is a small 
reddish, granulated, oblong body, situated precisely be
tween the internal angle of the palpebrre and globe of the 
eye. Tlle fold which has 1be name membrana semiluna
ris, appears most wheu the eye is turned toward the nose; 
ii is shaped like a crescent, the two points of which answer 
to the punc!a lachrymalia, and conduct the tears into the 
poncta. 

The vessels, nerves, and muscles of the eye, are each 
described in their place. 

Of the nose. 
The parls of 1<hich the nose is composed may be de· 

rived in two different ways, vis. from their sit nation, inlo 
external and internal parts; and from theiJ' structure, into 
hard and soft parts. 

The external parts are from the root of the nose, the 
arch, the back or spine of the nose, the sides of the nose or 
of lhe arch, the tip of the noS'e, the al~, the external nares 
and the part under the septum- ' 
~he intern.al parts ~re the internal nares, the septum 

narrnru, th~ c1rcumv~lutions, lhe chonchre superiores, or 
ossa Rp~ngiosa supe.r1ora, choncbre inferiores, the posteri
or openm~s of lhe mlernal nares, the sinus frontales si
"!''J ma~illares, sinus sphenoiclales, the duc tus palafini. 
I he 6rm or hard parts are mostly bony, and the rest car-

VOL. I. 20 

ANA 

lilaginous, vis. the os front is, os ethmoides, os sphenoides, 
ossa maxillaria, ossa nasi, ossa unguis, ossa palali, vomer, 
chonchre inferiores, and lhe cartilages. To these we 
may add the periosteum and perichondrium, as parls be
longing to the bones and cartilages. 

'I1he soft parts are the inleguments, muscles, sacculus 
tacbryrualis receiving the tears, membrana pituitaria lining 
all fhe ca,·ity of the no~e·, vessels, nerves, and bairs of the 
nares. The bony parts have been all explained in the 
description of the skeleton ; and therefore we need only 
in this place to set down the distribulion and disposilion 
thereof, for the formaffon of some of the principal parts. 
The septum is forme9 by the descending lamina of the 
os efhmoides, and by the vomer, and it is placed in the 
grool'e formed by the crist~ of the oe-sa maxillaria, and 
rising edges of the ossa palati. The fore part of the 
nose is formed by lhe ossa nasi ; and the sides by the su
perior apophyses of the ossa maxillaria. 

The internal nares, or the two cavilies of the nose, com 
prehend the whole space between the external nares and 
posterior'Openings, immediately aborn the arch of1he pal· 
ate, whence these cavities reach upward as far as the lam· 
ina cribrosa of the os ethmoides, where they ,communicate 
forward with the sinus frontales, and backward wilh the 
sinus sphenoidales. Laterally, these cavilies, are bound
ed on the inside by the septum narium ; and on the out· 
side, or that next the cheek, by the conch~, or ossa span 
giosa, between which they communicate with the sinus 
maxillares. 

Oftlie ear. 

The external ear. Two portions are distinguished in 
the external ear; one large and solid, called pinna, which 
is the superior, more cartilaginous, and by much lhe greater 
part; the other small and soft, called the lobe, wLich makes 
the lower part. We may likewise consider two sides in 
the outward ear, one turned obliquely forward, and irreg
ularly conca"e; the other turned·obliquely backward, and 
unequally convex. 

The fore side is divided into eminences and cavities. 
The eminences are four in ·number, called helix, anlihe
lix, tragus, and antitragus. The helix is the large folded 
border, or circumf.ereace of the great portion of the ear. 
The anlihelix is the. la.rge oblong eminence, or rising, sur· 
rounded by the hehx. The tragus is the small an!erior 
pro.tub~rance below the anterior extremity of the helix, 
which! man advanced age,irs covered wilh hairs. The an· 
tilragus is the posterior tubercle, below the inferior ext rem .. 
ity of the antibelix. 

The -cavities on the fore side are four in number ; the 
~ollow of the helix, the depression at the superior ext rem. 
·1ty of the anlihelix, called -fossa auricularis ; the conchre 
or ~rea.t double cavity, that lies under the rising termed 
anhhehx, the upper bottom of which is distinguished from 
the lower by a continuation of 1he helix, in form of a trans
verse crista; and lastly, the meat us of the external ear, 
situated at the lower part of the bottom of the concha. 
Th~ other parts of the external ear are Jigame:nts, IQUs

cles, integuments, sebaceous, and ceruminous glands, ' 'es· 
sets, and uerves. 
. The bony part of the organ of hearing may be divided 
mto four general parts. 1. 'l'he n.1eatus auditorius exler· 
nus. 2. The tympanum. 3. The tabyrinth. 4 . 'l'he mea-
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iu; au<litorius infernos. It may likewise be divided into 
immoveable or conlaioing parts, which take in all the 
four already mentioned; and moveable or contained parts, 
which are four little bones lodged in the tympanum, called 
incu~, malleus, stapes, and os orbiculare or lenticulare. 

'.l'he meat us externus is somewhat more ihao half an inch 
in length, running obliquely from behind forn·ard in a curv
ed direction. It terminates inwlrdly by an even circular 
edge, which is grooved quite round, for the attachment of 
the membrana tympani. 

The tympanum, or drum of !he ear, is a cavity some· 
what spherical, or rather hemispherical, tbe bottom of 
which is turned inward, and the mouth joined to the circu
lar groove already mentioned. The remarkable eminences 
are three in number; a large tnberosity, lying in the very 
bottom of the tympanum, a 1i1tle to.•ard the back part, 
and a small irregular pyramid, situated above the tuberos .. 
ity, and a little more backward, the apex of "hich is per
forated by a small hole. Io the third eminence is a cavity 
situated at the upper end, a little toward the anterior part 
of the bottom of tbe tympanum. Tbis cavity is part of a 
half canal, which, in a natural state, has one of the muscles 
of the malleus lodged in it. 

The principal cavities in the tympanum are, the open
ing of the mastoid cells, the opening of the Eustachian 
tube, the bony half canal, the fenestra oval is and rotunda ; 
and to these may be added the small hole in the pyramid. 

The labyrinth is divided into three parts; lhe anterior, 
middle, and posterior ; the middle portion is termed ves
tibulum, the anterior cochlea, and the posterior labyrinth 
in particular, which comprehends the three semicircular 
canals. 

The cochlea lies forward and inward, toward the ex
tremity of the pars petrosa ; the semicircular canals back
ward and outward, toward the basis of the process, and the 
"Jesfibulum between the other two. 

The meal us auditorius internua, is on the back side of the 

f:~;s ~;~~o:~,o~~l:~~:ss~l~~u:~e ~=~~~n1~~h:e::~~~ 1:m:~~ 
The ductus auris palatinus, or Eustachian tube, is a ca

nal or duct, which goes from the tympanum to the posterior 
openings of the nares, and toward tbe arch of the palate. 
~he membrana tympani. is a thin, transparent, flattish 

pell1cle, the edge of which 1s round, and strongly fixed in 
the orl:ticular grool'e which divides the bony meatus of the 
external ear from 1he tympanum, or barrel. The whole 
internal cavity of the labyrinth .is filled "'.ith a watery fluid, 
secreted from the vessels, which are dispersed upon the 
j>eriosteum. This fluid transmits to the nerves the vibra· 
tions it receives from the membrane situated between the 
tympanum and labyrintb. 

The superfluous part of this fluid is supposed to pass off 
lhrougb two small canals, called aqueducts of Cotunnius. 

The porlio molli• of the auditory nerve en<ls, by its 
trunk, at tbe great fossula of tbe internal auditory hole, 
whence the filaments pass through the cochlea, the vesti
bule, and the semicircular canals, upon membranous ca· 
•als, and bags disposed within them. 

Of lloe mouth, and organ of taste. 
The mouth may be distinguished into external and in

ternal ; and the parts of which it con~ists may likewise 
come under the eame two general beads. The bgny parts 
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are the ossa maxillaria ossa palati, maxilla inferior, ind 
the teeth ; to these w~ may add os byoides, and the up-
per vertebrre of the neck. . 

The external parts of the mouth are, the two lips, .oae 
upper the other under; the borders, or red part of the hpo, 
the corners, or comrni!1;sures of the lips ; the ~ossula of the 

~fr~~ !t{n t;h~h~a:~~n°~ ~~: ~~~:J :i~;d t::.~~~~ ::;.kba'! 
being the lateral parts of the mouth in general, and of Ibo 
lips in particular. 

The internal parls of the mouth are, the gums, palate, 
septum palati, uvula, awygdalre, the tongue, the meo1braae 
which lines the whole cavity, the sali1'al Juel and glaod1, 
and tbe bottom of the mouth. 

The palate is that arch or cavity of the mouth, surround. 
ed anteriorly by the alveolar edge and teeth of the upper 
jaw, and reaching thence to the great opening of the phi· 
rynx. The arch is partly solid and immoveable, and par~ 
ly soft and moveable. The solid portion is that which is 
bounded by the teeth, being formed by the two ossa maxi~ 
!aria, and two ossa palati. The soft portion lies behind t~e 
other, and runs backwsrd, like a veil fixed to the ed~e o( 
the ossa palati, being formed partly by the common me• 
brane of the whole arch, and partly by several muscalu 
fasciculi, &c. 

The velum palati, terminates below by a loose ftoatilg 
edge, representing an arch, situated lransversely abate 
the basis, or root, of the tongue. The highest portion, or 
top, of this arch, sustains a small, soft, and irregularly cot
ical glandular body, fixed by its basis lo the arch, and ilt 
apex banging down, without adhering to any thing, whic• 
is called uvula. On each side of the uvula there are t" 
muscular half arches, called columnre septi palati, whicb 
contain between them the glands called amygdalm. 

The tongue is divided into the basis and point, the np
per and under sides, and the lateral portions, or edg01. 
The ~asis is the. posterior and thickest part; the point lhc 
anterior and tbmnest part. The upper side is not quite 
flat, but a little convex, and divided into two lateral bal•es, 
by a shallow depressed line, called linea lingure mediaua. 
The edges are thinner than the other parts, and a little 
rounded, as well as the point. The lower side reacbet 
on~y from the middle of the length of the tongue to tile 
pomt. '.f'hree sorts of papillre may be distinguished io Ille 
~fifo:~~1de of the tongue, capitalre, scmi-lenticulares, aad 

Oftlie skin, and organ of touc/1. 
The common integuments are dil·ided into cuticula, rele 

mucosum, c.utis vera, an? c:orpus adiposum. 
. Th~ outside. of tbe skm 1s co>ered by a thin transparent 
ms.ensobl.e pell.'cle, closely joined to it, which is called 
ep1derm1s, cul1cula, or scarf skin. 
. Under the ~uticle, we meet with a substance 0 ( a gray· 
ish colour, wine~ ~as got the name of corpus cuticulare,or 
rete mucosum ; it 1s of a soft, mucilaginous and viscid DI:' 
tu re, and fills. up the int erst.ices of the fib~es running bt
twe!n the cuhs vera a!1d. cutt.cula. After raising the cat~ 
cle ma ne~ro, where 1t 1s thickest and most distinct, thil 
substance appea~s o~ a black colour, and is compoaed ol 
tw.o layer.s .. It IS th.'s that chiefly gh-es the <olour to th& 
skon, f?r 1t. IS black on the .African, and white browo or 
yellowish, m the European. ' ' 



ANA 

The cutis vera, or skin, properly so called, is a sub
stance of very large extent, made up of se"·eral kinds of 
fibres, closely connected together, and running in various 
directions, being composed of the extremities of numerous 
TesseJs and nerves. 

It is not easily torn, may be elongated in all directions, 
and afterward recovers itself, as we see in the persons, in 
women with child, and in swellings; and it is thicker and 
more compact in some places than in others. 

In different parts of the body, we meet wilh small glands, 
or follicles, of an oval form, and seated cbieOy under the skin 
in the corpus adiposum. These are called sebaceous and 
miliary. 

The last uoi.\'eroal integument of the human body is the 
membrana adiposa, or corpus adiposum. 

The nails are productions of the epidermis. 
The hairs belong as much 1o 1he integuments as the 

nails. Their roots, or bulbs, lie toward that side of the 
skin which is next the membrana adiposa. 

Of the brain. 
This maeis is divided into lhree particular portions; the 

cerebrum, or brain, properly so called, the cerebellum, and 
meclulla oblong;~ta. To these three parts, contained with
in the cranium, a fourth is added, which fills the great ca
nal of the spina dorsi, by the name of medulla spina1is, 
being a conlinuation of the medulla oblongata. 

The meninges, or membranes of the brain, are fwo in 
11umber; one of which is , .el'y strong, and lies contiguous 
to the cranium; the other is \ery 1hin, and immediately 
touches the brain. The first is named dura mater, the sec
ond pia mater. The last is again dh·ided into lwo, the 
extel'nal lamina being termed arachnoides, the intel'Dal 
retaining the common name of pia mate1·. From the Cor
nier are the falx tentoriuru, &c. which are septa of the brain, 
'\\'bile the latter more immediately invest the cerebral mass. 

Cerebrum. 
Situation and figure. The cerebrum, properly so call

eU, is a kind of medullary mass, of a moderate consi.:itence, 
and of a grayish colour on the outer surface, filling all the 
superior portion of the cavily of the cranium; or that por
tion which lies abo\'e the transverse septum. The upper 
part of the cerebrum is of an onl figure. It is flatter on 
the lower part, each lateral half of which is di\'ided into 
three eminences, which correspond with the cavities at the 
base of the cranium. 

Di,·ision and lobes. Tl1e cerebmm is divided into two 
lateral porHons, separated by the falx, or great longitudi
nal septum of the dura mater, They are generally term
ed hemispheres, but I hey are more like quarters of an ob
long spheroid. Each of these porlions is divided into two 
cxtremilies, one anterior, and one posterior, which are term
ed the lobes of the cerebrum, behveen which there is a 
Jarge inferior protuberance, which goes by the same na'me; 
so that in each hemisphere there are three lobes, one an
terior, one middle, and one posterior. 'The anlerior and 
middle lobes of the cerebrum ou each side are parled by 
a deep narrow sulcus, termed 6ssura magna sylvii. 

Sides and inequalities. Each lateral porl ion of the ce
rebrum hns three Rides, one superior, which is convex, one 
inferior, which is une11en, and one lateral, which is flat, and 
1urned lo the falx. Tlirough the whole surface of these 
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three sides, we see inequalities, or windings, like the c ir 
cumvolutions of inlestines, formed like weaving streaks or 
furrows, \'ery deep and narrow, into which 1he st:pta, or 
duplicatures of the pia mater, insinuate tbemsel\'es, and 
thereby separate these circumvolutions from each other. 

Near the surface of the cerebrum, these circumYolufions 
are at some distance from each other, representing serpen .. 
tine ridges; and in the interstices between them, the su
perficial \'eins of the cerebrum are lodged. 

Substance. The substance of the cerebrum is of two 
kinds, distinguished by two different colours, one part of 
it being of a grayish or ash colour, the other, which is 
somewhat firmer than tLe former, is remarkably white, but 
redder in the fetus. The ash coloured substance lies chief
ly on the outer part of the cerebrum, like a kind of cortex, 
whence it has been named substantia cortical is, or cinerea. 
The white substance occupies the inner part, and is term ... 
ed substantia medullaris, or substantia alba. This abounds 
in greater quantity than the other, and in many places ia 
perforateJ with red arteries. 

Corpus callosum. Having cut off the falx from tbe eris• 
ta galli, and turned it backward; if we separate gently the 
two lateral parts or hemispheres of the cerebrum, we see 
a longitudinal por1ion of a white convex body, which is 
named corpus callosum. Bolh exfremiries of this medul
lary body terminate by a small edge, bent transversely 
downward. 

l\1edullary arcb and cenlrum ovale. The corpus cal-
Josum becomes afterward continuous on each side, with 
the me<lullary substance, which, through all the remaining 
parts of ils extent, is entirely united with the cor1ical sub
stances, and together with the corpus callosum forms a 
medullary arch or vault, of an oblong or O\'al figure. To 
perceive this, lhe whole cortical substance, together with 
1he medullary laminre mixed with it, must be cauliousJy 
and dexterously cut in the same direction with the convexi
ty of the cerebrum. 

Ventriculi lalerales. Under this arch are two lateral 
cavities, much longer than they are broad, and very shal
low, separated by a transparent medullary septum; of 
which hereafter. These ~avities are generally named the 
lateral ventricles of the brain. 

The lateral ventricles are broad, and rounded at those 
extremities which lie next the transparent septum. They 
go from before backward, contracting in bread lb, and sep
arating from each other gradually in their progress. Af-
1erward they be11d downward, and return obliquely from 
behind forward, in a course like the turning of a ram's 
horn, and terminate almost under their superior extremi
ties, only a Ii Ille more backward and oull\ard. 

At the posterior part, where !hey begin to bend down
wa1·d, there is on each side a particular elongation, which 
runs backward, and terminates in a triangular pointed cav
ity, turned a little inward, the two points resembling horns. 
These venfrirles are every where lined wilh a continua
tion of the pia rnat~r. 

Septu.m lucidu?'-. The transparent p~rtition, or sep
tum luc1dum, as it 1s commonly called, hes directly un
der the raphe, or suture of tl1e corpus callosum, of which 
it is a continuation, and a kind of duplicature. It is made 
up of two medullary laminre, more or less separated froni 
e~ch other by a narrow medullary cavil)' , sometimes flll ed 
with a serous substance. 
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Fornix. The septum lucidum is united by its lower 
part, to the anterior portion of the particular medullary 
body, called improperly the fornix with three pillars. It 
is in reality nothing but the corpus callosuru; the lower 
side of which is like a hollow ceiling, with three angles, one 
anterior, and two posterior, and three edges, two lateral, 
and one posterior. The lateral edges are terminated each by 
a large semi-cylindrical border,like two arches, which, unit
ing at the anterior angle, form by their union what is call
ed the anterior pillar of the fornix; and as they run back
ward stparately toward the two posterior angles, they 
ba.-e then the norne of the posterior pillars. 

The anterior pillar being double, is larger than either 
of the posterior; and the marks or this duplicity always 
remain. Immediately below the basis of this pillar we ob
serve a large, white, ehort medullary rope, stretched trans
versely between the two hemispheres, and commonly call
ed the anterior cornmissure, of the cerebrum. It is to 
this pillar that the septum lucidum adheres. The posteri
or pillars are bent downward, and coolinue through the 
lower portions of the ventricles all the way to their ca vi· 
ties, resembling a ram's horn, which is a name that has 
been given to them. They diminish gradually in thick
ness during this course, and at their outsides have each a 
small, thin, Oat, collateral border, to which the name of 
corpora fimbriata is applied. 

The posterior pillars or the crura of the fornix unite 
with llvo medullary protuberances, called pedes hippo
campi. The inferior surface of the triangular ceiling, 
which lies belween lhese arches, is full of transverse, 
prominent, medullary lines; for which reason lhe ancients 
called it psalloides and lyra, comparing it to a string•d 
iJtSlrument, something like what is now called a dulcimer. 

Under lhe fornix:, and immediately behind its anterior 
crura, there is a hole, the foramen Mooroi, of a considera· 
hie size, by which the two lateral ven1ricles communicate, 
and another passage leads down from this under the differ· 
ent appellations of foramen commune anterius, vulva, 
iter ad iufundibulum, but more properly iter ad tertium 
nntriculum. 

Eminences. The foroix being cut off, and inverted, or 
quite removed, we see first of all a vascular web, called 
plexus choroides, and several eminences more or less 
covered by the expansion of that plexus. There are four 
pairs of eminences, which follow each other ''ery regular· 
ly, two large, and two small. The first two great emi
nences are named corpora striata, and the second thalami 
nen•orum oplicorum. The four small eminences are 
closely united together; the anterior being called nates, 
and the posterior testes; but it would be better to call 
them simply anterior and posterior tubercles. Immedi
ately before these tubercles, there is a single eminence, 
called glandula pinealis. 

Corpora striata. The corpora striata got that name, 
because, by cut ling them wiU1 the knifo, we meet with a 
~reat number of while and ash coloured lines, alternately 
disposed, which are only the transverse section of the me
dullary aad cortical laminre, mixed together, io a vertical 
position, in the basis of the cerebrum, as appears e,·ident· 
Jy by incisions made from above downward. 'l,hP.se two 
eminences are of a grayish colour on the surface, oblong, 
roundish, pyriform, and larger on the fore than on the back 
part, where they are narrow and bent. 
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They lie in the bottom of the superi?r ca>·ity of t/ie 
lateral ventricles, which they resewblc m some measu~ 
in shape, their anterior parts being oear the septum lua. 
dum, from which they separate ~radually,. as tb?y 1'111 
backward, and diminish in size. They. ar.e '" reahly tlie 
convex bottoms of the ,·entricles; and at is ~t the lower 

r~:: ~fet~~:::::s:~:·g~=~~ ... ~n tt:.~~~~!r~~t ~:~~tn:r~e~~: 
anterior commissure of the cerebrum, which we meotiaa. 
ed already in describing the anteri~r pillar of. the forniL 
This cord communicates more particularly with the bo1. 
torn of the corpora striata, by a turn toward each side. 

Thalami nervorum opticorum. 'rhe thalami nervorua 
opticorum are so named, because these nerves rise chieft.1 
from them. They are two large emineuces by the lide 
of each other, between the posterior portions or the OI• 
trernities or the corpora striata. Their figure is semi-apm
roidal, and a little oval, and they are of a whitish colour• 
the surface, and their inner substance is partly grayiU 
and partly white;. so that in cutting them we ~ee streak11{ 
different colours, hke those of the corpora str1ata. 

These two eminences are closely joined together; udll 
their convex part they are so far united, as really to be~ 
one body; the whitish outer substance being contia• 
uniformly over them both. 

Third ventricle. Immediately under the union, or IJe. 
ginning of the thalami nerrnrum opticorum, lies a particuJu 
cavity, called the third ventricle of the cerebrum. Tu 
cavity communicates, at its upper and fore part, with tbe 
passage between the two lateral Yentricles, and senth 
down from its under and fore part a passage through the 
infundibulum. It opens backward into the passage called 
the iter ad quartum ventricnlum. 

Inrundibulum. Between the basis of the anterior pillll 
of the fornix, and the anterior part of the union or the.,. 
tic thalami, lies a small medullary canal, named infundibf. 
Jum. It runs down toward the basis of the cerebrum,cm
tracting gradually, and terminates in a straight courae b1 
a small membranous canal, in a softish body, situated ii 
the sella Turcica, named glandula pituitaria. 

Plexus choroides. The plexus choroides is a very 611 
vascular texture, consisting of a great number of arterill 
and venal ramifications, partly collected in two I• 
vasculi, which lie on each lateral ''entricle, and partly ti· 

ri~:1:~ n~=:~etrb~h~e!T1~~a0~ri~:r~·~~t::na~~t~~;;~:; ~~a~r.k 
pinea]is, tubercula, quadrigemina, and the other adjaectl 
parts, both of the cerebrum and cerebellum, to all wbick 
it adheres. 

Glandula pituitaria •. The pituitary gland is a amall 
spongy. body, lodged m the sella Turcica, between tlie 
spheno1dal folds of the dura mater. On the outside it i 
partly grayisl1, and partly reddish, and white within. II 
is trans"e.rsely ~val .o~ oblong; and on the lower part, ii 
some subjects, 1s d1>1ded by a small notch in two lobel. 
like a kidney bean. It i~ coyered by the pia mater, as b1 
•_hag, the ope~mg of which IS the extremity of the inf .. 
d1bulum: and is surrounded by the small circular siouMI, 
which communicate with the sinus of the caveroosi. 

Tubercula. The tu?ercles are four in number, two• 
terior and two poste'.1or; adhering together, as if tbe1 
ma~e but one bodr, Slfnated behind the union of the,.,. 
Jami nervorum opt1corum. They are tranS\·ersely obloDg, 
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the anterior being a little more rounded, and broader, <>r 
larger, from before backward than the posterior. Their 
surface is white, and their inner substance grayish. 

Direclly under the place where the tubercles of one 
side are united to those of the other side, lies iter ad quar
t um ventriculum, which communicates by its anterior 
opening with the third ventricle, unde1· the thalami nervo
rum opticoruru, and by its posterior opening wi1h the 
fourth ventricle, which belongs to the cerebellum. 

Foramen commune posterius, where the convex parts 
of the two anterior tubercles join these posterior convex 
parts of the thalami nenorum opticorum, an iaterslice, 
or opening. is left between these four convexities, but it 
does not communicate with the third ventricle, for the 
bottom of it is shut up by the pia mater. It has got the 
name of anus applied to it. 

Glandula pinealis. The glandula ?>inealis is a sma11, 
soft, grayish body, about the size of an ordinary pea, ir
regularly round, and sometimes of the figure of a pine ap
ple, situated behind the thalami nervorum opticorum, 
above the tubercula quadrigemina. It is fixed like a small 
butloo to the lower part of the thalami, by two very white 
medullary peduncui, which at the gland are very near 
each other, but separate transversely toward the thalami. 
This gland is almost always found to contain a peculiar 
gritty substance: below the glandula pinealis there is a 
medullary transverse cord, called lhe posterior commissure 
of the hemispheres of the cerebrum. 

Cerebellnm. 
Situation and figure. The cerebellum is contained un· 

der the transverse septum of the dura mater, in lhe under 
and back part of the cranium. It is broader laterally than 
~n the fore or back sides, flatted on the upper side, and 
gently inclined both ways, answerable to the septum, 
which serves it as a kind of tent or ceiling. On the low
er side it is rounder; and on the back side it is divided 
into I wo lobes, separated by the occipital septum of the 
dura mater. 

Structure. It is made up like the cerebrum, of two 
suhslances. It has two middle eminences, called appen
dices vermiform es: one anterior and superior, and turne<l 
forward; the other posterior and inferior, which goes 
backward. There are likewise two lateral appendices, 
bolh turned outward. They are termed vermiformes, 
from their resernbJance to a large portion of an earth 
worm. 

Fourth 1•entricle. When we separate the two lateral 
portions or lobes, having first made a pretty deep incision, 
we discover first of all the posterior portion of the me
dnlla oblongata, of which hereafter: and in the posterior 
surface of this porfion, from the tube-rcula quadrigemina, 
all the way to the posterior notch, in the body of the ce· 
rebellum; and a little below that notch, we observe an 
oblong cavity, which is called the fourth ventricle; this 
terminates backward, like the point of a writing pen. 
Hence the under end of it is called calamus scriptorius. 
If we cut one lobe of the cerebellum vertically, from 
above downward, the medullary substance will appear to 
be dispersed in ramifications, through the cortical sub
stance. rrhese ramificalions have been named arbor vifre, 
and the two trunks, whence these diJferent laminre arise, 
are called pedunculi cerebelli, 
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llfedulla oblongata. 

The medulla oblongata is a medullary subsla.nce, situat
ed from before backward io the middle part of the basis 
of the cerebrum and cerebellum, wilhout any Uiscontinu
atlon between the lateral parts of both these bases. 

The chief medullary productions are these; the large, 
or anterior branches of the medulla oblongala, which have 
likewise been named crura anteriora medull~ oblongatre, 
and pedunculi cerebri; the 1ranSYerse protuberance, calJ
ed likewise processus annularis, or pons Varolii; the 
smaller posterior branches, called pedunculi cereb~lli, or 
crura posteriora medullre oblongat re ; the extremity, or 
cauda, of the medulla oblongata, wil h two pairs of I uber
cJes; one of which is named corpora olh·ari:i , the othel· 
corpora pyramidalia; and to all I hese pro1Juclio11s \rn 
must add a production of the infundibulum, and two me
dullary papillre. 

.ll'ledulla s71inalis. 
The medulla spinalis is only an elongation of the exfrem· 

ity of the medulla oblongata, and it has its name from its 
being containeil in the bony canal of the spina dorsi. It is 
consequently a continuation or common appendix of the 
cerebrum and cerebellum, as well because of the two 
substances of which it is composed, as because of the 
membranes by which it is invested. 

Of the Nerves in general. 
The continuity of the cortex wi1h the medulla of the 

encephalon and spinal marrow is obsenable with the na
ke<l eye, and is more distinctly seen with lhe assis tance of 
a microscope. Jn dissecting the brain and cerebellum, we 
see the small beginnings of the medulla procee<ling from 
the cortex, and can trace its gradual increal)e by the ad
dition of more such white substance corning from t lie cor
tex. Both these substances are very succulent ; for be
ing exposed to the air to dry, they Jose more of their 
weight than most parts of the body do. 

In several places we can observe the meclulla to be 
composed of fibres )aid at each other's sides; and it is em. 
ployed io forming the white fibrous cords, which ham 
now the name of nerves appropriated to them. Within 
the skull we see the nerves to be lhe medullary substance 
continued, and the spinal marrow is employed in forming 
all ner\'es. 

The common opinion concerning the use of tile nen·es, 
founded on a superficial inspection of those part s., is, tLat 
the nerves are propagated from that side of the enceph a. 
Ion at which they go out of the skull. But it liaving been 
remarked, after a more sl :·ict enquiry, and preparing lhe 
parts by maceration in water, th at the medullary fibres 4le
cussate or cross each other in some parts of the medulla, 
as, for example, at the corpus annularc, and beginning of 
the spinal marrow; and practical obseFvations ha,•ing re
lated several examples of people whose brain was hurt on 
one side, while the morbid symptoms, pal•y, appeared on 
the olher side of tbe body, of whirh we have seen some 
instances ; and experiments on brutes having confirmed 
these observations, ii has been thought tha t the nerves bad 
their rise ~rom that side of the encephalon which is oppo
site tn their egress fro~ the skull. It may, however, still 
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lrc !'rt iJ, that this lai>l opinion is not fully demonstratecl, 
bcuuse a det;u:;salion in i-orue parts is not a proof that it 
obtains unil'crsally.; and if there are examples of palsy of 
the 1idc oppo"ile to where the lesion of the b1-ain wa~, 
tJJrrc are also others, where the injury done to the bram 
•nd the pal'y were both on the same side. 

'rl1e nerves arc composed of a great many threads ly· 
ju~ parallel to each olher, or nearly so, at their exit from 
the medulla. This fibrou s texture is evident at the origin 
of most of the oen•es withiu the skull; and in the cauda 
equina of the spinal marrow, we can dh•ide them info s~ch 
i.;i mall thread~, that a ,·ery good eye can scarce percen-e 
them: but these threads, when looked at with a micro· 
:iicope, appear each to be composed of a great number of 
•mailer threads. llow small one of loose fibres of the 
nel've is, we know not; but when we consider that e\·ery, 
eHn the most minute, part of the body _is sensible,_ a_nd 
that this must depend upon the nerves, wlucb, a11 con1orn
ed1 would not make a cord of an inch diameter, being di
vided into branches or filaments, to be dispersed through 
all lhe~e miuule parts, we must be com•inced that the ner
\ 'ous fibrils are nry small. From the examination of the 
minimum, l' isible, il is demonstrated, that each tibre io the 
retina of the eye, or expanded optic nerve, caanot exceed 
tl1e size of the 32400th part of a hair. 

The medullary substance of which the nervous fibrils 
are composed, is ''ery tender, and would not be able to 
resist such forces as the nerves are exposed to within the 
bones, nor e\·en the common force of the circulating flu
ids, were not the pia mater and tunica arachnoicles contin
ued upon them; the former giving them firmness and 
strength, and the lalter furnishing a cellular coat to con
nect the threads of !he nerves, lo let them lie soft and 
moist, and to support the Yessels which go wirb them. 
It is thi-, cellular substance that is distended, when air is 
forced through a blow pipe thrust in!o a nerve; and that 
makes a nerve appear all spongy, after being distended 
with air till it dries: the proper nenous fibrils shrh·e lliug 
so in dryini?:, that they scarce can be obser\'ed. These 
coats would not make the nenes strong enough to bear the 
stretchin2; and pressure they are exposed lo in their course 
to the different parts of the body; and therefore, wbere 
the nerres go out at the holes in the cranium and spine, 
the dnra mater is generally wrapped closely round them 
to collect their rlisgre~ated fibres iolo tight firm cords; 
and that the tension which they may happen lo he expos
ed to may not injure them before Ibey have got this ad
ditional coat, it is firmly fixed to the sides of the holes in 
the bones through which they pass. 

The nervous cords, thus composed of nervous fibrils, 
ce11ular coat, pia and dura mater, have such numerous 
blood H~ssels, that afler their arteries only are injected, 
the whole cord is tinged of the colour of the injected 
liq nor; and if the injection is pushed violen!ly, the cellu
lar subslance oft he nerves bat last distended with it. 

A nenous cord, such as has been just now described, 
has very little elasticily, compared with several other 

E:~~m"! ~~~:r~~~iy ~~~~r~";,~ir; ~~:h~1~:~Y;e~s~f:~~~'. 
tract three eighths of their length. 

Nerves are generally lodged in a cellular or fatty sub
~tance, and have their course in the interstices of muscles 
~nd olher acth·e organs, where they are guarded from 
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pressure; but in several part• they are so placed? 81 ~it 
was intended that they should there suffer 11rn .' obrahng 
force of arteries, or the pressure of the contracl ing fibres 
of muscles. 

The lar..,.er cords of the nerves divide info branchet11 
they go off to the ditl'erent pal'ls; the branches being 
smaller than the trunk from which they come, though net 
proportionally so; for, as Soemmerring observes, they 
rather form cones with apices toward the brain, and buii 
toward the superficiesof the body. 'Where the nena 

se~~r:!~~~~~~~:~~ra1\~e~:!: ::r8v~~teu~~f~ei.nto one cohl, 

which io commonly larger than any of the nervea whiQ 
form it. Several nerve•, particularly those whkh on 
di•tributed to the bowels, after such union, suddenly form 
a hard knot, considerably larger than all the nerves of 
which it is made. These knots were called corpora olir .. 
ria, and are now generally named ganglions. 'fhe gen~ 
ons hn\·e thicker coats, more numerous and larger blood 
vessels, than the nen·es; so that they appear more red 
and muscular. On dissecting the ganglion~, fibres are1111 
running longitudinally in their axes, and other 6bre11re 
deril•ed from their sides in an oblique direclion to the lon
gitudinal ones. Commonly numerous small nervel!I, whiclt 
conjunctly are not equal to the size of the ganglion, on 
sent out from it, but with a structure no way different fna 
that of othel' uer>es. 

The nenes sent to the organs of the semen lose thm 
their firm coals, and terminate in a pulpy substance. Tbe 
optic nerves are expanded iuto the soft tender webs, lite 
relinre. 'l'he auditory nerve has scarce the consistence 
of mucus in the vestibulurn, cochlea, and semicircolar ca· 
nals of each ear. The papillre of the nose, tongue, and 
skin, are very soft. The nerves of mu~cles can likewise 
be !need till they seem to lose their coals by been~ 
i·ery sofl; from which, and what we obsened of the .., 
satory nenes, there is reason to conclude, that them• 
cular nenes are also pulpy al their terminations, which WI 

cannot indeed prosecute by dissection. It would seem 
necessary that the extremities of the nerves shonld coa
tinue in this soft flexible slate in order to perform their 
functions right; for, in proportion as parts become rigid 
ond 6rm by age, or any olher cause, they lose their aeairi
bilily, and their motions are more difficultly performed. 

Though the fibres in a nenous coat are firmly connect· 
erl, and frequently different nerves join inlo one trunk, or 
into the same ganglion, yet the sensation of each part of lhe 
body i~ so iery distinct, and we have so much the power 
of moving lhe muscles separately, that, if the nenea art 
principal agents in these two functions, we have reason to 
belie,·e that there is no uniou, confusion, or immediate 
communication of the proper nervous fibrils, but that eacb 
fibre remains distinct from the origin to its termination. 

tb~l~~;e~:~~:-i:e~:: :~!;~e~:~~a1ti~~~, ·~~n~~; i~tt:~v:1~ 
destroyed, the. parts served by such nerves, further from 
the ~cad or spone. than wh_ere the injuring cause has beea 
applied, have their s~nsat1ons, motions, and nourishment, 
weakened or Jost.' ~bile no such effects are seen in the part~ 
nearer to !he origm of ~ho~e ~erves; and in such expen
ments, where the cause 11npeding the nerves from exerting 
themselves could be remo,ed, and the structure of the 
nerves not injured; a1!, for example, when a ligature made 
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upon a nerv•, and stopping its inftuence, bas been taken 
away ; the motion and sensation of the parts soon were re
otored: from which it would appear, that the nenes are 
principal instruments in our sensalions and motions; and 
that this influence of the nerves is not inherent in them, un
Je111 the communication between these cords and their or
igin is preserved. 

Experiments and observations show, too, that when 
parts of the encephalon or spinal marrow have been irri
tated, compressed, or destroyed, the parts of the body, 
whose nerves had their origin from such affected parts of 
the encephalon or spinal marrow, became convulsed, 
paralytic, insensible, or wasted; and in such cases, where 
the injuring cause could be removed from the origin of the 
nerve,;, the morbid symptom9 observed in the parts to 
which these nerves were distributed, went off upon the 
removal of that cause; from which it is thought reason
able to conclude, that the nerves must not only have a 
communication with their origin, but that the influence 
they have upon the parts they are distributed to, depends 
upon the inftuence which they derive from the medulla 
eocephali and spinalis. 

If eucb causes produce constantly such effecls in us and 
other creatures living in nearly the aame circumstances 
as we do, the conclusions already made must be good, 
notwithstanding the examples of children aod other crea
tures being born without brains or spinal marrow, or not
wilhslanding that the brains of adult creatures can be 
much changed in their texture by <liseases, and that tor
toises and some other animals continue lo move a consid
erable time afler their beads are cut off. We may be ig .. 
norant of the particular circumstances requisite or neces
sary to the being or \Veil being of this or that particular 
creature, and we may be unable to account for a great 
many phenomena; but we must believe our eyes in the 
examination of fads; and if we see constantly such con
sequences from such actions, we cannot but conclude the 
one to be the cause and the other the effect. It would be 
as unjust lo deny the conclusions just now made, bec3use 
oft he seemingly preternatural phenomena mentioned at the 
beginning of this head, as it would be to deny the necessity 
of the circulation of the blood in us and most quadrupeds, 
because a frog can jump, or a tortoise can walk about after 
all the bowels of ils thorax and altdomen are taken out, 
or because the different parls of a worm crawl after it has 
been cut into a great many pieces. It is therefore almost 
universally allowed, that the nerves are principal instru
ments in our sensations, motions, and nourishment ; and 
that the influence which they have, is communicated from 
their origin, the encephalon and medulla spinalis. But 
authors are far from agreeing about the manner in which 
this inOueoce is communicated, or in what way nerves act 
to produce their •ffects: some alleging that the nerrnus 
fibres are all aolid cords, acting by elaRticity or vibration; 
others maintaining that these fibres are small pipes convey
ing liquors, by means of which their effects are produced; 
and certainly very considerable objections may be made 
to both doctrines. 

Ofparliwlar nerves. 
It is generally said, that there are forty pair of nen-es 

in all; of which ten come out from the encephalon, and 
the other thirty have their origin from the spinal marrow. 

Of the ten pair of nerve• w hicb come from the eocc-
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phalon, the first is the olfactory, which long bad the name 
of the mamillary processes of the brain, because in the 
brutes, cows and sheep, which were more commonly dis
sected by the ancients, the anterior ventricles of the brain 
are extended forward upon these nerves, and adhere so 
firmly to them, that they seem to make the upper side of 
the nerves. Each of them is large where it begins 
to stretch out, and gradually becomes smaller as it ap
proaches the cribriform bone. 

The tender structure and sudden expansion of these 
nerves on such a large surface, render it impossible to trace 
them far, which has made some authors deny them to be 

~~[f:~~; 1:~!17a::~;~h~~e~!n~\1; ~!~~~u~~e~~;r;:a~ !~: ~h~ 
distribution of the nerves some way on the membrane of 
the nose, where they form a beautiful network, which has 
been exquisitely delineated by Scarpa, in bis treatise 
De Olfactu et Auditu. 

The contrivauce of defending these long soft nerHs from 
IJeiog too much pressed by the anterior lobes of the brain, 
under which they lie, is singular ; because they have not 
only the prominent orbitar processes of the frontal bone to 
support the brain on each side, with the veins going into 
the longitudinal sinus, and other attachments bearing it up, 
but there is a groove formed in each lobe of the brain itself 
for them to lodge in. Their splitting into so many small 
branches before they enter the bones of the skull is like
wise peculiar to them; for generally the nerves come from 
the brain in disgregated filaments, and unite into cords, as 
they are going out at the holes of the bones. This contri
vance is the best for answering the purpose they are de
signed for, of being the organs of smelling; for had they 
been expanded upon the membrane of the nose into a me· 
dullary web, such as the optic forms, it would have been 
too sensible to bear the impressions of such objects as are 
applied to the nose ; and a distribution in the more com
mon way of a cord sending off branrhes, would not ha,·e 
been equal enough for such an organ of sensation. 

The second pair of nerves, the optic, rising from the 
thalami nervorum opticorum, make a large cun·e outward, 
and then run obliquely jnward and forward till they unite 
at the fore part of the sella Turcica; these soon dh-ide, 
and each runs obliquely forward and out ward, to go out at 
its pr6per bole in the spbenoid bone, accompanied with 
the ocular artery lo be extended lo the globe of the eye, 
within which each is expanded into a Yery fine cup like 
web, that lines all the inside of the eye, lo within a little 
distance of the edge of the crystaline Jens, and is uni
versally known by the name of relina. 

Though the substance of Ibis pair of nerves seems to be 
blended at the place where Ibey are joined, yet obsena
tions of people whose optic nerves were not joined, and 
others who were blind of one eye from a fault in the optic 
nene, or in those who had one of lheir eyc8 taken out, 
make it doubtful whether !here is any such intimate union 
of substance ; the optic nenc of the affected si<lc only 
being wasted, w];i)e the other was large nnd plump. Jn 
many fishes indeed, the doclrine of decussalion is favour
ed ; for their optic ncn·es plainly cross each other, wilh
out any union at the part where they arc joined i11 men 
and most qua,lrupeds. 

Those people whose optic ncr\'es \Vere not joined, h1<
ing neither seen object• double. nor turned their r) cs dif 
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:ercnt "ays, is also a plain proof, that the conjunction of 
1he optic ncnes will not scn·e to account for either the 
uniform motiond of our eyes, or our seeing objecls single 
\lilh ln·o eye!I, though it may be one cause of the remark
:iblc sympathy of one eye with the other in mnny diseases. 

r.rhe retina of a recent eye without any preparation, ap
pears a ,·cry fine web, with some blood Hssels coming 
from ils centre to be distributed on it; but afler a good 
injection of the arteries that run in Hie substance of this 
nern~, M is common to other nerve;;, it is wilh difficulty 
that we can observe its nerrnns medullary substance. The 
~iluation of these vessels in the central part of the optic 
11rne, the want of medullary fibres here, and the firmness 
of I his ner\'e before it Li expanded at its entry into the 
hall of the eye, may be the reason why we do not see such 
bodies, or parts of bodies, whose picture falls on this cen
tral part of the retina. An inOamation in those arteries of 
the retina which several fevers and an opbtbalmia are gen
erally attended with, may well account for the tenderness 
of the eyes, and inability to bear the light, which peopl! 
h3\-c in these diseases. The O\'er distension of these ves
i:;els may likewise serve to account for the black spots ob
Hen•ed on bright coloured bodies especially, and for that 
smoky fog through which all objects are seen by people 
in some fevers. If these vessels lose their tone, and re
main preternaturally distended, no object affects our reti
na, though the eye exlernallyappears sound~ or this may 
be one cause of amaurosis or gutta serena. From a par
tial disten!!ion of these vessels, or paralysis of part of the 
1·etina, the central part, or the 1•ircumference, or any other 
part of objects, may be lost lo one or both eyes. 

The third rise from the anterior part of the processus 
annularis ; and piercing I he dura mater a litl le before and 
to a side of the ends of the posterior clinoid process of the 
sphenoid bone, run along the receptacula or cavernoua 
sinuqes, at the aide of the ephippium to get out at the fora· 
mina lacera; after which each of !hem di' ides into branches, 
of which one, afler forming a little ganglion, is distrib
uted to the globe of the eye; the others are sent to the 
muscular reef us of the palpebra, and lo the attollens, ad
duclor, deprimens, and obliquus minor, muscles of fhe 
eyebaH. These muscles being principal instruments in 
the mo lions of the eyelid and eyeball, this nerve has 1here
fore got the name of 1he motor oculi. 'Ve ha,·e frequent· 
ly obsen·ed in convulsions that the eyelids 'videly opened, 
the cornea turned upward and outward, and the eyeballs 
sunk in the orbit, which well described the conjunct ac
tion of the muscles which this pair of nerves serns. The 
distension of a considerable branch of the carolid which 
passes over this nerve near its origin on each side, may 
possibly be the reason of the heal'iness in the eyelids and 
eyes after drinking hard or ealing much. 

The fourth pair, which are the smallest nerves of any, 
derive their origin from tbe back part of the base of the 
letates ; and fben making a long course on the side of the 
annular protubP.rance, enter the dura mater a little further 
back, and more externally, than lhe lbircl pair, to run also 
along the receptacula, to pass out at the foramina lacera, 
and to be enlirely spent on the musculi trochleares, or su· 
perior oblique muscles of the eyes. These muscles being 
employed in performing the rotary motions, and the ad
nncement of the eyeballs forward, by which se•·eral of 
our passions are expressed; the nerres that :;errn them 
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ha•·e got the name of palhetici. 'Vhy these smal! nenes 
should be brought so far to this muscl•, wh~n •f could 
have been supplied easily by the motor oculr, we kno1r 

no~he fifth pair are large nerYes, rising from the annular 
processes, where the ~edullary processeo of the cerebel. 
!um join in the formahon of that tube to enter the dura 
mater, near the point of the petrous process of the tempo
ral bones· and then sinking close by the receptacul11t 
the sides'of the sella Turcica, each becomes in appesr. 
ance thicker, forms a distinct ganglion, and goes out or 
the skull in three great branches. 

The first branch of the fifth is the ophthalmic, which 
runs through the foramen lacerum to the orbit, havingin 
its passage thither a connection with the sixl~ pair. II;, 
afterward distributed to the ball of the eye with the third; 
to the nose, along with the olfactory, which the branch of 
the fifth that passes through the foramen orbilarium inter
numjoins, as was already mentioned in the descriptionaf 
the first pair. This ophthalmic branch likewise supplin 
the parts at the internal canlhus of the orbit, the glallljl
la lachrymalis, fat, membranes, muscles, and tegumenta, G( 
the eyeli1ls; its longest furthest extended branch paniic 
through the foramen superciliare of the os frontis, tolte 
distributed to the forehead. 

The small fibres 1<bich this first branch of the 6ftbud 
third pair of nen es send to I he eyeball, being situated aa 
the optic ncnes, an<l after piercing the sclerotic coat,ru
ning along the clinoi<l coat, on the outside of the retina. 
in their course to the Ulea or irii5, may be a cause 0£ tbe 
sympathy between the optic nerve and the uvea, b1 
which we more readily acquire the habit of conlractiag 
the iiis, and thereby lessen the pupil, when too strong 
light is excluded; and, on the contrary, enlarge thept1pil 
when the light is too faint. This, with the sympati1 
which must arise from some of the nen·es of the ... 
brane of the nostrils being derived from t be first braack 
of the fifth pair of nerves, may also be the cause why a 
irrila1io11 of the retina, by too strong light, may prodace 
sneezinj!, as if a stimulus ha<l been applied to the mem· 
brane of the nose itself; why pressing the internal Cll" 
thus of the orbit sometimes slops sneezing; why irrilation 
of the nose, on !he other hand, causes the eyelids toabll 
conrnlsively, and makes the tears to Bow plentifully; ud 
why medicines put into the nose affect diseases of lite 
eyes. 

The se<·.ond branch of the fifth pair of nerves may be 
called max1llaris superior, from its sen inc; principally lhe 
parts of the upper jaw. It ~oes out at the round boleol 
the sphenoid bone, and sends immediately one branch in· 
to the channel o.n the top of the anlrum maxillare; the 
~~m~rane of. which, and the upper teeth, are supplied b1 
it m tis passage. As this branch is about to go out at tbe 
foramen orbitarium externum, it sends a nen·e through the 
substance of the os maxillare to come out al Sterno's duct. 
to be. distri!iuted t~ the fore part of the palate; and what 
~emarns of1l escaping at the external orbilar hole, dividet 

:?~~ :n~re::s~~l~y ~~~c~:~i hc~n:i~~~~b1~,.b~~;~:·0~Pfh: 
superior maxillary nen<', after givin~ branches which are 
!e.llecte? through the six I~ ~ole of the sphenoid bone, to 
JO!n the rnterc?slal where 1t JS passing throu~h the akull 
":•fh the carohd artery, and the porlio dura of the seveath 
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pair as it passes through the os petrosum, is sent inlo the 
nose by the bole common to the palate and spbenoidal 
bone; and the remaining part of this nene runs in the pa· 
lato maxillary canal, giving off branches to the temples and 

r~:t~yg~~n~~":'~:s;ca~~ i~0~:·t:~i'~·i~i~~~ ~~~:~:~!~:a~ 
1ions a growing pain deep seated in the bones of the face, 
with 8\Velling in tbe eyelids, cheek, uose, and under lip; 
and, on the other hant.l, an inflammation in these parts is 
ofleo attended with sharp pain in the teelh. 

The third or maxillaris inferior braoch of the fifth pair, 
going out of lhe onl bole of the spheooid bone, senes the 
muscles of the lower jaw, and the muscJes situafe<l be
tween the os hyoides and jaw. All the salivary glands, 
the amygdales, and the exrernal ear, have branches from 
it: it has a large branch lost in the tongue, anJ sends 
another through the canal, in the substance of the lower 
jaw, to serve all the teeth there, and to come out at the 
hole io the fore part of the jaw, to be lost in the chin and 
under lip. Hence a convulsive contraction of the mus
cles of the lower jaw, or the mouth's being involuntarily 
shut, a great flow of spittle or salirntion, a pain in lhe 
ear, especially in deglulition, ar.d a swelling all about the 
throat, are natural consequences of a violent irritation of 
the nerves of the lower teeth in the toothache; and pain 
in the teeth and ear is as natural a consequence of angina. 
Perhaps the sympathy of the or~ans o( tasling and smell
ing may, in some meafmre, depend on their both receiving 
nerves from lhe fifth pair. 

The sixth pair, which is the smallest except the fourth, 
rises from the fore part of lhe corpora pyramidalia: and 
each enlering the dura mater some way behind the poste
rior clinoid process of the sphenoid bone, has a long 
course below that membrane, and within the receptaculum 
at the side of the sella Turcica, n•lrnre it is immersed in 
the blood of the receptacle. It afterward goes out at the 
foramen lacerum inlo the orbit, to sel've the abrluctor 
muscle of lbe eye. In the passage of this nerve below 
the dura mater, it lies very contiguous to the infernal ca
rotid artery, and to the ophthalmic branch of the fifth 
pair of uenes. At the place where the sixth pair is con
tiguous to the carotid, a nen·e either goes from each of 
tbem in an uncommon way, to wit, wilh the angle beyond 
where it rises obtuse to descend with the arlery, and to 
form the beginning of the intercostal nerve, accol'ding to 
the common description; or, according to other authors, 
this nen:e co01es up from !he great ganglion of the inter
costal to be joined to the sixth here. 

The arguments for this latter opinion are, that, accord
irg to the common doctrine, this beginning of tbe inter
cosfal nerve, as it is called, would rise in a manner not ol'
dinary in nerves. Jn the next plact, it is ob sen ed, lhat 
the sixlh pair is larger nearer to lhe othel' than if is before 
it comes to the place where this nerve is said lo g.o off; 
and therefore it is said to be more probable 1hat it recei\·es 
an addilion there, rather than ghes off a branch. Lastly, 
ii is found that, upon cutting the infercostal nerves of lh'
ing animals, the eyes were plainly affected ; rhey Jost 
1heir b1jght "Water; the gum or gore, as we call it, was 
separated in grealer quantity; the pupil was more con
tracted; the cartilaginous membrane, at the inlernal can
thus, came more over the eye ; and the eyeball itself was 
diminished. 
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To this it is answeretl, in defence of the more common 
doctriDe, 1st, '!·Lat other b1ar1cbe~ of nenes go oft' in a 
reflected l\'a.}, as well as this cues, su1-posing i1 lo Le the 
beginning of the intercostal; au<l that tLe retection would 
rather be grtater.11 it is thought lo er.we up fl om the ;o~ 
tercm;1al to 1J1e si:&tb. 2d, 11 1s tlenied that thht nene is 
in oruinary thicker at its fo1e than at ils back part; anti 
jf it was lo be the thickest nearest to the orbit, the con
clusiou ruade above could not be drawn horn lids appear
ance, because olher nen es enlarge sometimes where 
there is no addition made to them, as in the instance al
ready mentioned of the trunk of the fifth pair, \\bile be
low the dura maier. 3dly, 'The experiments on living 
animals show, indeed, that the eyes are aflected upon cut
ting the iotercoslal nerve ; but , nut in the way which 
might ha\·e been expecled, if the intercostal bad furnish
ed such a sLare of the nerve that goes to the abductor 
muscle of the e> e: for it might h"' e been thought that 
this muscle would hal"e been so much weakened immedi
ately upon cutting the intel'costal, that its antagonist, lhe 
adductor, would ha\ e greatly prevailed ovel' it, and ha' e 
turne<l the eye strongly in toward the nose ; which is not 
said to be a consequence of this experiment : so thal the 
arguments are still equivocal; and more obsenations and 
experiwents must be made betore it can be determined 
with certainty whether lhe sixth pair gi,·es or receh·es a 
branch here. Jn the mean lime, we llhafl continue to 
speak about the origio of the intercostal with the general
ity of anatomists. 

At this ploce, where the intercostal begins, the fifth. 
pair is contiguous, and adheres to the sixth; and it is 
generally said, tbat the ophthalmic braocb of the fifth gives 
a branch or two to the beginning of the intercostal, or re
cei' es such from it~ Others deny any such communica .. 
tion between them; and those who affirm the communica
tion, contess that, in some subjects, they could not see it. 

'l'be sevenlb or auditory pair comes out from the later
al part of the annular process, behind where the medulla
ry process of the cerebellum is joined to that tube; and 
each being accompanied with a larger artery than most 
other nerves, enters the internal meatus auditorius, 
where the two large bundles of fibres, of which it appear
ed to consist within the skull, soon separate from each 
olher: one of them entering by several small holes into 
the vestibule, cochlea, and semicircular canal, is stretched 
on the inner camera of the ear in a very soft pulpy sub
stance, and being De\'er seen in the form of a firm 
cord, such as the other parcel of this and most othet• 
::'~-::~become, is called the portio mollis of the auditory 

The oilier part or the seventh pair passes through Ga
len's fo1amen c<ecum, or Fallopius's aquedurt, in its 
crooked passage by the side of the lympa11um; in \\ hich 
passage a nerve sent to lhe lingual brn11ch of the i11fcrior 
maxillary nerve along the outside of the tuba Enslarhia· 
na, and across the ca\•ify of the lympanim~, where ii has 
the name of chorda tympani, is common I) said lo be join
ed to it. 'The very acute angle which this nen e makea 
wirh the fifth, or the sudden violent reflection it wonld 
suffer on tl1e supposition of its coming from the fiflh to 
the seHnlh, appears unusual; whereas if we suppose 1hat 
it comes from the se<enth lo the fifth, ils course would he 
more in the ordinary m1y, and the chorda tympotti lrould 
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be e•teemerl a branch of the seventh pair going to join the 
fifth, the size of which is increased by this acquisition. 
'l'his smaller bundle of the seventh gives branches to the 
muscles of the rualleus, and to the dura mater, while it 
passes through the bony crooked canal; and al last comes 
ouf in a firm cord, named porti.:> dura, at the end of this ca· 
nal,between the styloid and mastoid processes of the tempo
ral bone, giving immediately 61amenls lo the little oblique 
muscles of the head, and lo those that rise from the slyloid 
process. It then pierces through the parolid gland, and 
divides inlo a great many branches, which are dispersed 
in the muscles and legurnenls that cover all the side of the 
upper parl of the neck, the whole face and cranium, as far 
llack as lhe temple, including a considerable part of the 
external ear. Its branches having thus a considerable con .. 
nection with all the three branches of the fifth pair, and 
with the second cervical, occasions a considerable sympa· 
thy of those nerves with it. Hence in the toothache the 
pain is occasioned very little in the affected tooth, com
pared to what ii is all along the side of the head and in the 
car. By this communicalion or connection possibly too it 
is that a vibrating string held between one's teeth, gives a 
•trong idea of a sound to the person who bolds it, which 
nobody else can perceive. Perhaps too the distribution 
of this nerve occasions the bead to be so quickly turned 
upon the impression of sound on our ears. 

The eii;Jllh pair of nen·es or par vagurn rise from the 
lateral bases of the corpora olivaria in disgregated fibres, 
and as they are entering the anterior internal part of the 
holes common to the os occipilis and temporum, each is 
joined by a nerve which ascends within the dura mater 
from the tenth of the head, the first, second, and iuferior 
cen•ical nerves : this every body knows has the name of 
the nervus acce.,orius. When the two get off the skull, 
the accessorius separates from the eighth, and descending 
obliquely outward paSBes through the sterno masloideus 
muscle, to which it gives branches, and afterward termi
nates in the trapezius muscle of the scapula. In this course 
it is generally, more or less, joinerl by the second cervi
cal nenie. \Vhy this nerve, and several others which 
are distributr:d to muscles, are made to pierce through 
muscles, which they might have only passed near to, we 
do not know. 

The large eighth pair, soon after its exit, gh•es nerves 
to the tongue, larynx, pharynx, and ganglion, of the inter
costal nen•e; and being disjoined from the ninth and ht
tercostal, to which it adheres closely some way, runs 
•traighl down the neck behind the internal jugular vein, 
and at the external side of the carotid artery. As it is 
about 1o enter the thorax, a large nerve goes off from the 
eighth of each side; this branch of the right side turns 
round from t!1e fore to the back part of the subclaYian arte
ry, while the branch of the left side turns round the great 
Gun·e of the aorta; and both of them mounting up again at 
the side of lhe resopbagus, to which they give hranche~, 
>re Josi at la•! in lhc larynx. These are called the recur
.en! nervf'. The muscles of the larynx being in a good 

~:~~u;:r~:S~~i:.d .~·~·~u~~i~~e~{~~~~~:i,;e~.~:~~;t,wi!~~!~ 
lobe voice, though it will not entirely be Josi, so long as the 
1uperior branches of the eighth pair are entire. \Vhy the 
recurrent nerres rise 80 low from the eighth pair, to go 
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round a large artery, and to ha.-e snch a long course·~ 
ward, we know not. 

The eighth pair above, and at or near the place wbe11 
the recurreut nerves go off from if,or frequently the recDCt 
rents themselves, send off' small nerves to the pericardiu., 
and lo join with the branches of the intercos.tal t~at are dit
tributed to the heart; but their size and s1tuahon are..., 
certain. 

After these branches are sent off, the par vagum on ea4 
side descends behind the great branch of the trachea,~ 
gh·es numerous filaments to the lun~s, and some to ~ 
heart, in going to the resophagus. The one of the 1t4 
aide running on the fore part oft he resophagua, commui+ 
cates by several branches with the right one in ila deacent 
to be distributed to the stomach; the right one goet:i 
hind the resophagus, where it splits and rejoins Be\" 

times before it arrives at lhe stomach, to which it 
nerves; and then being joined by one or more bran~ 
from the left trunk, they run to1Yard the creliac art~ 
there to join into the great sernilunar ganglion formed 'I 
the two intercostals. 

bo!r~:k:i~~ ~~~r;~:~!~n w~~ t~e f~:rh;:;uo~ :n~ ~=[b1:% 
stance, excites a nausea and inclinalioo to vomil; •j 
coughing occasions vomiting, or ,·omiting rai&es a couA.i 

:a~fi1;n a::~C:!t:c 1;e:;1~i;t :1:;0:b~~:;~;1io~a:~fi~:ro~i 
stomach is so sensible as to be looked on a• the aeat oCtij 
soul by some ; why people subject to distention• oC ti, 

:~0:.~~~:t;v~.~~ 0.C~~ng·,~~::~~~;~~i~~sbr~ 1:~:~~~r.~:t 
ed with a >iolent strangulation of the glottis. 

The ninth pair of nen-es comes from lhe inferior~ 
the corpora pyramidalia, to go out of the skull at tliei 
proper holes of the occipital bone. After I heir egre11~ 
adhere for some way to the eighth and intercostal; 
then sending a branch that, in many subjects, ia j · 
with branches of the first and second cenical nenes, toaj 
distributed lo the thyroid gland and muscles on the foli, 
part of the trachea al"teria, the ninth is lost in the m-i... 
and substance of the tongue. Some have thought !Iii. 
nerve, and others have esteemed the third branch ol 19 
fifth pair of nerve~, lo be the ]>roper gustatory n~rve. '!! 
~now no observation or experiments to prove either~ 
1an, or to assure us that both nerve1:1 do not sene for..f•~ 
ing and for lhe motion of the tongue. May not the diahlt 
bution of this nerve. to the muscles below as well as abovt 
!he os hy~ides, contrib1.t1e to their acting more uniformlj.. 
m depressmg the lower Jaw 01· head? 

The tenth pair rises in separate threads from the 1~ 
of the spinal marrow, to go out between the os occi~ 
and first Yerlebra of the neck. After each of them Ut 
g!Yen br~nches lo the great ganglion of the intercoat~ 
eighth, 111nfh, and first cenical neneg, it is distribu&.ed t• 
the straight, oblique, and some of the extensor muacleu' 
the bead. Whether the name of lhe tenth of the head,M 
?f the first Yertebral, ought to he given to this pairofaervll!; 
~s of no such consequence as .to lleserve a debate, tho.P, 

~~~~:<l0~'; ~f a~:o~s~r~·,~~=r~~~~ 7r:vn~· ~o:h ~~!·;!~.be~ 
back part of the medulla ; an<l a little ganglion bein~ ror .. 
cd where these filaments meet. -
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In the description of the sixth pair we followed the usual eorne measure, on the passage of the intercostal ner'Veg 
way of speaking among anatomist•, and called that the through the diaphragm? 
beginning of the intercostal nerve which comes out of the Sereral fibres of this ganglion, running down upon t.he 
11kull; and shall therefore here subjoin a cmsory descrip- aorta, meet with other nen•es, sent from the posterior 
1ioo of this nerve, nolwithetaoding its much larger part is trunk of the intercostal, which continues its course along 
composed of nerves corning out from the spinal marrow. the sides of the vertebrre : they supply the glandular re
There is no greater incongruity in point of method to say, nales, kidneys, and fest es in men, or ovaria in women; and 
that the nerve "'e are describing receives additions from then they form a network on the inferior mesenteric artery, 
others that have not been described, than it is to repeat in where the nerves of the two sides meet, and accompany 
the description of a great many nerves, that each of them the branches of this artery to the part of the colon that 
gives branches to form a nerve which we are ignorant of; lies in the left side of the belly, and to the rectum, as far 
which is all the difference between describing the intercos- down as the lower part of the pelvis. 
ta! before or after the spinal nerves. The intercostal continuing down by the sides of the ver-

Tbe branch reflected from the sixth pair, joined possi- tebrre of the Joins, is j-oined by nel'ves coming from be
bly by some filaments of the ophthalmic branch of the fifl h, tween these vertebrn,, and sends nerves to the organs of 
runs along with the internal carotid artery, through the generation, and others to the pelvis, being even joined 
crooked canal formed for it in the temporal bone, where the with those 1hat are sent to the inferior extremities. 
litt1e nerve is very soft and pappy, and in several subjects The spinal nerves rise generally by a number of disgre .. 
divideo and unites again, and is joined by one or more gated fibres from both the fore and back part of the me
branches from the fifth, particularly of its superior maxil- dulla spinalis; and soen after form a little knot or ganglion, 
lary branch, before it comes out of the skull. May not where they acquire strong coats, and are extended into 
the compression of this nerve by the carotid artery, when firm cords; but the ganglion is entirely formed by the 
stretched during the systole, contribute to the diastole of posterior bundle. They are -distinguished by numbers, 
the heart? As soon as the nerve escapes out of the bouy according to the ver1ebne from between which they come 
canal, it is connected a little way with the eighth and ninth; out.; the superior of the two bones forming the hole through 
then separating from these, after seeming to receiH addi- - which they pass, being the one from which the number is 
tional nerves from them, it forms a large ganglion, into applied to each nerve. There are geoeraily said to be 
which brancl1es from the tenth of the head, and from the first thirty pair <>f them; seven of which come out between the 
and second cervical, enter. Fromtheganglionthenenes vertebrre of the neck, twelve between those of the back, 
come out again small, to run down the neck along with the five between those of the loins, and six from the false Yer .. 
carotid arlel'y, communicating by branches with lhe cervi- tebrre. 
cal nene11, aud giving nerves to the muscles that bend the The first<Cervical pair of nerves come out between the 
head and neck. As the inte1·costal is about to ente1· the tho- 6rst and second l"ertebl're of the neck; and having givea 
rax it forms another ganglion, from which nerves are .sent branches 1o join wilh the tenth pair of the head, the second 
to the trachea and to the hea1 t ; those designed for the cervical, and intercostal, and to serve the muscles that 
heart, joining with the branches of tbe eighth, and most of bend the neck, it sends its largest branches backward to 
them passing be I ween the two great arteries and the auri- the extensor muscles of the head and neck; some of which 
cles, as the subslance of that muscle. The intercosfal piercing through these muscles, run up on the occiput to 
after this cons isling of two branches, one going behind, and be lost in the teguments here; and many fibres of it ad
the other rmrning O\'er, t'he fore part of the subclavian ar- vance so far forward as to be connected with the fibrils of 
tery, forms a new ganglion where the two branches unite the first branch of the fifth pair of the bead, and of the por
below the artery; and then -descending along the sides of tfo dura of the auditory nerve. Hence possibly it is, that 
the vertebne of the thorax, receives branches from each a clavus hystericus changes suddenly sometimes, from the 
of the dorsal nerves_; which branches appearing to come forehead to a violent pain and spasm in the back part of 
out between the ribs, have given the name of intercostal the head and neck. 
to the whole nerv~.....:a'h<Ho ,·he addilion is made 1o if from The second cervical is soon joined by some branches fo 
the fifth dorsal oen'e,a branch goes off obliquely forward; the ninth of the head and intercostal, and to the first and 
which he;,g joined by such br1>.tches"'fu.m tbe sixth, sev- third of the neck; then has a large branch that comes out 
enth, eighth, and ninth clol'Sal, the anterior trunh: is formed, at the exterior edge of the sterno mas1oidens muscle, where 
and passes between the fibres of the appendix mnsculosa it joins with the accessorius of the eighth pair; and is af
of the diaphragm to them, along wilb the other inlerCo•tal terward distributed to the platysma myoides, tegument1 
and the branches of the eighth pair, a large semilunar of the side of the neck and head, pa rot id gland, and exter
ganglion, situated between the rellular and superior me .. nal ear, being connecled to the porlio durn oft he auditory 
senteric arteries; the roots of which are as it were invoh·~ nerve, and to the first cervical. The remainder of this 
ed in a sort of ner,·ous network of this ganglion, fl'Om which second cervical is spent on the levator scapulre..and the 
a great number of very small nervous threads run out to extensors of the neck and head. Generally a large branch 
be extended on the surface<>f all the branches of those two is here sent off. to join the accessorius of the eighth pair, 
arteries, so as to be easily seen when any of the arteries near the super10r angle of the scapula. From the irrila
are stretched,but not to be raised from them by dissection; ~ion o.f the bra?cbes of this ~en-e it probably is, that 
and thus the lirnr, gall bladder, duodenum, pancreas, man mtlammahon of the parohd gland, the nerk is pained 
spleen, jejunum, ilium, and a large share of the colon, ha\·e so far down as the cla,·icle, the head is drawn toward the 
their nerves sent from this great solar ganglion or plexus. shoulder of the affected side, and the chin i• turned to tlw 
Ma.v not the p;~i'.~tallic motion of the intestines depend, in other side. 
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The third pair of the neck passes eut between t&e third 
and fourth cen:ical '·ertebrte; having immediately a com-
111unica1ion with tbe second, and sending down a branch, 
which, bein; joined by a branch from the fourth cenical, 
forms the phremc nene. This descending enters the tho
rax between the subclavian vein and artery; and then 
being recei\:ed into a groo,·e formed by it in the pericardium, 
it has itij course along the capsula of the heart, till it is lost 
in the middle part of lhe diaphragm. The right phrenic 
Ila~ a straight course; but 1be left one is obliged to make a 
coni;iderable turn outward, to go over the prominent part 
of the pericsrdium, where the point of the heart is lodged. 
Hence in \'iolent palpitations of the heart, a pungent acute 
pain is felt near the left orifice of lhe slomach. The mid
dle of the diaphragm scarce could have been supplied by 
any other nerve which could have had such a straight 
course as the pbrenic has~ 

The olher branches of the lbirJ cervical nerve are dis· 
trihuted lo the muscles and teguments at lhe lower part of 
the neck and top of the shoulder. No wonder then that an 
inflammation of the liver or spleen,anabscessiu the lungs 
adhering to the diaphragm, or any olher cause capable of 
irritating lhe diaphragm, should be allended with a sharp 
pain on the top of the shoulder, as well as wounds, ul. 
cers, &c. of lhc muscle iloelf. If the irritalion of the 
muscle is \·ery violent, it 111ay occasion Jbat convulsive con
traction of the diaphragm which is called an hiccough. 

The fourlh cenical ner"e, aft el' sending off that branch 
which joins wilh the third to form the pbrenic, aud he
atowing twi~a in the muscles and glands of the neck, runs 
to the arrnpit, whel'e ii meets with the fifth, sixth, an<l sev
enth cervicals, and first dorsal, that escape in lhe inler-
1tices of the musculi scaleni to come at the armpit, where 
they join, separate, and rejoin, in a way scarcely to be 
rightly expressed in words ; and, after gi~ug several con· 
siderable nerves to the muscles and teguments which cO\:er 
the thorax, they divide into several branches, to be dis· 
tributed to all the parts of the superior extremity. Sev
:~~!::. these branches we shall describe under particular 

t. Scapularis runs straight to the cavitas semilunata 
or the upper coats of the scapula, whicb is a hole in the 
recent subject, by a lii;ament being extenJed from one an· 
gle of the bone to the other; giving nerHs, in its way, to 
the muscle• of the scapula. When ii h., passed this hole 
it supplies the supraspinatus muscle, and then descending 
at the anterior of the spine of the scapula, it is lost in the 
other muscles that lie on the dorsum of that bone. 

2. Articularis sinks downward at lhe axilla, to get below 
the neck of the bead of the os humeri, and to mount again 
at the back part of ii ; so that it almost surrounds the ar· 
ticulation, and is described in the muscles that draw the 
arm back, and to those Iha! raise it up. 

3. Cutaneous runs down the fore part of the arm, near 
1he skin, to which ii gh·es off branches; and then divides 
on the io!3iUe of the fore arm into seYeral nen.-es which sup· 
ply the tegumeuts there, and on the palm of the hand. In 
openim; the basilic Hin of the arm, at the usual place, the 
aame symptoms are ~ometimes produced as in opening the 
exiernal ju~nlar \·ein, and from a like camse; to wit, from 
hurting: a branch of I his cutaneus nen·e with the lancet. 

4. l'\Iusculo cutaneus, or perforans casscri, passes 
lhrough the coraco brachialli muscle; and after supplying 
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the biceps, Ono~ cubiti, and brachiali!' internu1, P•"!' 
behind the tendon of the biceps, and o• er the ceph.Ji9 
1·ein, to be bestowed 00 the- tegumenf8 o.n the ou!11de ti 
the fore arm and back of the ha1ul. 'I'h1s nerve,. ....., 
times hurt in opening the cephalic ,-ein, and causea pl9 
and numbness for a short time. 

5. J.\1 uscularis ha:s a spinal course from the nilla, ... 
tbe O» humeri, and backwarJ lo the exlemal part or i-. 
hone; supplying by the way theexlen•or mu~deaor1i9 
fore arm, to which it runs between the two hruh1al mu1elw# 
and within lhe supinator radii longus. At the upper ... 

~!~~~:i~~e1~~~;.!: :i~: 1i~:~~:sb~::~~1i: ~~!,a;c:~:!~~= 
obliquely over the rad111s, to be lost in the back or tire 
hand and 6ngers. The principal part of lbi• nerve piel'lllM 
through lhe supinator rat.Iii bre\·is, to serve the mllldlt 
thatexlend the band and fingers, who"le action1arell0t9f 
jured when the supinator act.. Part of this nerre ._ 
to be lost upon the ligament of the wl'ist. 

6. Ulnaris is ei<tended along the inside or the arm,111 
gi'e nerves to the muscles lbat exten<l tbefore1rm,l.t 
to the teguments of the elbow: toward the lower put. 
the arms it slants a little backward lo come at the gr-. 
behind the internal con<lyle of lhe os humeti,through wMll 
it runs to lhe ulna. Jn ils course along this bone it .... 
the neighbouring musrles and teguments; and ae ir ~ 
near the wrisl, it detaches a branch obliquely o'·erthe ... 
to the back of the band, to be lost in the convex parl _. 
several fingers. The larger part of the uer\ e goeafo ..... 
fol he inlernal side of the os pisiforme of the wrist; .... 
it sends off a brauch, which sinks under the large te.a.. 
in the palm fo go across fo the 01 her iti<le of the wrist,""' 
ing the musculi Jumbricales and intero!:isei, nnd al lut f8ll 
minaling in the short muscles of the thumb and fore 6apti 
'Vhat remains of the ulnar nerve afler supply in~ lhe .W 
m•111cles of the little finger, dhides inlo three brand8c 
whereof two are extended along the sides of the ahea•4 
the lendons of the llexors oft he lillle finger, lo furnisbtll 
conca\'e side of that finger; the lhird branch is dit~ 
in the same way upon the side of the ring finger, next to ... 
little finger. 

'Vhen we lean or press upon the internal condyle ol"ltl 
os humeri, the numbness and pricking we frequently r.
point out the course of this nerve. lVe ban seen a .... 
ness and strophy in the parts which we mentioned tlil 
nen·e to be sent to, after a wu\Wd-~ternal lower .... 
of the arm. · 
. 7. Radius accoinp:1.01t::o iJle humeral artery to .tbellait 
rng of the elbow, sen-ing lbe flexor of the cubit in it1wlln 
then P"""g through the pronator radii lerea muscle,. 
gives nerves 10 the muscles OD the fore part or 1111 
fore arm, and continues its course near to the radiot, lteo 
sto.wi~g brao~hes on. the circumjacent muscles. Neu til 
wrist tl sometimes g1,·es off a nen:e which is distributed• 
the back of the hand, and the con\ex part of the th..W 
and several of lhe fingers, instead of the branch or1be ... 
cular. The large part of the ner\'e pas,ing bebitld the• 
nular ligament of the wrist, gives nerves to the Uad 
muscles of the thumb; and aflenvartl sends a branch aJo1t 
each side of the shealh of the tendons of the llexonoll .. 
t~umb, fore. finger, middle finger, and one branch or ... 
stde of the rmg finger, next to the middle one to be .... 
on the concave side of I hose fingen. ' 
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Though the radial nerve passes through the pronator 
muacle, and lhe muscula1· nerve seems to be still more uo
fa\'Ourably placed within the supinator brevis; yet the 
action of the~e mu!icles does not seem to have any effect 
io hindering the influence of these nerves; for fhe fingers 
or baud can be bent while pronation is performing l'igorous
ly,and they can be extended while supinalion is exercised. 

The manner of I be going off, of these nerves of the fin· 
gers, both from the ulnar and the radial, is, that a single 
branch is sent from the trunk lo the siJe of the thumb and 
little finger ful'thest from the other fingers; and all the 
rest are supplied by a trunk. of a nene, which splits into 
two in some way before it comes as far as the ead of the 
melacarpu~, lo run along the sides of the different fingers 
that are nearest to each other. 

It might ha\·e been obsen ed, that in describing the pos· 
terior branches of the ulnar and muscular nerve, we did 
not menlion the parlicular fingers, to the convex part of 
which they are distributed. The reason for this omission 
is, the unce1·tainty of their distrlbu1ion; for I hough some. 
times these posterior branches go to the same fingers, to 
the conca,·e part of which the anlerior branches of the ul· 
oar and ratlial are sent, yet frequently they are distribut· 
ed otherwise. 

The twelve dorsal nerves of each side, as soon as they 
escape from between the' ertebr:t', send a branch forward 
to join the inlercos.tal, by \vhich a communication is made 
aruung them all; and they soon likewise give branches 
backward to the muscles that raise the trunk of the body, 
their principal trunk being extended outward to come at 
the furrow in the lower edge of each rib; in which I hey 
run toward the anterior part of fhe thorax, between the 
internal and external intercostal muscles, gh·ing off 
branches in their course to the muscles and teguments of 
the thorax • 
. The 6rsl dol'sal, as was alrea<ly observe<l, is particular 

in this, ~hat it conlributes t.o form the brachial nerves; and 
that the 1wo branches of the intercostal which come down 
to lhe thorax form a con~iderable gane;lion wilh it. 

'.rhe sixth lower dorsal nen-es give branches to the dia· 
phragm and abdominal muscles. 

The lwelrth joins with 1he first lumbar, and bestows 
nen·es on the musculus quadratus lumborum a11d iliacus 
inrerous. 

May not the communicalions of all these nervei;o be one 
reason why the parts Ibey :sene act so uniformly and 
conjunctly in respiralion, and conspire together in the 
conrnlshe motions of coughing, sneezing, &c? 

The communications of these lower ones with the in· 
tercosfals, may ~enie to explain the violent efforts of the 
abdominal muscles in a tenesmus, and in childbeadng. 

As the intercostal is larger in the thorax than any 
where else, and seems to diminish gradually as it ascends 
and descends, there is cause to suspect that this is fhe 
trunk from which the superior and inferior part!:! are sent 
as branches. 

The fi,·e lumbar nerves on each side, communicate with 
the inlercoslal and with each other, and give branches 
backward to the loins. 

The first communicate• with 1he last dorsal, sends 
branches to the abdominal muscles, to the psoas iliacus, 
ontl to the le~umenls and muscles of the fore parts of the 
thigh; while its principal branch joins with the other 
nerves, to form the crural nerve. 
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The second lumbar nerl'e passes through the psoas 
muscle, and is dislribnted nearly in the same way as the 
former; as is also the third. 

Branches of the second, third, and fourth, make up one 
trunk which runs along the fore part of the pehis, and 
pa3sing in the notch at the fol'e part of the great hole, 
common to the os pubis and ischiurn, is spent on lhe ad· 
duct or muscles, and on the tegumenfs on the inside of the 
thigh. This nerve is called the obturator or posterior 
crural nen·e. 

By uniting branches from the <econd, 1hird and fourth 
lumbar nerves, a nerve is formed that passes along the 
psoas muscle, to escape with lhe external iliac vessels out 
of the abdomen, below the tendinous arcade of the exter
nal oblique muscle. This nerve which is named the an· 
terior crural, is distributed principally to the muscles and 
teguments of the fore pal't of the thigh. A brauch how
ever of this nerve runs down the leg to the upper part of 
the foot, keeping near the vena saphena; in opening of 
which with a lancet at the ankle, the nene is somewhat 
hurt, and occasions sharp pain at the time of opeJ.'ation, 
and afterward numbness. 

The remainder of the fourth lumbar and the fifth, join 
in composing the largest nene of the body, which is soon 
to be described. 

Whoever all ends to the course of these lumbar nenes,. 
and of 1he spermatic vessels and nenes upon the psoas 
muscle, wilh the oblique passage of the ureter over that 
muscle, will not he surprised that when a stone is passing 
in this canal, or even when it is inflamed, the frnnk of the 
body cannot be raised erect without great pain, or th<. t 
!he skifl of lhe thigh becomes less ~ensible, and the thigh 
ts drawn forward, anrl that the testicle often swells, and · 
d1'awn convulsively toward the ring of the abdominal mu"" 
c!es. 

'I.1he sixth pair of the false ·,,-ertebrre consist each of 
small posterior branches sent to the hips and large anteri· 
or branches. 

Tbe first, second, and third, after coming through the 
three upper holes of the os sacrum, join together with the 
fourth and fi~1h ?f the loins, to form the la .. gest nerve of 
the body, which u1 well known by the name of schiatic or 
ischiatic nerve: l his, after sending large nerves to the dif~ 
fere?t parts of the pel\'iS, and to the external parts of gen-

;:~~~: :;:i~~e t~~\~:~~~1~~:~ o}
0 t~~ee 0~~::111~:~f ~~~ ~ife~; 

over lhe quadrigemini muscles to run down n~ar to the 
bone of 1he thigh at its back part, giving off nenes to the 
neighbouring. muscles and tegumenls ~orne way above the 
ham, where 1t has the name of poplileus nerve, it sends 
off a large branch that paeses over the fibula, and sinking, 
among the muscles on the aulerior external part of !he leg 
runs down to the foot lo be lost in the upper part of th~ 
larger toes, 5upplyin~ t.he neighbouring muscles and tegn· 
ments every where 1111ts passage. The larger branch of 
the schiatic, after giving branches to the muscles anu teg
uments above the ham and knee, and sending a large cul a· 
neous nerve down the calf of the leg to be' Jost at last on 
1he ou!sicle of the foot, and the upper part of tJ1e lesser 
toes, srnks belon~ the gemellus muscle, and dislributcs 
~ierves.to th~ muscle on.the ba~k of the leg, among which 
1t continues .•ts cour.se till passmg behin<l the malJeolus in. 
ternal, an<l m the mternal hollow of the os calcis it d._ 
vides into the two e><ternaland internal pion tar nenes: Th~ 
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mternal is di•tributed to the toes in the same manner that 
the radial nen·e of the hand serves the concue &ide of 
the thumb and fingers; and the external plantar is divided 
and distributed to the sole of the foot and toes, nearly aa 
the ulnar nene is in tbe palm of the hand, and in the con· 
cne par! of the fingers. 

•mailer than the three iuperior, soon is lost in the vetlc:a' 
urinaria and inte1tinum rectum. 

The fifth come• forward to the extremity of tl1e Oii 

crum and coccygi1 to be distributed principally to the 
l'afores aoi. 

Se~eral branches of these nerves that serve the inferior 
esfremities, pierce through muscles. 

The fourth, which wilh the two following, is much 

The sixth may be considered a• the termination~ 
substance called ligamentum dcnticulatum. For the 
of the various parts of the human body, 1ee the 
Pers10Loov. See also CoMPABATIVE A1U.TOMT. 

EXPLANATION OF THE .ANATOMICAL PLATES. 

EXPLANATIONS OF THE BONES. 

15. Theos Sacrum. 30. The Metatarsus. a,a. The Spine• of the 
J. The Cranium. I 6. The ossa Innominata. vie al V ertebr.,. 
2. 'l'he cervical Vertebrre. 17. The ossa llii. p. The Ribs. 
3. The Clavicles. 18. The ossa Pubis. I. The Cranium. 16. The lumbar Ver 
4. The Acromions. 19. The ossa lscbii. 2. Theos occipitis, 17. The osu lnnomi....._ 
6. The Humerus. r. The brim of the Pelvis. 4. Tile os Temporis. 18. Their Spine•. 
7. The Radius. s, The foramen Thyroide- 5. Theos Sphenoides. 19. Theossa Pubio, 
8. The Ulna. um, 6. The Scapula. 20. The os Sacrum. 
9. The Carpus, I. The trochanter Major. 7. lls Spine. 22. The Femur. 
JO. The Metacarpus . "· The trochaoter Minor. 8, The Humerus. 24. The trochaoter M' 
11, 12. The SternuJJt. 20. The Femur, 9. The Radius. 25. The Patella. 
13. The Ribs. 21. The Patella. JO. The Ulna. 26. The Tibia. 
a. The true Ribs. 22. The Tibia. 11. The Olecranon. 27. Fibula. 
c. The false Ribs. 23. The inner Ankle. 12. The Carpus. 28. Theos Calcio. 
t. The transverse processes 24. The Fibula. 13. The lllet~carpus. a, b, c,-d, e. The bonnof 

of the lumbar Vertebrtll, 25. The ASl!ragalus. 14. The cen1cal Vertebrre. Foot. 
I'!;. The lumbar Vertebrre. 26, 27, 28, 29. The Ta1·su•. 15. The Cl3'·icles. 

EXPLANATIONS OF THE MUSCLES. 

·s~G. 1. Superficial Muscles. s. Short head of Triceps. !. Obrurator Externus. 
~~ Platystica Myoides. I. Great head of Tiiceps. 111. Triceps Brei is. 

.. b. Deltoides. tt. Obtu.rator Exterr~us. n. Triceps Magnus. 
c. Biceps. ~. Fascia of th~ Thigh. o. Triceps Longus. 
d. Pronator Teres. 1v. Rectus ~ru:1s. . p. Vast us Exlernus. 
e. Supinator Longus. x. Its termma!Jon m the Pa· q. Cruralis. 
f. Fle1<or Radialis. tella. r, Vastus lnternus. 
g. Palmaris Longus. s. Ligament of the Patella. 
h. Flexor Ulnaris. a. Srerno Cleido Mastoideus. 
i. Pectoralis Major. b. Sterno Hyoideus. 
k. Obliquus Externus. c. Biceps. 
I. Linea Semilunaris. d. Flexor Digitorum. 
m. Linea Alba. e. Pectoralis l\tinor. 
n. Abdominal Ring. f. Serratos lllagnus. 
o. Sartorius. g. Transversalis. 
p. Tensor Femoris Vaginlll. h. Pyramidalis. 
q. LongheadoftbeTriceps. i. Obliquus Internus. 
r. Pectinalis. k. Peclinalis. 

FIG. Ill. 

a. Trape:r.ius. 
b. Latissirnus Dorsi. 
c. Del!oides. 
d. Triceps Cubiti. 
e. Gluteus Magnus. 
f. Biceps Cruris. 
g. Semitendioosus. 
h. Semimembranosus. 

EXPLANATIONS OF THE VISCERA. 

J, The Liver. 
2. The round Ligament. 
3. The Gall Bladder. 
4. The Pancreas. 

8. The Vena Cava. 12. A portion of the same 
10. A Probe passed under reOected. 

the inferior Me•enteric 13. The Rectum. 
and spermatic VeHels, 14. The Bladder. 

i"IO. IY. 

a. Levator Scapul.,. 
b. Supra Spinatus. 
c. Infra Spioatus. 
d. Rhomboideus Minor. 
e. Rhomboideus Major. 
f Triceps Cubiti. 
g. Serratos Inferior Poa 
Ii. Gluteus Minimus. 
i. Ol>liquus loternu1. 
k. Biceps. 
l. Gracilis. 
m. SemiteQdioosu1. 
n. Plantaris. 
o. Soleus. 
P• Serratos Superior P 

cua. 

2. The Jugular Vein1. 
3. The Subclavian Vein. 
4. The descending CaYL 
5. The ri~ht Auricle. 

5. The Spleen. 
II. The Kidneys. 
7. The Aorta. 

and above the Ureter, 
Aorta, and Vena Cava. 

6. The ri~bt Ventricle. 
l'Jo. n. 8. The Aorta. 

I 1. The parietie1 of the Ab
domen. 

J. T~ec:•rtebrlll of the ~o.~~~ ;u~~L:~~ .. Arter1• 
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13. The Liver. b. The middle lobes or the s. The Corpora Pyramidalia, 

14. 'l'he broad Ligament. I. The right Venlricle. c. T~:~n;rebellum. x . Br~~~~:J~· of lhe carotid 

!~ J.~: g:~~!!i,~der. ;: ~t: ~~ahntc!::~~~he pul- d. '!'be Medulla Oblongata. y. Fissura Sylvii 
17. The lnleslines. monary Arlery. t. The pituilary Gland. 
18. The Spleen. 6. The descending Cava. f ~~e ~rpi°'a ~~irnria. 
1,1.A parl of lhe Aorta. ~: ~~= ~r~~~~· of the pulmo- i.' Th: ~p~~ ~~rve:~ves. 
2. The Creliac Arlery. nary Artery. k, m, n,,o. Branches of the 

~: i~: ~?.,:~'.or Mesenteric. 9. The Duclo• Arteriosus. P· T~:s•~~r!ei~hteiair of 

~: i~: ~f.".'c~.~~~f the Su- a. The ant::;:~ ~~bes of the q. T~·;~";;h pair. 
perior Me.senteric. Brain. r. The accessory Nerve. 

a, a. The conrniutions of the 
Cerebrum. 

b, c. The Dura Maler re
flecled. 

d. The Piamata and Tuni
ca Arachnoid ea, CO\'

ering lhe Cerebrum. 

EXPLANATIONS OF THE ARTERIES, yg!NS, AND ABSORBENTS. ANATOMY, PLATE VI. 

FIG. r. Arteries. 39, Upper Coronary Artery. FIG, 11. Veins. 20. Cavily of the Pelvis. 
1. Aorta. 40,40. Ph.rem.c Arteries. a,a. Vena Cava. 21, 21. Spin.• oflheos Ilium. 

2. ~;~;.k of the coronal Ar- !~ ~~;~~c :.1:::i~ric Ar- b. Dc:~·a~ding trunk of a ~r~· i;~·~~~tic_ g.land in 

3. Ligament um Arteriosum. 1ery. . e. Ascending truak. the g.rom, rece1vmg lym-
4. Subclavian Arlery. 44. Superior ?ranches of the d, d. Subcla\'ians. phal10s_frnm the lower 
5,5. Carotid Arteries. Mesenter1c. . e. Vena azygos. extremity . . 
6, 6. Verlebral Arleries. 45. Lower Mesentenc Ar- f. lntercostal Veins. 24, 24. Lymphafl<;'. of the 
7, 7. Arteries of the lower tery. . g. :Mammary Veins. Jower extrem11ies. . 

part of the face. 49, 49. Emulgent A~lenes, i, i. lnlernal Jugulars. 25. A plex.us of Lymphat1_cs 
8, 8. •rernpora) Al'teries. 50. Ve~tebral Arteries of the l, l. External Jugulars. on the side o_f the pelns. 
IO, JO. Trnnks to lhe fora- Loms. . . m. Right axillary Vein. 26, 26. Muscuh psore. . 

mina narium. 51. Sper~at1c Artel'JeS. n. Cephalic. 27. A plexus ?fLymphalics, 
I J, 11. OccipitaJ Arteries. 52. Arte~1a Sacra.. o. Basilic. which !iavmg passed ?ver 
12, 12. Arteries to lhe fauces. 53, 53. Ihac Arteries. q. Phrenic. the brnn of the pelvis at 
13, 13. Conlortions of the 54, 54. ll~acus Externus. s, 8 , Emulgen!s, (25,) an~ havmg enler~d 

Carotid~. 5b, 55. Iltac~s. Intern us,. w. Internal lliacs. the cavity of the pelvis, 
14, 14, CarotidArleries. 56, 56. U~b1hc~I A1·ten.es. I. Vena Sacra. nex~ ascends and passes 
15. Contortions of the Ver- 57, 57. E~1gastr1c Arte1:1es. 2. Spermatic Veins. bebmd the lliac Artery 

tebrals. 60. Arteries to the Pe~IS· 3, Epigastric. to (29.) • 

16. ~~ri~e~~~sn~:ta~he Me- 61. t;1~':{~.r~f the urinary 4, Saphena, 28. ~Jern:!:!,~~s o~·~:':~. ~·:: 
18. Arteries within the Skull. 62. Arteries of the Puden- :rro. nt. Absorbents. per part of the os sacrnm, 
19. Arteries of the Larynx. dum. }, The Neck. to meet those of the right 
20

' ~~;.~~t,~~·~~~kt~~·a;.,~:: ~~: ~~:~~-Penis. i'. ;.e~~gc::a~·~~perior. 29. 'lt:~i.t psoas, with aplex-
21, 21. Mammary Arteries. 65. Upper P.arl of the Dor- 4, 4. Subclavian Veins, us of Lymphatics on its 
22. Arteries to 1he llluscles sum Pems. . 5. B'eginniug of Aorta, pull- side. 

of the os humeri. 66. Corpo~a Cavernosa ~ems. ed on one side to show the 31. Spaces occupiedbylym-
23, 24. Divisions of the Ar- 67 •Arteries of the Pems. thoracic duct. phalic glands. 

trries of the arm. 68. Sept.um of the Corpora 6. Branches. 32. Trunk of the Lacteals. 
25,25. BranchofArterynot cavernosa. 7. Carolid Artery. 33. The same dividiog into 

al1Vays luund. 69. Crura! Artery. 9. Trachea. two branches. 
26, 26. Exlernal Artery of ZO. Arteries. to the M~.s7les IO. Spine. 34. Thoracic duel . 

the Cubit us. of the thighs and 'l 1b1re. 11. Vena azygos. 35. Duct passing under the 
27, 27. Arteries of the hand 71. Part of the Crural Artery,12. De•cen<ling Aorta. crus cliaphragmatis, and 

and fingers. Z2. Th~ee trunks of the Ar- 13, Creliac Artery, dividing under the right emulgcnt 
29. Bronchial Artery. tenes. of the Leg. into three branches. Artery. 
30. Descending Aorl~. 73. Arl~nes of the foot. 14. Superior Mesenteric 38. Thoracic duct, passing 
31. Jnlerc:ostal Arteries. . A. Sem1l11nar V~lves. Artery. under tbe curvature of I he 

34i1i?:!110~~·~~:~ic:~.;;~~: B, B. ~a~i:J~f~~~os~~L the 15. ~;~:ht Crus, Diaphragma- ~~~t;:f~o .. ~~c\~!~~~e~~~~~ 
35. J,owe~ Coronary Artery. C. Pituitary ~land . . 16, 16. Two Kidneys, 39, A plexm of Lympbalics 
36. Py!ori~ Artery. D, 1!· Opth~lm1c Arlencs, 17. Right Emulgenl Artery. passing upon the trachea 
37. Ep1p.lo1c ~rtery. E, E. Arteries of lhe Cere- 18. Exlernal Iliac Arleries. from th e thyroid glan<l to 
38. Ram1ficahons of tho Cor· helium. 19. lnternalllioo Artery. . the thoracic <luct. 

onary Artery. 
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AXATROPE, a relaxation of the stomach, attended 
1'ith Jos11 of appctift>, ,·orniling and nau~ea. 

ANAUMACllON, among the ancients, the crime of 
refusini:; to serve in the fleet, the punishment of which 
·was infamy. 

A:\CUILOPS, in medicine,a small tumour in the great 
angle of the eye, frequently degenerating into an al.lscess, 
or fistula lachrymalis. 

ANCHOR, in maralime affairs, is a Hry large and 
heavy iron instrument, with a double hook at one end, and 
a ring at the other, by which it is fastened to a cable. lt 
is cast into the botlom of the sea, or rivers, where taking 
its hold, it keeps ships from being drawn away by the 
wind, tide, or currents. 

There are several kinds of anchors : t. the sheet an· 
chor, which is the largest, and is never used but in violent 
storms, to binder the ship from being driven ashore. 2. 
The two bowers, which are used for ships to ride in a 
harbour. 3. '!'he stream auchor. 4. The grapnel. The 
iron of which anchors are made, ought neither to be too 
soft nor too britlle. Io order to give them a proper tern· 
per, it is the practice to join brittle with soft iron, and for 
this reason the Spanish and Swedish iron ought to be pre
ferred. 

'rhe shank of an anchor is to be three times the length 
of one of ils flukes, and a ship of 500 tons ha• her sheet 
.anchor of 2000 weight; and so proportiooably for others 
.amalleror greater. 

The anchor is said to be apeak, when lhe cable is per
pendicular between the hawse and the anchor. An an· 
chor is said to come home when it cannot hold the ahip. 
An anchor is foul, when by the turning of the ship, the ca
ble is hitched about the fluke. To shoe an anchor, is to 
lit board• upon the flukes, that it may hold the helter in 
soft ground. \Vhen the anchor bangs right up and down 
by the ship's side, it is said to be a cock bell, upon the 

sh~,i~~:t~¥ ~~:17o~~~~~~e state of a vessel moored and 
fixed by her anchors. Dro7iping an anchor, imports the 
letting it down into the sea. lo some cases it is necessary 
to drop two anchors opposite lo each other ; one to keep 
the ship firm against the tide or flow, lhe other againc;f the 
ebb. Weighing anchor, is the rero,·ering it into the vee· 
11el in order for sailing. The anchor is ordinarily weighed 
by means of a windlass. 

ANcnoa, in architecture, a sort of carving, something 
resembling an anchor. It is commonly placed as part 
of the enrichments of the boullins of capitals of the Tus
can, Doric, and Ionic orders, and also of the boultins of 
bed mouldings oft he Doric, Ionic, and Corinthian cornices; 
anchors and eggs being carved allernately through the 
whole building. 

A~·cHons, ia heraldry, are emblems of hope, and are 
taken for such in a spiritual as well as in a temporal sense. 

ANCHORAGE, or ANCHORING GROUND, a place 
where a ship may cast anchor. 

The best aachoring ground i• stiff clay or hard sand ; 
and the best place for riding at anchor, is where a ship 
is land locked and on! of the tide. 

AHRORAGE, in law, is a duty taken of ships for the use 
of the port or harbour. 

ANCHOVY, in ichthyology and commerce, a species 
of clupea, with the upper jaw longest. See CLVPE&. 

AND 

The anchovy is so like the common sprat,_ another ape. 
cies of clupea, that it is no wonclcr lbi~ 6!ib 1s often piQ. 
led and sold under its name. 

The fishing for ancho•·ies is carried on chiefly in tie 
night time; 1Vhen a light being put on th~ stern oft .. 
vessels, the fish flock round, and are caught m lhe Dell. 

ANCHUSA, ALCANET, or BaoLoss: a genu1 of ... 
monogynia order, belonging to I he peatandria cl• II 
plants. The calyx is a quinquepartite perianthium, ... 
long and persistent: the corolla is monopetalouo andr., 
nel shaped, the throat clo•ed with scales : lhe 11..., 
consist of five short filaments; lhe anther"' oblong ... 
coYered : the pistillurn has four germina, a filiform 1111.., 
and obtuse stigm~: there is no pericarpium, the calyi,.. 
taiaing the seeds in its bosom : the seed~ are four, obleag. 
gibbous, and engraven at lhe base. There are eigb1.,.. 
cies, all of which may be propagated by seeds. 

ANCHYLOSIS, in surgery, an immobility oftbejoioli. 
This term is used when any joint of the body bee-, 
whether from external or internal causee, stitfand infledle. 

ANCISTRUM, a genus of the diandria mouogynilci. 
and order, and of the natural order of rosaceae. 1'1• 
sential character is, cal. four leaved ; cor. none : 1tigm, 
many parted: drupe, dry, hispid, one celled. 

There are three species, but scarcely deserving llllb. 
ANCLE. See TALUS in ANATOMY. 
.ANCON, in anatomy, the gibbous eminence, ortlenn 

of the arm, the middle of the eminence on which we rat 
when we lean. See ANA'COJUY. 

AN CONES, in archileclul'e, the corners or coiu i 
wal!ll, crossbeams, or rafters. Vitruvius callti the• 
::~:;,e:~icb are a sort of shouldering pieces, by tbe-

ANCONY, in mineralogy, denotes a piece of iron bQ. 
ioned i11lo a Oat bar, about three feet long, with a tqM 
rough knot al each end. 

ANCRE'E, in heraldry, the ••me wilh anchored. 
ANCY LE, ia antiquity, a kind of shield which fell,• 

was pretended, from bea\'en, in the reic::n of NumaP• 
pilius; at which time, likewisP, a \'Oice was heard, decllr
ing that Rome should be mistress of the world ao lolg• 
she should presen-e this holy buckler. 

ANCYLE, in surgery, a dislorliou of fbe joinll, cam 
by a settlement of the humours, or a distention fl* 
!1er\·es; in which c_"3e remedies of a moJlifying and reld· 
10.~ nature are reqmred. 

ANCYJ,OGLOSSUM, a contraction of the liga111e1t11I 
the lon~ne, hindering speech. This happens, eilher• 
the membrane which snpporl• the tongue is nalurallyill
perfect, or of too hard subsfanre, or is occasioned by t 
pr~ceding ulcer, anrl a hoed cicalrix left under the tonpe. 
It IS to be cured only by manual operation by the Ill' 
geou. 

ANCYLOTOMtTS, a knife for Joo•ening the tonrt
lt is applied also lo all crooked bladed knh e•. 

AN DABA T .IE, in antiquity, a 'ort of gladiaters, • 
mo~uted on horseback, or in chariots, fought hoodwiake4 
having a hehnet}hat ~o.-ere? I heir eyes. 

AND:Ai\IE,...TO, in music, !he mo\"ement lo giving~ 
the subject of a _fugue; a theme, longer, and more• 
porlant than a point. 

ANDANTI, in music, si~nifies, especially in tho .... 
basses, that the note1 are to be played di•tinctly. 
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ANDIRA, a trne in the Brazils, the wood of which is 
well adapted for building. It is a genus of the diadelphia 
decandria class and order. I l is scarcely known in Europe. 

ANDRACHNE, in botany, the name given by Lin
meus lo a genus of plants, of the gynandria order, belong~ 
ing to lhe monoecia class of plants. Tbe character:!! are: 
the male calyx consists of five leaves ; the corolla has 
five petals; and the stamina, which are also five in number, 
are inserted iuto the stylus: the female calyx is divided 
into five leaves; there is no corolla; lhe styli are three: 
and the capsule is trilocular, containing three seeds, Three 
species of no account. 

ANDREW, or Knights of St. Andrei•, an 01·<ler of 
knights more usually called the order of the thistle. 

ANDREW, knights of St. is also an order .instiluted by 
Peter the Great of Muscovy, in 1698; the badge of which 
ia a golden medal, on one side whereof is represented SI. 
Andrew's cross, and -ou the other are these words : C11ar 
Pierre mona1·que de toule la. Rtlssie. 

ANDRIA, in Grecian antiqui1y, public entertainments 
first instituted by Minos of Crete, and, afler his example, 
3ppoinled by Lycurgus at Sparla, at which a whole city, 
or a tribe1 assisted. They were managed with the utmost 
frugality, and persons of all ages were admitted, the 
younger sort being obliged by the lawgiver, to repair th ii h
er as to schools of temperance and sobriety. 

ANDRAPODOCAPELI, were dealers in slaves in 
ancient times. At Athens, several places in lhe forum 
were appointed for the sale of slaves. Upon the first day 
of each month, I be merchants brought them into the mar
ket, and exposed lhem lo sale, while the crier, standing 
upon a stone erected for that pm·pose, called the people 
together. 

ANDROGYN A, in botany, plan1s bearing male and 
female flowers, wilh slainens only, and some wilh pistils 
only on the same rool: such are the cucumber and melon. 

ANDROL EPSY, in Grecian antiquity,an action allowed 
by the Ar henians,againsl such as protected persons guilly of 
murder. The relalions off he deceased were empowered 
to seize lhree men in the city or house, whilher the male. 
factor had fled, lill he were eifher surrendered, or satisfac
tion nrnde some other w:iy for the murder. 

ANDROMEOA, in astronomy, a small northern con· 
sle:llation, consi-.iing of twenly·se,·en stan, ,·isible to the 
naked eye; behind Pegasus, Cassiopeia, and Perseus. 

ANDROMEDA, in botany, !he marsh cyslus; a genus of 
the monogJnia order, belonging to the decandria class of 
planls; and in !he nalural method ranking under the eigh
teenth order, bicorne;;. The characters are: the calyx 
is a quinqueparlite peri:rnlhium, small, coloured, and per. 
sistent: lhc <·orolln is monopetalous, campanulated, and 
quinc1uefid, with rcOecled cli,·isions: the slamina consist 
of ten sulrnlated filamenl'i, shorlcr than fhe co1·01la: the 
anllierre two horned and nodding: the pisli!lum has a 
roundish germen, a cylindl'ic stylus larger than lhe stami
n,1, and pcr~istenl, and an oUluse stigma: the pericarpium 
is a roundi.~h fi\"e cornered capsule, with the cells and 
fhe ,·alve~; lhe seed-. are Yery numerou s, roundish, and 
glo~gy. There arc twenly-five ~pecieR, chiefly American 
plants and hardy. They are planted in black earth with 
olJ1rr bop; plantst and are on the whole ornamenlal. 

A.NDRONA, arnone; the nncienls, clenotes a street, or 
public place, where people met and coorersed together. 
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It is also used for that part of churches deslined for the 
men. 

ANDROPOGON, a genus of the polygamia monoecia 
class and order, and of the nalural order of grasses. The 
essential character is the same in the male as in the her. 
onJy in the former the styles are three; in lhe hermapli ~ 
the cal.is a glume; one flowered col'.glume, au-ned at both 
ends, except the A. nardus, which produces three, styles 
two, t;eed one. 

There are thirty·fi\'e species, one desening notice. 
ANDROPOGON NARnus, which produces the Indian nard, 

or spikenard of the shops. rrhe spikenard, as brought 
from lhe East Indies, is a congeries of small fibres issuing 
from one head, and matted close togelhel', so as to form a 
bunch about tJ1e size of the finger, with some small slrings 
at the opposite end of the head. The matted fibres, which 
are the puts chosen for medicinal purposes, are supposed 
by some to be the head or spike of the plant, by others 
the root: they seem rather to be the remains of the wilh~ 
ered slalks, or ribs of the leaves : some limes entire lea,·es 
and pieces of stal"ks are found among lhem: we likewise 
now and then meet with a Dumbel' of these bunches issuing 
from one root. Spikenar<l has a warm, pungent, and bit~ 
terish taste; and a strong, not very agreeable smell. It 
is stomacbic and carminative; and said lo be alexipharmic, 
diuretic, and emmenagogue; !_but at present it is perhaps 
impropel'iy very little employed. 

AN DROSACE, in botany, a genus of plants, the flow
er of which cousisls of one sau<:er like pelal, ,·ery wide at 
the moulh, and divided into five segments; and its fruit is 
a globose, unilocular capsule, containing a number of sniall 
oval or roundish seeds, affixed to a placenta. 'l'bis genus 
belongs to the penfandria monogynia cJassof Lianreus, takes 
its name from the relief it was s.upposed lo give mankind; 
being aperilive, and good in the gout, dropsy, and reten
tion of Ul'ine. There are seven species, but now of little 
account. 

ANDRY ALA, in botany, a genus of plants, the flower 
of which is monopetalous, and lhe seed, which is single, 
oval1 and crowned with dowi'l, bas no other cover but the 
cup. 

It belongs to the syngenesia polygamia class of Lin
nreus. Six species. 

ANEE, in commerce, a measure for grain, used in some 
provinces of France. 

Al Lyons, it signifies a certain quantity of wine, which 
is the load an ass can carry at once. That load is fixed at 
eighty Ene:lii;h quarts, wine measure. 

ANEMOMETER, among mechanical philosophers, an 
inslr11rnent rnntrived for measuring the strength of the 
wind. See PNEUl\JATICS. 

ANEMONE, w1Nn FLOWER: a genus of the polyga
miaorder, helonging lo the polyandrin class ofplanh; and 
in the natural method ranking; ·un der the twenly-~ix1h or-

~~;:i~~1:~~~~~:~~;· b!~~:!t~bnea~o~;~~~ ~~~;ors:~k n:~·~~f~~~ 
unless the wmd blows. The characters are : there is no 
calyx; the corolla consists ofpelals of two or lhree orders 
three in each series, oblongish: the stamina comist of nu: 
merous capillary filamenls; the anlhel're didymous and 
erect. The pistilluru has numerous germina collected into 
a head; the styli are pointed; the stigmata obtuse: there 
is no pericarpium; the receptaculum is ~lobular: !he seed• 



are very numerous. Of this genus there are twenty.eight 
aper.ies; but those valua~le on account of the beauty of 
their flmvers are the fotlowrng: 

J. Anemone .Appenina is a native of Britain, and grows 
in woods. The flowers of this species are sometimes sin-

~!e~:o~~t~omT~:;sa:;~:~ei~ ~;~~I.colours are white, blue, 

2. Anemone Coronaria. 3. Anemone Hortensia. These 
two are natives of the Levant, particularly of the Archi
pelago islands, where the borders of the fields are covered 
with them of the most beautiful colours. When they 
grow wild, the flowers are commonly single; but by cul· 
tore they are greatly improved: they become large and 
double, making some of the greatest ornaments of gardens. 
'J.1 heir principal colours are red, white, purple, and blue; 
some of them are finely variegated with red, white, purple, 
and many intermediate shades of these colours. 

4. Auemone Nemorosa grows wild ia the woo<ls in many 
parts of Britain, where it flowers in April and May. The 
flowers are white, purple, or reddish purple, sometimes 
single, and sometimes double, so that they make a pretty 
appearance. 

The hepaticas and pulsatillas are now classed among the 
anemonies. All the single kinds are easily cultivated by 
seed, which must be sown in the spring in a wide pot or 
pan, and scarcely covered. The pot must stand out of 
the way of the sun, till the plants are strong, and they way 
be planted out in the autumn. The double anemonies are 
propagated by offset•. All the sorts are considered as 
among the finest ornaments of our gardens. 

ANEMOSCOPE, according to Virtuvius's descrip· 
tion, a machine showing from what point of the compass 
the wind blows. 

Thi!:! is done by means of an index moving about an up
right circular plate, the index being turned by an horizon
tal axis, and the axis by an upright staff, at the top of 
which is the vane moved about by the wind. 

ANE'IHUM, DtLL, in botany, a genus of umbellifer· 
ous plants, of the digynia order, belonging to the pen tan· 
dria clasa of plants. The essential characters are: the 
fruit is onl, compres~ed, striated; and the petals, five, 
:'tre inrnlute, entire, and very short. There are three 
species. 

]. ANETHUl\J FENICULUM, or fennel; of which there 
are two varieties, the common and the sweet. Both sorts 
are cultivated in our garde as: the common is a perenaial 
plant : the sweet fennel perishes, after it has given seed; 
nor do its seeds come to perfection in this climate. 

2. ANET HU I'll GRAVEOLENS, or dill, is an annual plant. 
3. FtNOCHto, a sallad herb. Of the 6rst species, the 

fennel, both the seeds and roots are used in medicine. 
The seP.ds of both the feanels have an aromatic smell, and 
a moderately warm pungent taste : those of the sweel fen
nel arc in fia,·our most agreeable, and have also a cons id· 
erable degree of sweetness; hence our co1leges have di· 
reeled the use of these ouly. They are ranked among the 
!Jot seedg, and are undeservedly looked upon as ~tomachics. 
The wJ1olc of the genus are indeed only filthy weed~, un
pleasant in the taste, and causing the breath to smell of 
tho~e who Me ~o indelicate as to eat them. 

A NE URIS}!, or. AsEDRHM, in surgery, a throbbing 
tumour, distended with blood, and formed by a dilatation 
orruptureofan artery. See SuRGERY. 
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ANGARIA, in Roman antiquity, a kind or.publ.ic ser. 
vice, imposed on the provincials, wLich consusted ·~.Pro. 
viding horses and carriages for the conveyance of mtl1111)' 
stores, and other public burthens. 

ANGEIOGRAPHY, or AscEtOLOOY, among anato. 
mists, the description and history of the se\Cral .'·e88el1of 
the human body, as the arteriu, veini:;, lymphatics, &c. 

ANGEIOLOGY, the description of the \OSsels oftl1e 
body, which are concerned in the cirtulation of the bloed, 
and in absorption. See ANATO!\IY. 

ANGEL is a tit le gi' en to bishops of se<eral churchet. 

~~e1~~8he5:~~es \:o~t~np:~~h~~~e~=t.~~~e~?cJ :,~';he.~~!~h: 
because of the angels; and thus m the Revelallons, the 
seven stars are the angel!:!, tbal is, bishops of the 1enn 
churcheci. 

ANGEL, in commerce, the name of au ancient goldcoia 
in Englanu, of which some are still to be seen in the cohi
nets of the curiou3. It had its name from the figureolq 
angel, represenled upon it. It was 23! carats fine, uil 
weighed four pennyweights. Its' alue differed in dilrerat 
reigns. In the reign of Henry VJ. ii was 6s. 8d. in the 
Isl Henry VIJI. 7s. 6d. in the 3~th Henry Vlll. 81. ir 
the 6th Euward VJ. and in the succeeding reigns o(Muy 
and Elizabeth, it was 10s. 

ANGELIC garment, one which, among our aoce1ton, 
wa• put on a lillle before their death, that they might hm 
the prayers or the monks. 

ANGELICA, a geuus of the digynia order, belonging to 
the pentandria class of planls, and in the natural melhod 
ranking under the 451h order, umbcllalre. The essential 
characters are: lhe fruit is roundish, angled, solid, with 
reflecting styli; the corollre are equal, and Jhe pelm 
incunalecl. There are six species. The angelica, 
archangelica, salh•a, or common angelica, which is cuJti. 
vated in gardens for medicinal use, and likewise foraaweet· 
meat, grows naturally in the northern countries. 

All the parts of angelica, especially the root, baTea 
fragrant aromatic smell, and a pleasant bitterish warmt11le, 
glowing upon the lips and palate for a long time af1er they 
have been chewed. The flavour of the seeds and leares 
is very perishable, particularly that of the latter, wbiclr, 
on being barely dried, lose the great es! part of their tatle 
and smell: the roots are more tenacious of their flavour: 
~hough even these lose part of it upon keeping. Angelita 
1s one of_ I he most ele~ant aromatics of European growtl, 
tho.ug~ little regarded rn.the present practice. The rlJl!I, 
'~h1ch 1s the most efficacious part, is used in the aroD'allC 
tincture; and the stalks make an agreeable sweetmeat. 

.ANGELI CS, in church history, an ancient sect of h~r
et1cs, supposed by some to have gained this appellattOI 

~~~:~ t/;1:\'~ ~~~~:~~~n;e7~~~titohne o~~:~fJl~aasn~r~~t:~h~; 
aneels. 

AsGEL1cs is also t11e name of an order of kniehts in•~ 
luted io ~ 191, by Angelus Fla vi us Comnenus, emp;ror of 
Constanttnople. 

Al'IGELITES, in church history, an ancient sect GI 
heretic,.s, ~\' ~o--e dis tingui~b~ng tenet wac::, that the pe~ 

~~~h~0~r~T\~~·::~;di~,i~t~a~:s:~~:i.stence, but partake• 

ANGEL~T, in.the Li•tory of coins, a gold coin struck 
at Pam, wlule •Object to the English, so called from tbe 
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representation of an angel supporting the arms of England 
and France. 

ANGERON ALIA, in antiquity, feasls celebraled at 
Rome in honour of Angerona, the goddess of silence and 
patience. 

ANGINA, in medicine, a violent inflammation of the 
throat, otherwise called quinsy. 

- ANGlN"A 71ectoris, a disease so called from the seat of 
the disorder, and the sense of anxiety and strangling with 
which it is attended. See ll1En1c1NE. 

ANGIOSPERMIA, in the Linnrean system of botany, 
denotes those plants of the didynamia class, which hue 
their seeds enclosed in a capsule, or seed vessel. 

ANGLE, in geometry, the iaclinalion of two lines meel· 
ing one anothe1· in a point, and called the legs of the an~ 
gle. See GEOMETRY. 

ANGLING, among sportsmen, the art of fishing with a 
rod, to which are fitted a line, hook, and bait. 

In angling the following rules aro lo be observed. I. 
To place yourself so that yout• shadow does not at any 
time lie upon the waler, if shallow. 2. To angle in a pond 
near the ford where the cattle go to drink, and in rivers, in 
such places as the tish you intend lo angle for usually 
frequent; as for breams, in the deepest water; foL· eels, 
under banks; for chub, in deep shaded holes; for perch, 
in scowri:;; for roach, in the same places; for trouts, in 
quick streams. 

The best times for angling are from April to October; 
for in cold stormy weal her, or bleak easlerly winds, the 
fish will not bile. The time of the day, in lhe warm 
months, is in the morning, about niue o'clock, and in the 
-0.fternoon, between three and five. Jn order to attract 
the fish lo the place i11tc11ded for angling, it will be prop
er once in fom· or fi\'C clays to cast in some corn boiled son, 
garbage, worms chopped to pieces, or grains sleeped in blood, 
and dried; and if you fish in a stream, it wi!J be best to 
cast iu the grains above the hook. 

The best way of angling with lhe Oy, is down the rh•er; 
and in order to make them rise freely, be sure lo use such 
mes as you know they are naturally inclined to, and in 
such manner as they are accustomed lo receive them. 

ANGON, in the ancient military art, a kind of ja\'elin 
used by !he French. They darted ii a considerable dis
t:rnce. The iron head of this weapon resembled a Oow
er de luce. II is the opinion of some writers, that the arms 
of France are not flowers~ but the iron point of the angon, 
or ja\•elin 11f the ancienl French. 

ANG UINUM, ovoM, among ancient naturalists, a fabu
lous kind of egg, said to be produced by the saliva of a clus
ter of serpents, and possessed of certain magical virtues. 

This name is also given by Mercatus to the Japis scol 
rend rites. 

ANG UIS, in zoology, the name ofa genus of serpents, 
di:-;tinguisbed from llic rest by J1a\'ing !he belly and under 
part of the tail covered wilh scales, like those on the olher 
parls of th~ body. 'l'he body is shorter, and more uni· 
formly cylindric, than in the ge11us of !he coluber, and the 
eyes are in general small, and !he tail rather obluse. No 
poisonous species of anguis has yet been disconred. 
'J1he1·e nrc 15 species; !he most remarkable are: 

Angui'i hipes, or two fooled snake; it is a native of the 
Indies, aud has two shol't feet, with two toes, near !he 
onu•. 1n erery scale of this species there is a brown 

22 '-* 

ANG 

point. 2. Anguis cerastes, a native of Egypt. 3. An· 
gui> colubrina, an inhabitant of Egypt. 4. Anguis eryx, 
a uali\'e of Britain, and likewise of America, is about 
a span ia length, and about the thickness of a man's 
finger. One from Aberdeenshire, described by l\lr. Pen
nant, was fifleen inches long: the belly is of a bluish lead 
colour, marked wilh srnall while spots, irregularly dispos· 
ed ; the rest of the body of a grayish brown, with three 
longitudinal dusky Jines; one extending from the head, 
along the back, lo the point of the tail; the others broader, 
anu extending the whole length of the sides. 5. Anguis 
fragilis, see plate, Nat. Hist. fig. 20, or Glass snake of 
Catesby. The skin is smooth, with small scales, closely 
connected. A small blow with a stick will cause the 
body to separate, not only at the place struck, but at two 
or three other places, the muscles being articulated in a 
singular manner quile through to the vertebra. They ap
pear earlier in the spring than any olher serpent, and are 
numerous in the sandy woods of Virginia and Carolina. 
6. Anguis jaculus, or dart snake. Anguis laticauda, a aa~ 
tive of Surinam. 7. Anguis Jumbricalis, a nath·e of 
America. 8. Anguis macuJata, a nalive of America. 9. 
Anguis meleagris, is a native of the Indies. 10. Anguis 
platura: the bead is oblong and without teeth; the body 
is about a foot and a half long, black above and white be
low. IJ, Anguis quadrupes, or four footed snake. The 
body of this species is cylindrical, with 14 or 15 longitu .. 
dinal ash coloured streaks; the tee th are exh'emely small; 
it has no ears: the feet are at a great distance from each 
other, very short, wilh five toes and small nails ; but lhe 
toes are so minute, that they can hardly be numbered. It 
is a ua1ive of Java. 12. Anguis reliculata, a nati\'e of 
America. 13. Aaguii3 scylale, a native of 1he Indies, is 
while, interspersed with brownish rings. 14. Anguis 
Yenfl'alis, Ulind worm, or slow worm, grows to aboul a foot 
in lenglh, and to the thickness of a man's little finger; 
the lieud is small; the neck stilJ more slende1·; from that 
part of the body grows suddenly, and continues of an 
equal bulk to the tail, which ends quile blunt. The col 
our of the back is cinerous, marked with Yery small Jines, 
coUlposed of minute black specks. It resembles the viper, 
in the manner of producing its young, which are put forlh 
alive. It is frequent wilh us in gardens and pastures, 
where it liHs principally under ground, feeding on worms. 

ANG UIUM lapis, the name of a supposed stone in 
Germany, which is cylindric, with a cavity capable of ad· 
milting !he finger; of a yellow colour, with variegations. 
The vulgar think it derives its origin from a serpent ant, 
but it is certainly made of glass, tinged with two or three 
colours. They were probably used for the same pur
poses wilh the anguinum ovum. 

ANGURIA, the water melon, a genus of the diandria 
order, belonging to the monoecia class of plants, and in 
!he Dalural method ranking under the 34lh order, cucur· 
bilacere. The essential characters are these : the ma1e 
calyx is quinquefi<l, and the corolla quinquepetalous: the 
female calyx and corolla the same: the pericarpium is a 
pome benealh, with hv-0 cells: the seeds are numerous. 
Of this genus, Linnreus reckons three species, vi:;. 

J . Anguria pedal a; 2. Anguria trifoliata ; and, 3. An
gu.rin trilobata. Of these 011ly one species is known in 
tlus conntry, by the 11ame of Citrul. The fruit is culti
vated in Spain, Portugal, Italy, and other warm countries 
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of Europe; as also in Africa, ~sia, an~ Ameri~a, where !t 
is esteemed on account of its coolmg quality; but m 
Britain it is deservedly held in little estimation. 

ANGUSTICLAVIA, in Roman antiquity, a tunic em
broidered wilh Jillie purple studs. It was worn by the 
Roman knights, as the laticlavia was by the senators. 

ANIMAL, in natural history, an organized and living 
body, which is also endowed with sensation: thus, miner
als are said to grow or increase, plants to grow and lirn, 
but animals alone to have sensation. 

The description, history, and classing of animals, makes 
not only a considerable, but the most excellent pa~t of 
natural history, known by the name of zoology. Differ
ent authors have established different divisions or families 
of animals; but the most natural one seems to be inlo 
quadrupeds, birds, fishes, amphibious aairnal11, insects, and 
animalcules, visible only by the help of a microscope. 

Arnl'IIALS, in heraldry, are much used, both as bearings 
and supporters. 

ANI!UAL mmiures, in agriculture, are all such as are 
formed from the decomposition of animal substances of 
any kind, as flesh, blood, hair, wool, bones, fat, &c. these 
are generally considered as more po1verful in their effects, 
in promoting vegetation, than such as are derived from 
vegetable bodies. 

ANIMAL matter, in chymislry. See CavMISTRY. 

ANIMAL secretion., the separalion of the several fluids 
or lhe body from the blood. 

ANIMAL system denoles the whole class of beings en
dowed with animal life, otherwi!e called the animal king
dom. 

ANDIALfossile substances, those found buried in the 
earl h al various dep1 hs, and embed led among various 
strata: these are pri11cipally, 1, sea shells: 2, the teelh, 
bony palate, aml bones or fishe• ; 3, the bones or land an
jmals; 4, complete fish. 

AN1 MAL economy, the structure and uses of the differ
ent parts or the body. 

ANIMALCULE, an animal so minute in its size, as 
not to be the immediate object of our senses. 

Animalcules are seen only by the assislance of micro
scope~, and are perhaps more numerous than any other 
part of the animal creation; but the species, on a close 
examination, are found to be but few, in proportion to the 
number of individuals. The most obvious distinction 
among them is, that some have,. and o.thers have not tails; 
and that some have, and others ha,·e not 'isible limbs. 

~:~~rdd~~g;~~ee;e~~~:;et~ t~i:~rn~~~:~~~~r~;th7Ge ar:a:~:"~f 
gymnia, cercaria, arthronia ; the first containing those 
which have no visible limbs, nor any tail ; lhe second, 
those which have tails; the third, those which have visiM 
hie limbs. 

Animalcules are disco,~ered by the microscope in most 
liquors, as water, wine, vinegar, &c. in se\ eral chalybeat 
walers 1 in oats, barley,&c. and in the pustules of the ilch. 
See l\11caoscoPE, 

ANJMATED POWF.R, in mechanics, denotes a man, or 
other animal, in opposition to weights, &c. 

ANIMATION, suspended. See DROWNING. 
ANIME, or GuM ANrnAl, in natural hi•tory and phar

macy, a kind of gum, or rather resin, being a friable sub
stance, in6ammable, and •oluble in highly rectified spirit. 

ANN 
There are two kinds, the oriental and occidental: the orien
tal ia a dry resin, brought in large casks, and o~ a very uncer~ 
tain colour, some being greenish, some reddish, and some 
of the colour of myrrh. See IlvMENlEA· 

The occidental is a yellowish white, resembling frank
incense in colour. Both kinds are used in perfumes, and 
in medicine externally• 

At'Ul\IE', in heraldry, a tet•m used \~1 hea the _eyes of any 
rapacious creature are borne of a chfferent fmcture from 
the creature itself. 

ANIMELLJE, the glands under the ears, called a)90 
lactiinea. 

ANINGA, in commerce1 a root which grows in the Ao. 
tille• islands, and is pretty much like the China plan!, It 
is used by sugar bakers for refining the sugar, and is more 
effectual and less dangerous than the sublimate or mercu
ry and arsenic. 

ANISE, anisttm, in the materia medica, a small seed 
of an oblong shape, ending each way in an obluse point: 
with a surface \'ery deeply striated, and of a lax anti brit· 
tie subslance. For the plant which produces ii, see P1x
PINELLA. 

ANKER, a liquid measure at Amsterdam. It contains 
about thirty-two gallons English measure .. 

ANKLE. See 'l'ALus in ANATOMY. 
ANN ALE, in the church or Rome, a term applied lo 

the masses celebrated for the dead, during a whole year, 
ANNALS, a species or hislory, which relates e1enl1 

in the chronological order wherein they happened. 
ANNA TES, or first fruits, a year's income of a spirit· 

ual living. 
These \'i'ere, in ancient times, given to the pope through· 

out all Christendom, upon the decease of any bishop, ab
bot, or parish clerk, and were paid by his successor. In 
Euglalllf, the pope claimed I hem first of such foreigners II 
he conferred benefices upon, by way of pro' ision; but 
afterward they were demanded of all other clerks on their 
admission to benefices. At tl1e reformation Ibey wtN 
taken from the pope, and vested in !he king; and finally, 
queen Anne restored lhem to the church, by appropriat· 
ing them to the augmentation of poor li\' ings. 

ANNEALING, or NEALIN&, as it is called by lhe 
workmen, is a proce rss par1icularly employed in the glaH 
houses, an<l consists in putting the glass ' 'essefs as soonu 
they are formed, and while they are yet hot, into a fur
nace or oven, not so bot as to remelt I hem, and in which 
they are suffered to cool gradually. This is found lo pre· 
vent. their breaking so easily as they otherwise would, and 
parhculady on exposure to heal. 'rhere ts also this dif· 
ference between annealed and unannealed glass, that when 
the latler is broken H often flies iilto small powder, as is 
remarkably exemplified in the liltle glass bubbles sold in 
the streets, and called Prince Rupert's drops, which are 
dl'ops or common bottle glass which fall from lhe rods o• 
·wbich bollles are made, ioto water, which suddenly cool• 
them. See RuPERT's Daors. Various theories have 
been started to acconnt for these phenomena but none of 
them quile satisfactory, and all that can be said is, that by 
r::~l.ually cooling, the glass becomes perfectly chrystal· 

A si~ilar process is used for renderin~ cast iron vessel• 
les.s b1'1ltle, and the effect depends probably 00 the sa1nc 
prmc1ples. 
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ANNEXA'rION, in law, a term used to imply the 
uniting of lands or rc11ls to lhe crow a. 

ANNONA, in Roman antiquily, denotes pro,·ision for 
a year of all sorts, as of flesh, wine, &c. but especially of 
corn. 

Annona is likewise the allowance of oil, salt, bread, flesh, 
corn, wine, hay, and straw, which was annually prodded 
by contraclors for the maintenance of an army. 

ANNONA, or Custal'd Apple, a genus of the polyandria 
polygynia class and order. The characters are: the ca· 
Jyx is a lriphylous periaothium: the corolla consists of 
six heart shaped petals: the slamina have 11carcely any 
filaments; the antberre are numerous, sitting on the re
ct:ptaculum : the pis1illum bas a roundish germen; 110 

styli: lhe stigmata obtuse and numerous: lhe pericarpi 
um is a large roundish unilocular beny, CO\'ered wilh a 
scaly ba1·k: the seeds are numerous. ,-£here are I 0 spe
cies; the most remarkable are; 

1. The annona muricata, or sour sop, which rarely rises 
above 20 feet high: the fruit or apple is large, of an oval 
shape, irregular, and pointeJ al lhe lop, of a greenish yel
low colour, and full of small knobs on I he outside : the 
pulp is sofl, while, and of a sour and sweet tasle inter
mixed, having many oblong, dark coloured seeds. It 
much resembles the black currant, and is a nathe of the 
West Indies. 2. The annona palustris, or waler apple, 
grows lo the height of 30 or 40 feet ; I he fruit is seldom 
eaten but by negroes, and the tree !?;rows iu moist places 
in all the \'fest lndia islands. 3. 'J1he annona reticulala, 
or custard apple, is also a n:lfive of lhe \Vest Inrlies, 
where ii grows to the height of 25 feet; lhe fruil is of a 
conical form, as large as a tennis ball, of an orange colour 
when ripe, having a sofr, sweet, yellowish pulp, of tbe con
sisfence of a cuslard, whence ii has ils name. 4. '.rhe an
nona triloba, or North American annona, called by lbe in
habitants papaw, is a native of the Bahama islands, and 
likewise of Virginia and Carolina. The lrunks of lhe 
trees are seldom bigger than the small part of a man's leg, 
and are about 10 or 13 feet high. The fruit grows in 
cluslers of 3 or -l together: when ripe, they are yellow, 
covered with a thin smooth skin, which contains a yellow 
pulp of a sweet luscious tasfe. All parts of the tree 
l1ave a rank, if not a fetid, smell ; nor is the fruit relished 
by many except neg;roes. This last sort will thri"e in the 
open air in England, if it is placed in a warm and sheller
ed situation; but the plants should be trained up in pots, 
and sheltered in winter for 2 or 3 years till they ha\1 e ac
quired strength. The seeds frequently remain a whole 
year in the ground; and therefore the earth in the pots 
ought nol lo be disturbed, lhougb lhe plauts do no\ come 
up lhe firsl year. All the other sorts require to be keQt 
in a warm slove. .. 

ANNONJE PRJEFF.CTus, in anliquify, an extraordinary 
magistrate, whose business it was to prel'ent a scarcity of 
proli~ion, and lo ree:nlate the weigh! and finenesf:I of bread. 

ANNOTA'l'ION, in mallets of lileralure, a brief com
mentary or remark upon a book or writiug, in order to 
clear up some passage, 01· draw some conclusion from it. 

AN NOTTO, in commerce, a kind of re<l rlye, brought 
from lhe Wesl Indies. Tl is procured from 1he pulp of 
the seed capsules of a tree called bixa in Soul h America. 
SeeBru. 

The aanotto is pl"Cparecl only by the Spaniards; the 
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mode is as follows : the cootents of the fruit or capsule 
are thrown into a wooden bowl, where as much hot waler 
is poured on !hem as is necessary to suspend the matter 
or pulp. When the see<ls are left quite naked, Ibey are 
taken out, and the wash is left to self le. '.fhe water is 
then poured off! an_d !he sedi'!'ent dried by degrees in lhe 
shade, after which rt is made mto balls or cakes for expor· 
talion. 

ANNUAL, an appellation given to whate \'er return~ 
every yesr: thus we say, the annual motion of the earth. 
annual plants, &c. 

ANNUAL, or ANNUEL, in the Scotch law, any yearly re\'~ 
enue, or rent, payable at th~ two great terms, \Vbitsun· 
tide, and Marlinmas. · 

ANNUAL plants, calied also simply aatrnals , are such 
as ~ul.y }j, e their year, i.e. come up in the spring, and die 
agam m the autumn. 

ANNuu, leaves, are such as come in the spl'ing1 and 
perish in autumn. 

ANNUENTES >1uscuL1, in anatomy, the same with 
rec.ti inlenii minores. 

ANNUl'I'IES, periodical paymenls of money amount
in~ to a _fixed sum in each year, and continuing for a cer
tarn penod, as for IO, 50, or 100 years, ot· for an uncerlnin 
period, lo be determined by a particular e\·ent, as on the 
failure of a life, or for an in<lefinile term; which (alter are 
called perpetual annuities. The times of payment are 
either.yearly, half yearly, quarterly, weekly, or at any 
other rnlervals that may be determined on pl'evious to the 
c.ommencement of the annuily, or regulated during ils con· 
tmuance. 

All calcu1alions relating to annuities are mac.le on the 
principle of improving m.oney at Compound Interest, and 
are generally for an anumty of 1 l. from which the 1•alue of 
any olber annu~ty is easily derived. Let r represent the 
amount of Il. m one year ; that is, one pound increased 
by a year's inte.rest, tb~n f'11, or r, raised to the· power 
whose cxpone~t is any given number of years, will be the 
amount of ll. 111 those years; its increase in the same time 
is r11-~ ; now the. inlerest ~or a single year, or the annuity 
answermg_lo the mc~ease, 1s r-1; lherefore, as r-1 is to 
r 11-l, so 1e: u, any gl\"enannuity, to er. its amount. llencc 
we have --

ux1·11-J 

-;=_1=a, 
by wl1ich. the amount ?fan annuity for any number of years 
at any gffen rate of rnterest is found. la tl1e same man
~er the present va1ue of annuities is obtained; for, as]/. 
is the present value r1'1, its amount in n years, anU as the 
presenl ~~f any other amount, and consequeolly 

'ltX rn-1 
of __ must bear the same proportion to that 

··-1 
amount, we have --1 

11xl--
rn 

-r_:;--' or --:=;-=p. 
From thes~ theorems, tbe other cases relating lo ;:mnuitics 
may .be eas1l_f de<luced; .but as the i1nolutio11 of high pow~ 
ers 1~ a led1o~s operallo.n. by common arithmetic, most 
q11esl1on'i relative to annu1l1es may be more co1wenientJy 
answered by the help of logarilhms. It is however, 
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se1dotn necessary 1o have recourse to either of these mefh. 
ads ali very accurate tables of the amount and present 
wo/th of annuities b3\·e been calculated by Mr. J. Smart 
ancl olher.!'I, and are inserted in most books that treat of 
Compound Interest or Annuities. 

TABLE I. 

Showing thc·Amount of an Annuity of~!, in any Nu~ber 
ofYeal'S, not exceeding 100, when 1mpro\1ed at::> per 
Cent. per Annum, Compound Interest. 

Yrs. Arnount. Yeo Amount. Yrs. :\mount. 

---- - ----
l 1,0000 35 90,3203 69 559,5510 
2 2,0500 36 95,8363 70 588,5285 
3 3,1525 37 101,6281 71 618,~549 
4, 4,3101 38 107,7095 72 650,9027 
5 s,s2s6 39 114,0950 73 684,4478 
6 6,8019 40 120,7998 74 719,6702 
7 8,1420 41 127.8398 75 756,6537 
8 9,5491 42 135,2317 76 795,4864 
9 ll,0266 43 142,993g 77 836,2607 

10 12,5779 44 151,1430 78 879,0738 
11 14,2068 45 159,7002 79 924,0274 
12 15,9171 46 168,6852 80 971,2288 
13 17,7130 47 178,1194 81 1020,7903 
14 19,5986 48 188,0254 82 1072)8298 
15 21,5786 49 198,4267 83 1127,4713 
16 23,6575 50 209,3480 84 1184,8448 
17 25,6404 51 220.8154 85 1245,0871 
18 28,13~8 52 232.8562 R6 1308,3414 
19 30,5390 53 245,4990 87 1374,7585 
20 33,0659 54 258,7739 88 1444,4964 
21 35,7192 55 272,7126 89 1517,7212 
22 38,5052 56 287,3482 90 1594,6073 
23 41,4305 57 30217157 91 1675,3377 
24 44,5020 58 318,8514 92 1760,1045 
25 47,7271 59 385,7940 93 1849,1098 
26 51,1135 60 353,5837 94 1942,5653 
27 54,6691 61 372,2629 95 2040,6935 
28 58,4026 62 391,8760 96 2143,7282 
29 6213227 63 412,4698 97 2251,9146 
30 66,4388 64 434,0933 98 2365,5103 
31 70,7608 65 456,791:W 99 '!484,7859 
32 75,2988 66 480,6379 100 2610,0252 
33 B0,0638 67 505,6698 
34 85,0670 68 531,!)533 

To what sum will an annuity of 42!. amount in 30 years, 
at 5 per cent. compound interest? The amount in the 
Table against 30 years is 66,4388, which multiplied by 
42, gives the answer 27901. 8s. 7d. 

TABLE II. 

Showing the present Value of an Annuity of 11. for any 
Number of Years, not exceeding 100, at 5 per Cent. 
per Annum, Compound Interest. By the help of these 
tables many practical problems, which are daily occur
ing, may be worked by any persons versed in common 
arithmetic. 
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Yrs Value. Yrs. Valoc. Yrs Value. 

'i"""-:m;;;-r;;- 16,37~~~-~30981~ 
2 I 859410 36 16 546852 70 19,34%77 
3 2:1it3248 37 16:711287 71 19,373978 
4 3,545950 38 16,867893 72 19,403788 
5 41329477 89 17,0'7041 73 19,432179 
6 5,075692 40 17,159086 74 19,459218 
7 5 786373 41 17,294368 75 19,484970 
8 6, 463213 42 l 7 ,423208 76 19,509495 
9 7;l07822 43 17,545912 77 19,532853 

10 1,121135 44 I 7,662773 rs l 9,55so9s 

: ~ ~:~~~:!: !~ : ~:;~6g~~ ;; : ~;~~:!:6 
13 9 393573 47 17,9810t6 81 19,615677 
14 9:898641 48 18.077158 82 19,633978 

~~ :g'~~~~~ ;; :~:~~~~;; ~! :~::~~~~~ 
17 ll:274066 51 18,338977 BS 19,683816 
18 11 589587 52 18,418073 86 19,698873 
19 12:085321 53 1814·93403 87 19,7132t2 
20 12 462210 54 18,565146 88 19,72685~ 

21 12:821153 55 18,633472 89 19,739875 
22 1:; 163003 56 18,698545 90 19,752262 
23 13:488574 57 18,760519 91 19,764059 
24 13,798642 58 18,819542 92 19,775294 
25 14,093945 59 18,8757H 93 19,785994 
26 14,375185 60 18,929290 94 19,796185 
27 14,643034 61 18,980276 95 19,805891 
28 14,898127 19,028834 96 19,81513, 
29 !S,141074 63 19,075080 97 19,823931 
30 15,372451 64 19,119124 98 19,832321 
31 15,592810 6:i 19,16I070 99 19,840306 
32 15,802677 66 19,201019 ·1100 19,847910 
S3 161002549 I 9,239066 
34 16 \9'1Qr)4 )9.275301 

EXAMPLE. 

What is the presen: worth of an annuity of 301. to coq. 
tinue for 16 yeal's, at 5 percent. compound interest? The 
nlue in the Table against 16 years is I0,83777, which mul· 
ti plied by 30, gives the answer 325!. 2s. 7 d. 

Reversionary Annuities are those which do not com· 
mence till after a certain number of years, or fill the de
cease of a person, or some other future event, has happen
ed. The present value of an annuity which is not to com· 
mence till the expiration of a cerlain period, may be found 
by Table 11, by deducting from the value of an annuit1 
for the whole period, the value of an annuity to the time 
at which the re,·ersioaary aunuity is to commence. 

Example. What is the present value, at 5 per cent. 
compound interest, of .50l. per annum for 20 years, com· 
mencing at the end of 7 years from the present time! 
The value of an annuity for 27 years i• 14,643034, and 
the value of an annuily for 7 years is 5,786373, the latter 
deducted from the former leaves 8,356661, which multi· 
plied by 50, gives 442!. 16s. 7 d. the value of the rever· 
sionary annuity. 

For the value of Annuities on Lil'es, and of Rever· 
sionary Annuities on Li\'es or Survivorship, see L1FC 
ANNUITIES. 

ANNUITIES, Public. See N A'rIONAL DEBT and Fmrns. 
ANNUIT~, in !aw~ ~ contract \"ery distinct from a 

rent charg.e, w1lh which 1~ 1s frequenlly confounded; a re~ 
charge berng a burthen imposed upon, and issuiug out of 
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and•, wherea• an annuity is a yearly sum, chargeable only 
ipon the person of the granter. Therefore, if a man by 
leed ~rant to another the sum of 20/. per annum, without 
~xpressing out of whal lands it shall issue, uo land at all 
;hall be charged wi hit ; but it is a mere personal annuity, 
which is of so lillle account in the law, tl1at if granted to 
m eleemosynary corporation, it is not within the statutes 
1>f mortmain ; and yet a man may ha\•e a real e8tate in it, 
though his security is merely personal. Blacks. Com. 
b. ii. chap. 3. 

FoL' the provisions respecting granti:i of annuities for 
lives, see LIFE ANNUITIES. 

ANNULAR, in anatomy, something in the form of, or 
resembling a ring. Hence, the annular cartilage is the sec .. 
ond cartilage of the larynx; annular ligament that which 

encompasses the wrist, and binds the bones of the arm to
gether ; annular process, or protuberance, a part of the 
medulla oblongata. The sphincter muscle of the anus is, 
from ils figure, called the annular muscle. 

ANNULAR eclipse. s,,.,.. AJ1TRONna.tv. 

ANNUI.ET, in architeclure, a small square member 
in the Doric capital, under the quarter rounJ. Anuulet 
is also a narrow ilat moulding, which is common to <livers 
places of lhe columns, as in the ba!les, capitals, &c. It is 
the same member which Vitruvius calls a fillet; Palladio 
a Jistel or cinctme; Scamozzi and Mr. Brown, a super
cilium, list, tinea, eyebrow, square and rabbit. 

ANNVLET, in heraldry, a mark of clislinclion which the 
6flh bro I her of a family ought to bear in his coat of arms. 

ANNULLING, a tern1 sometimes used for cancelling 
or making rnid a deed, sentence, or lhe like. 

ANNULUS, a ring, in geometry, the area of which is 
equal to lhe difference of the areas of lhe outer and inner 
circles : or it may be found by multiplying the sum of 
their diameters by the difference, and the product by 7854. 

ANNUNCIADA, ANNUNTIADA, or ANNUNT1ATA, an 
order of knighthood in Savoy, fir~t instituted by Amadeus 
J. in the year 1409. 

ANNONCIADA, is also the title of several religious orders 
inslituted at different times, and at different places, in 
J1onour of the Annunciation. 

ANNUNCIATION, the tidings brought by the augel 
Gabriel to the Virgin l\lary ; a festival on the 25th of 
!\larch, vulgarly called lady day. 

In the Romish church, on this feast, the pope performs 
the ceremony of marrying OJ' cloi::;tering a certain number 
of maidens, who are presented to him in the chuich della 
1Hincrva, clothed in white serge, and muffled up from head 
to fool; an officer stands by, witb purses containing notes 
of fifty crowns for those who make choice of marriage, 

and note~ of an hundred for those who choose the veil. 
ANNUNTIATOR, the name of an officer in the 

clrnrch of Conslautinople. It was his business to inform 
the people of the festivals that were to be celebrntecl. 

ANODYNE, in pharmacy, a term applied to medi
cines which mitic;ate pa.in. 

ANOJ, YMPIADS, c<v1>lwµ.7r1ctl"r, in Grecian antiquity, 
an appellation gi•en by the Elreans to such Olympic games 
°'had been celehraled under the direction of other slates 
bcnides lhemselves. 

Anornalislical year, in astronomy, the lime !hat the earth 
lakes to pass through her orbit: it is also called the peri

odical year. The space of time belonging lo Ihis year is 
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greater than the tropical year, on account of the preces. 

siou of the equinoxes. 
ANOMALOUS verbs, in grammar, such as are not 

conjugated conformably to the paradigm of their conjuga

tion. 
ANOMALY, in astronomy, an irregularity in the mo

tion of the planets, whereby they deviate from the aphe
lion or apogee; which inequality is either mean, eccentric, 

or coequate and true. See AsTRONOl\.JY. 
ANOMIA, in conchology, the name of an extensire 

genus of bivalves, defined as inequivalvet one valve gib· 
bous toward the beak, the other fiat and perforated near 
the binge. The animal, which is but imperfe~lly known, 
is described : body thin and slender, emargmated? and 
fringed; the hairs affixed to the upper valve; and it has 
two arms, which are linear and longer than the body. 
Some concbologists separate the fossilc kinds frow th.ose 
which are found in n recent state. There are 25 species, 
among which is the anomia terebratula. See Plate YU. 
Nat. Hi•t. fig. 21. 

A NOMOEANS, a sect of Christia-ns, who asserted 
that the Son wa'd of a nature different from, and in nolhing 
like to that of the Father. 'l1his was the name by which 
the pure Arians were distinguished, in contradislinction to 

the semi Arians, who acknowledged a likenes:; of nature in 
the Son, at the same time that they denied, with the pure 
Arians, the consubsfantialily of the \Vord._ The semi 
Arians condemned the Anomreans in the council ofSeleu~ 
cia; and the Anomceans in their turn condemned lhe semi 
Arians in the council of Constantinople. 

ANOl\IORHOMBOIDIA, in natural hi•tory, a genus 
of crystaline spars, of no determinate form, easily fissile, 
but cleaving more readily in an 11orizontal than in a per· 
pendicular direction, their plates being composed of irreg· 
ular arrangements of short and thick rhomboidal concre~ 
tion3. See MtNERALOGY. 

ANON JS, 1·esl harrom, in botany, a genus of plants, 
the flower of which is papilionaceous, and its fruit a turgid 
villose pod, containing a few kidney like seeds. 

This genus belongs to the diadelphia decandria class of 
Linnreus, who calls it ononis. The e$sential character is, 
calyx quinquepartite; segments linear; vexillum striated; 
legumen turgid and sessile ; filameuts coatited, without a 
fissure. 

ANSJE) in astronomy, the parts of Saturn's ring, which 
are to be seen on each side of the planet, when viewed 

through a telescope, and the ring nppears somewhat opeu. 
They are so called because they are like handles to !he 
body of l he planet. 

ANSEL weight, the same with aunccl weight. 
ANSER, the trivial name or the common goose. See 

ANAS. 

ANsER, in astronomy, a. star of the fifth or sixth magni
tude, in lbe milky way, between lhe swan and ea!!'le. 

ANSPESSADES, in the French armies, a kind of in
ferior officer in the foot, belon• the corporals, but above 

the common senlinels. There are usually four or fhc of 
them in a company. 

ANT, in en!omology, a well known insccl, much cele

brated for ils industry and economy. See FoR,llCA and 
TERi\IES. 

ANTA, in the ancient architecture, a square pilaster, 

placed at the camera of buildings. Ant a is uaed by 111. 
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J .e Clrrc for a kind of shaft of a pillar, without base or 
-.:apital. and ,,·rn \'l'ithout any moulding. 

,\;\'TACIDS, in pharmacy, an appellation gi•'en to all 
medicines proper fo correct and rc~ist acid, or sour hu
mourc,;. See 1\TATFRI.\ IHFDICA. 

Ai\'TAGONlSrr, muscles, in anatomy, 1hoee which 
ha\'C oppo<iile functions, as fiexors and extensors, abduc
tors nnll aclclucton;, &c. Sec ANATOMY. 

Al'\TALKALl:\'ES, in the materia medica, signifying 
medicines fir led to correct alkaline salts, or alkaline mat
ters in the whole body. 

Al'\ATANACLASIS, in rhetoric, a figure which re
peals tlrn same 1rnrd, but in a different sense, as dum viv .. 
imus, tirnnms. And the English, Lei the dead bury the 
dcflll. 

ANTANAGOGE, in rhetoric, a figure by which, 
when the accusal ion of the ach·ersary is unanswerable, we 
Joad him with the same or other crimes. This is usually 
called rtcriminatio11. 

ANTANJSOPIIYLLUJ.\I, in botany. See BoERllAA· 

VIA. 
ANTARCTIC, in the gPnPra1 sense, denotes some~ 

f11ing opposite to lhe arctic, or northern pole. Hence, 
ANTARCTIC circle, in c;eography and astronomy, is one 

of the lesser circles of 1he sphere, and dislant only 23° 
30' from the south pole, which is likewise ca11ed antarclic, 
for the same reason. 

A NT ARES, a star of the first mae:nitude, otherwise 
called the Scorpion's bearl. See ScoRPION. 

ANTE', in heraldry, denotes I hat lhe pieces are let 
foto one another in such form as is there expre~scd ; as, 
for instance, by dove tails, rounds, &wallows' tails, or the 
lik<. 

ANTEAMBULONES, in Roman antiquity, sen ants 
who wei:t before persons of di!:ilinction to clear the way 
before them. They uc;eJ this formula, Dair locum domi-
110 meo; i. e. make way for my mas1er. 

ANTECEDENT, in )!;rammar, the word to which a 
relatiYe refers: thus, Goel n•lwm n·e adore, the word God 
is 1 he antecedent. 

ANTI:CEDENT, in lorr,ic, is the first of the two proposi
tion.-; in an enthymema. 

ANTECEDENT, i11 rnalhemalics, is the first of tw1l terms 
ofa ratio, or that which is compared with the olher, as in 
the ratio of 2 lo 3, or a to b, 2 and a are each antecedents. 
' ANTECEDENT signs, in medicine, such as are observed 
before a di~temper is so formed as to be reducible to aay 
particular claso;;, a~ a bad di~position of the blood. 

ANTECEDENT term, in mathematic~, thP. first one of 
any ratio: thu~, if the ratio be a: b, a is the antecedent 
term. 

Al'ITECEDEl\TIA, in astronomy, an apparent mo
tion ofa planet toward the west, or contrary to the order 
of lhc ~i:n!;. t'i=. from Taurus toward Aries, &c. 
A~TEDATE, among la\f"yers, a spurious or false date, 

prior to the true date of a bond, hill, &c. 
AYfEDILl'YIAN, whate•·er existed before Noah's 

flood: thu:i, the generations from Adam to Noah are called 
1 he anledilu' ian~. There l1ave been great disputes among 
philo:!ophers about tbe form, constitution, figure, and situ
ation of the antedihnian earth. Dr. Burnet contended 
that it was only a hollow crust, wilb an uniform equable sur
face, wilhout mouolains and \Vithout seas, and in all re-
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spects different from what we now find it to he. Dr. 
1Voodward undertook to prove 1hat its appeara1_1~e w~11• 
same as at present; that it had the same po~111on ID re-

:v:~~s:~~~e :~"cl ~J~ ~~~si~~~:~:~~gitr~eed ~~1
1~1t ,;1~c~~~::: 

which our earth was fo1mctl, had been the atmosphereol 
a comet; that the annual motion of the ea1·th. began n 
soon as it assumed a new form; but lhal the drnrnal mo. 
tion did not take place till the fall of Adam; thal before 
the delu~e !be year began at the autumnal e1111ino•; tho! 
the orbit of the earth was a perfect circle; and !hat !lie 
solar and lunar years were the same, each consisriogof 
just three hundred anu sixty days. Th~ state of the antedi
luvian philosophy has been the sub.Jett of much debote 
among authors, and so also has the state of lhe population. 

ANTEJURAMENTUM, by our anreslors called 
juramentwn calmnnire, an oath which ancienlls bolhac. 
cuser and accused were to take before any I rial or pw
galion. 

The accuot:r waQ fn cw1>~r th:::i.t h1> tvoulfl proQerule 1• 
criminal ; and the accused lo make oath, on the day be 
was to undergo lhe ortleal, lhat J1e nas iunocent of lhe 
crime charee<l a!?;ainst him. 

ANTELOPE, in zoology, a genus of quadrupeib. 
The generic rharacler is, horns hollow, wilh a bony core, 
poi11ting upward, annulated or n 1eatl1etl, permanent i froat 
teelh, in thP lower jaw, eighl; no canine te.eth. Ante
lopes h;ne but lalely Leen included in a separate genuti 
they "·ere formerly placed uniler that of I he ~oat. They 
form a link indeetl heh\ een the goat and <leer kind, but 
posses~ ilt1fficienlly clislincti'e ma1ks to entitle lhemto 
~taru.I apart from them bolh. Thf'}' are in !!.eucral nalira 
of I he hol lest par I oft he globe, and peculiarly of A>ia and 
Af1 ica, Europe ba,-ing but two species, and America 
none. 

Anlelopes ha,·e a slender elegant make, and are sinp
larly agile and swift iu their motions: they are re!ltlea, 
1imid, lie:;ilanf, and full of auirnalion. ']'heir cha"ei11 
farnurite amusement in the ea:lt ; and such is I heir speed, 
I hat the fleelest dogs cannot o'ertake them; on •·hie~ 
account falcons are trained lo assail them, and by pecking 
at their eyes, fo check their course, and lhrow them into 
confusion. A i-;pecies of leopard is employtd also to steal 
upon them unaware~, anrl seize them by a few bounds. 

Anlelopes hale the singular property of sometimes stoP-: 
pine: :;.horl, and gazin~ al I heir pursuers. 1'he beauty or 
their CJf'i;;alfnrdsa fa mu rite objrct of comparh1on toeasferl 
poetQ. They usunlly prefer hilly countries, and a!<Roci:ilein 
numerous herds. They !?:raze on herbae;e1 or crop the shoot• 
of trees, and I heir flesh is !!'enerally of a' ery delicate fta· 
vour. There arr twenty-f'ight i;ipecie!'i of the anlelope. 

1. Oryx, or E!!yplian anlrlope. 'rl1e E!!yptian ante· 
lope, or pasan, is more ea~ily dist inguisbed t ban many 
others in this extemhe race; lhe horns affordin2;a char· 
acler perfeclly clear and constant; they are almost en
tirely st.raighl, ne.arly thrre foet in length, ,-ery ~lenderin 
proporllon to their length, annnlaled at the lower part or 
toward the base, lhe remainder smooth and rrradually la· 
pniniz; to the point. The &izc. of the animal ~ somewhat 
superior to that of a deer. 

The pasan is neady four feet hi~h, measured from the 
top of the 'thoulders to lhe e;rnund: it is found ahout the 
Cape of Good Hope, as well as in other parts of Africa. 
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'2. Leucoryx, or wl1ile antelope. The Jeucoryx is en

tirely milk while, except the markings on the face and 

limbs: 1bese are described as of a red colour, and not 

black, as in lhe pasan; the nose is thick and broad, like 

tha1 of a cow; the ears somewhat slouching; the body 

heavy; the limbs somewhat less so; the horns very long, 

very slightly incurvated, slender, and annulated about 

half way upward; their colour is black, and they are 

sharp pointed; fhe hoors are black, and the tail somewhat 

ilocky, or terminated by loose hairs. The size of this 

species is compared by Mr. Pennant to that of a Welch 

runt. It is an inhabitant of an island called Gow Bah rein, 

in the gulf of Bassora. 
3. Antilope gazella, or algazel. This species is a na· 

Hve of India an<l Per"ia, and is also found in many parls 

of Africa. It is about the size of a fallow deer, and is of 

a reddish or bright bay colour, with a white breast: the 

horns are \'ery long, thin, and black, nearly upright, bend

ing inward at their extremilies; they are nearly smooth; 

the rings with which they are marked being very slight, 

except near the base, whel'e they are somewhat more dis .. 

tinct: Ibey are almosl three feet in length. 
Jn celerity and general manners this speciea agrees 

v.•ith many olhers of its lribe,and is said to be easily tamed. 

4. Oreas, or Indian antelope. This is one of the larg

est of the whole gellus, and is found both in India and Af

rica, li\•ing in numerous herds. It is not much inferior in 

size to a cow, and is of a bluish gray or slate colour, wilh 

the bead of a bri~ht bay. Along the upper part of the 

neck and a part of the l>ack, runs a coarse black mane : on 

the breast is a \1ery large pendent tuft of hair, as in the 

nilghau: lhe tail is also tipped with long black hairs; the 

hot'ns are extremely sfouf, straighl, sharp pointed, and 

marked with two very thick prou1inenf wreaths or spires: 

they are sometimes abo\•e two feet in lenglhiand are ofa 

blackish colour. The oreas is said 10 be an animal of 

greut strength, and it has been thou~ht not impracfirable 

to train it to agricult nral pur·poscs, in Ifie same manner as 

ihe hol'se or ox. II is said sometinies fo grow extreme

ly fal, so as lo be easily rua down. The flesh is reckoned 

extremely good; and I he skin is 'ery strong and senke .. 

able for lhe purpo•e of leather. The female is said lo he 

horned like the male. 
5. Anlilope ourebi, or ourebi. This is described by 

1\Ir. Pennanl as the antelope with small straight horns, 

small beacl, long neck, long pointed ears : colour above a 

deep faw11y, brightening toward the sides, neck, head a11d 

legs; lower part of brea!;f, belly, bultocks, and inside of 

thighs, \vl1ite: I ail only three inches long, and black: hair 

on !he body shorl, under the chest long and whilish,on 

each knee a tuft of hair. The females are hornless: lenglh 

1hree feet nine inches to the tail: iuhaUits the cour1try 

'ery remote front lhe Cape of Good Hope. Seldom more 

than two are seen together. They generally haunt the 

neighbourhood or fountains surrounded with reeds; are 

excellent ,·enison. 
6. Anlilope oreotragus, or klipspringer. This species 

is to be numbered among the ]ate acquisitions in natural 

J1istory, ha,·ing been first described by Dr. Forster. 

7. Scripta, or harnessed anfelope. This, wbicb is num

bered among the smallcl· an I elopes. is of an elegant tawny 

-ches1111I colour bolh above and below, each side ·of the 

body being marked by two lungilu<linal bands of white, 
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crossed, at oearJy equal distances, by lwo trannerae_ ones ~ 

the rump is also marked on each side by two '~bite de

scending stripes; and tbe thighs are rnriegated mlli se,·~n 

or eight roundish \llbite spo1s: the cheeks have a white 

spot or patch beneath the eye, and. the under part. of the 

throat is of the same colour: foe ta1l measures ten rnches, 

and is co' erect wilh long and rough hair: l he horns point 

backtrnrd, and are nine inches long, of a black colour, and 

marked by hvo spiral ribs or wreal bs. This elegant spe· 

cies is a nali\•e of Senegal, li"·ing in woods in large herds. 

8. Grimmia, or Guinea antelope. The Guinea antelope, 

or grimm, is considerably smaller than a roebuck, and is 

of an elegant a[ld lively aspect. ]Is colour on all parts 

except the throat, abdomea,and insides ofthet~1igbs,where 

it is pale cinereous, is a beauliful light yellowish ~r t~w.ny 

brown. l,ike most olher quadrupeds, bow"·er, If d1fiers 

as to the intensity of its colour. The horns are ' ·ery 

short, lhick at lbe base, l 'ery slightly annulaled toa small 

distat1ce beyond, and are sharp pointed, smooth, and black: 

the limbs are slender; the tail rn1her short, blackish abol'e, 

white below, and is somewhat flocky or \oos~ haired: hut 

what principally distinguishes this species is an upri~ht 

poinled tuft of strong black 11airs rising from the top of 

the forehead, between the horns, to the height of about 

two inches and a half: the sinus lachrymalis, as in Cl1any 

other ;int elopes, is extremely conspicuous. Tbe g1 imm is 

found in several parts of Africa, e:xlending, accor<ling to 

Dr. Pallao and Mr. Pennant, from Guinea to the Cape of 

Good Hope; residing principally in places O\ erg1 own 

wilh brushwood, into nhich it may retire on the app1oach 

of danger. 
9. Pygmrea,or pigrny autelope. Tbis beautiful and di 

minuthe spe'Cies appears fo ha' e been frequently con· 

fonnrled with lhe mosclms JJygnHJ!us, O? pygmy musk, 

which it resembles in size as well as in colour a11<l man

ners. It is a nath•e of the holtest parts of Africa, and is 

eai;ify tamed, but is of so tender a nature as not to admit 

of being brought in a lh·ing state inlo Europe. So re· 

markable are ils powers of activity in ils nalive regions, 

that it is said lo he able to leap over a wall of twelve feet 

high. Its colour is a bright bay, paler beneath, anrl on 

the insides off he limbs ·j and its height not more than nine 

inches. The horns are slraight.. short, strong, sharp 

pointed, •moolb, and perfectly black. 'l'be legs are scarce

ly thicker than a quill, and ban been used for similar pur

poses wilh 1hose of the moscbus pygmreus. The female 

is said to be hornless. 
10. Antilope picta, or nilghau. The nilghau, or white 

foot-ed antelope, is a large a[ld beautiful species, known 

only within the space of a few years past. It bas of lale 

years been often imporled inlo Eul'ope, and has bred in 

England. In confinement it is generally pretty gentle, 

but is sometimes seized wilh fits of sudden caprice, when 

it will al tack wilh great violence the objects of ils dis

pleasure. When the males fight, they drop on their knees 

at some dislance from each other. and gradually advance 

in !hat atlitude, and at le11g1h makeaspring at each other 

with their beads bent low. This action, howel'E'r, is not 

peculiar lo fbe nilghau, bnl is obsened in many olhers 

of lhe antelope tribe. See Plate VII. Nat. Hist. fi~. 22. 

I J. Tragocamelus, or lndoslan antelope. The lndos

tan antelope is of a far less elegant appearance lhan the 

rest of the antelopes, and seems to partake, ia •om• 
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degree, of I he form of a camel, having a strong bending neck, 
an·J a large elention or proluberance over the shoulders. 
Al.mg t hr. neck runs a short mane; and the protuberance 
before mentioned is covered or lufted with long hair: the 
brea!lr i!i furnished with a kind of dewlap, or loose pendent 
skio, re;c·nbling lhal of a Coif: the hind part of the ani
mal is sm,111 in proportion to the fore; the limbs are slen
der, and the tail is nearly two feet in length, and ferrninat· 
ed by a hairy tuft. This highly singular animal is a na
tive of India, and in its habits and manner of lying down is 
said to resemble a camel. 

12. Bubalis, or cer,•ine antelope. This species is said 
to be com.non in Barbary, and in all the northern parls of 
Africa. It is al:10 found, though less frequently, in many 
other parts of that continent, aod even ex.tends as far as 
the Cape of GooJ Hope. It is supposed lo have been the 
bubalas of the ancients, instead of tbe common butfalo, as 
1omelizne1t erroneously imagioeJ. In its general form it 
1eem!:I to partake of the slag and heifer, having a large 
head, like that of an ox; and a 1hick broad nose. The 
lteighl of lhe animal, when me•sured lo 1he lop of lhe 
1ho11lders, is about 4 feet; the general colour a reddish 
bro«n, while about lhe rump, iu!jides of the limbs, and 
lower part of the belly; the upper part of the fore legs is 
marked in fronl by a dusky palcb, .. is also the hiud part 
of the thighs; anJ on the upper part of the back is a sroipe 
of the same colour. The horns beud outward and back· 
ward, and are very strong and black, thickly or coarsely 
annulated toward the base, and seated prelty close to 
each other on the head; they are about 20 inches in length, 
and 11 inches round al the base; the teeth are large, the 
lower lip black, with a sort of tuft of bristles on each side; 
along the tinout and forehead runs a black band, terminal· 
cd al the forehead by a tufl of hair between lhe horns. 

13. Strcpsiceros, or •lriped anlelope. The slriped 
antelope is a native of I he counlry aboul lhe Cape of Good 
Hope, where ii is said to he called coedoes. It is one of 
the larger kinds of antelopes, measuring near 9 feet in 
length, and being 4 feet high. Its colour is a rufous gray, 
wilh the face l.Jrown, marked by two white lines, each pro
ceeding from the f'Orner of the eye, and uni ling in a point· 
ed form on the top of the nose, which is smooth and black; 
down the forehead runs a broad duslcy stripe, and a streak 
of lbe same colour is continued down the upper part of the 
neck; the lower parl of the back is marked by a white 
stripe, from which proceed se,·eral others, each about an 
inch broad, dolfn the sides of the animal, three or four of 
thern falling over the upper part of the thighs: I he female 
of this sprcies is said by Mr. Penilant to be destitute of 
horns, but Dr. Pallas affirms that ii is horord like the male. 
1'he number of white stripes in this animal seems to ,·ary. 

1·1. Rupcapra,or common anlelope. Of this numerous 
tribe there hi perba(lS no species more truly elegant in its 
appearanci:: than lhe present, which is a nathe of many 
parhi of Afaica, as well a!\ of India. Ir is parlicularly fre. 
quent in Barbary. Ifs general size is somewhat smaller 
than that of a fallow deer, and ils colour is a reddtsh 
tawny brown above, and white below; the insides of the 
limbs are white, and on the head, back, and outsides of the 
limb ... , the hatr is c.larker lhan on olher parts: the orbits 
of !he eJe!-1 are white, and this colour is generally conlinu· 
etl into a fl'hite ~pol or patch on each side the forehead; 
the muzzle is black; the horns are of a peculiarly beau ti-
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Cul form, having a double ftesure, first inward and "Pit 
outward: their colour is black, and they are very. el 
ly and distinctly marked throughout almo.st t~eir • 
length by numerous prominent rings. fbe.r • 
Jength is about fourteen inches, and th_ey are about lb.I 
inches distant from each other at the hp•· See Plate 
Na:. Hist. fig. 23. 

1!>. Lerwia, or Gambian antelope. Thia oee1111 a 
cies not very distinctly understood. 

16. Antilope saiga, or saiga. The saiga, or Bc7 
antelope, is an inhabitant of a!I the d~ .. rls froJD tlie 
ube and the Dnieper to the 1ner lrhsh, bul not be.Ji 
nor is if e\'er seen to the north of 54 or b!i degree1 ti 
tude. IL is therefore found in Poland, Moldavil, 
Mount Cauca:sus, and the Caspian Sea, u well 11 ii 
dreary open deserts of Siberid, where salt 11pringa 1 
feeding on the salt, acrid, and aromatic plants of 
countries. 

Tue females of this species go wilh young the 
winter, anU bring forth in the northern desert& ia 
producing only one young at a birth, which i1 co 
wilh a sofl curling fleece, like that of a new fallen 
It is said that a flock of sai~as seldom lies down 111 at 
some always acting as a kind of 1:1e111ineld, and being re· 
in their turn by others; aud thus they preser\·e lhe 
from lhe atlacks bolh of wohes and hunlera. Tlie7 
so extremely swifl as easily to outstrip the 8ee1e1l 
but cannot run for any great Jeng I b of time in thi1 
wilhoul stopping, as if to lake breath. If bit bJ a 
they ioslanlly fall down, without attempting tori .. , 
entirely dh1abled lhrongb extreme terror. Jn their 
they appear to incline to one side, and their cou1·sei 
rapid, I hat Ibey scarcely seem to touch the ground 
their feet. When taken young I hey may be eaoily I 
but when caught at full age, are so wild and oh•li 
to refuse all kind• of food. ~ 

'l'hese animals are hunted for the sake of their 
horns, and skins, which latter are said to be ncellelt 
gloves, belts, &c. 'J'be hunters are careful ro ap 
them against the wind, lest tJ1e animals should ~ 
the.m by their smell: they also avoid pulling on ~ 
wh1.te clothes, or any colo1jr1 which might attract 
nohce: They are ?olh shot and taken with dop, 
somehmes by a species of eagle trained to this kind tllJ6t 
co~?· Gutturosa, or Chinese antelope. This is a 1.,.;# 
which is said to abound in the southern parts of the .. 
eris belween Tibet and China, and in the country ot • 
Mo!'gol Tarl.ars, frequenling principally the dry andredi. 
pla1ns and hills of those regions, and feeding on the a. 
and more aromalic plants. It is said to be so aver11 tl 
water, that it will not go into it even to sne its life, wW 
driven by dogs to the brink of a river. Jf taken youql 
may be easily tamed. Its flesh is much esteemed as ar• 
and. the horn• are in ~real request among lhe Cbine1C6-
,·ar1ous purposes. The female has no horns. 

IB: Subgutlurosa, o~ Guldensted's antelope. 'ft!t. 
species was first descnbed by lllr. Guldenoled ia .. 
Petersbu~g Transaclions. It is found in Persia, betw .. 
the Casp1~0 and lhe Black E"eas; its size anJ general• 
pearanc~ 1s. that of a roebuck, ~f.a gregarious-nature,. aOlll 
feeds prmc1pally on the arlem1~ia pontica 

)9. Antilope eucbore, or springer. • 
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"Thia elegant 1pecies weighs about fifty pounds, and 
is rather less than a roebuck; inhabits the Cape of Good 
Hope; called there lbe spri11g bock, from the prodigious 
leapaitlakes oo the sight of anybody. When alarmed it has 
the power of expanding the white space about the tail into 
the form of a circle, wl1ich returns to its linear form when the 
animal is tranquil. TJ1ey migrate annually from the inle
rior parts in small herds, and continue in the neighboure 
hood of the Cape fo1· two or three monlhs, then join com
panies, and go off in troops, consisting of many thousands, 
covering the great plains for several hours in their passage; 
are attended in their r.nigratious by numl>ers of lions, hyree 
nas, and other wild beasts, which make great deslruction 
among them; are excellent eating, and, with other antee 
lopes, are the venison of the Cape. They make period
ical migrations in seven or eight years, in herds of many 
hundred thousands, from the north, from the inlerior parfl!I 
of Terra de Natal. They are compelled lo ii by the ex
cessive drgught which happens in that region, where some
times there does not fall a drop of rain for two or three 
years. These animals, in 1peir course, desolate Catfraria, 
l!lpreading over the whole country, and not lea ting a blade 
of grass. Lions attend theru: where one of I hose beasts 
of prey are, the place is known by the vast void visible 
in the midst of the timorous herd. On ils approach lo lhe 
Cape, it is observed that the avant guard is very fat, lhe 
centre less so, and the rear guard almost stanell, being 
reduced to live on the roots of the planls de,-oured hy 
those which went before; but on their return they become 
lhe a'·ant guard, and thrive in their turn on the renewed 
\'egetation; wl1ile the former, now changed into the rear 
guard, are famished, by being compelled to take up with 
the leavings of the others. These animals are quite fear
les~, when assembled in such mighty armies; nor can a 
man pass through, unless he compels them to give way 
\\'if h a whip or a stick. '\'hen laken young, I hey are easi
ly domesticated: the wales are very wanton, and are apt 
to butt at slrangel'S with lheir horns.'' 

20. Antilope arundinacea, or l'itbock. The ritbock, or 
rilrebock, is so named from its chiefly frequenting reedy 
places. Its size is thalofa roebuck, and its colour a very 
elegant pale gray, with the •hroat, belly, hips, and insides 
of the limbs, while, but without any dusky line of separa
tion along the sides of the body, as iil many other ante
lopes. 

21. Antilope sylvatica, or bosbock. In its general form 
Ibis seems most allied to the harnessed antelope, but is 
Yaid fo be rather smaller. Like that species, i1 inhabits 
woods, and is found at a great distance abuYe the Cape of 
Good Hope. '"Ifs colour is a dark brown abO\·e, and white 
Denealh; the head and neck having somewhat of a rufous 
casl, and lhe 11\ighs are marked with several small round 
while spots. 

22. }~leotragus, or cinereous antelope. This appears 
to be an elegant species, and is supposed fo be a nalive of 
Africa. The head, hind part, and sides of the neck, back, 
3ides, shoulders, and thighs, of a most eleg:int grayish ash 
colour; front of the neck, breast, belly, and lep, pure 
white; horns marked with spiral wreaths. Mr. Pennant 
pla<"es it among those whose horns incline forward. 

23. Dorcas, or Barbary antelope. This species is about 
••If the size of a fallow deer; its colour is reddish brown 
1bol'e, and white beneath; the two colours being sepa-

23"" 

A NT 

rated by a dark or blackish lateral line or sfripe; on each 
knee is a tuft of blackish hair; the horns are 12 inches 
long, of a round or cylindric form, and incline fast back
ward, then bend in the middle, and lasHy, revert forward 
at their lips; they are of a black colour, and are anou
lated wilb about 13 rings on the lower part. 

24. Kevella, or fiat horned antelope. This animal in 
its general appearanee, so exceedingly resembles 1he Bar
bary antelope, that it might readily pass for a variety of the 
same species, was it nol that the horns, instead of being 
round, are flattened on their sides, and marked by some .. 
what more numerous rings. Its size is that of a small roe~ 
buck, and it is chiefly found in Sene~al, but is said to oc
cur also in Barbary and in Persia. It lives in large flocks, 
and has an odour resembling that of musk. 

25. Pygarga, or wl1ile faced antelope. So great is the 
simililude between this species and the flat horned ante
lope, 1hat the chief <lifference appears to consist in size; 
this being larger than a fallow deer. The barns resemble 
those of the animal before mentioned, and are 16 inches 
long, and about 5 between tip and tip; they are "ery 
strongly annulated in the male, but said to be nearly 
smooth in 1he female; the face is white; the cheeks and 
neck, in the living animal, of a bright bay; the back and 
upper parts of ferruginous brown, with a dark stripe dov.n 
the back: the belly and rump white, as is also, in the 
Lelerian specimen, the lower half of the legs; the side!!! 
of the body are marked, as in many others of this genus, 
with a dark or blackish stripe; lhe tail is about seHn 
inches long, covered with black hairs, which extend some 
inches beyond the end. 

26. Antilope corinna, or corine. The corine is some
wh_at smaller than a roebuck, and is a nath~e of Senegal 
and other parts of Africa. 

27. Sumatrensis, or Sumatran antelope. The Suma~ 
tran antelope was th-st mentioned by Mr. Marsden, in his 
account of that island, under the name of cambing ootan, 
or !(Oat oft be woods. 

28. Leucopbrea, or blue anlelope. Thia is a species 
of lery considerable size, befog larger than a fallow deer, 
and from the forru of its horns, and the length of its hair, 
may be said to connect, in some degree, the antelope with 
the goats. 
ANTENN~, in the history of insects, slender 61a

menls with which nature has furnished lhe heads of these 
creatures, being fhe same with what i11 English are called 
horns or feelers. 

The structure of the antennre in different insects is thus 
characterized. Setactre, tho1:e which resemble a bris .. 
tie: Filiformes, uniform, like a thread: l\foniliforms, like 
the filiform, but consisting of a series of round knots: 
Clavatre, club shaped, increasing from the base to the 
extremity: Capilalre, like lhe former, but tile last nrtic~ 
u1ation larger Urnn the rest, aDd forming a capilal or head: 
Fissiles are capi1alre, but baa the bead dhided horizon~ 
tally into la.m.inre: Pe!foliatre are likewise capital re, but 
the head dJVJded honzontally, and connecled by a kind 
of thr.oad that passe• through the centre: Peclinatre re
sembli~g a com~ or feather, having lateral appendage~ on 
both sides: Aristatre, have a laleral hair, which is either 
naked or furnished with lesser hair. 

ANTEPAG!IIENTA, in the ancient architecture the 
jambs of a door. They are also ornaments in carved i.'.ork, 
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of men, animals, &c. made either of wood or ~tone, and 
sel on the archifrne. 

ANTEPF..'<ULTDIA, in grammar, the last syllable 
but two rrom rhe end of a word. 

ANTEPREDICA)IENTS, among logicians, certain 
preliminary questions,. which illustrate the doctrine of 
predicarnenta and categories. They are so called be .. 
cause A ~ istotlc bas placed them before the predicat0ents, 
in order to treat that subject afterward without interrup
tion. 

ANTESIG NAN!, in the Roman armies, soldiers plac
ed before rbe sran<lards, in order to defend them, accord
ing to l..Jip'1ius; but Cre.;ar and Livy mention the antesig
nani as the 6rst line, or first body, of heavy armed troops. 
The velifel!!, who use<l to skirmi:1h before the army, were 
likewise cllllerl anlei;;i~nani. 

ANTESIN!STRA, a name given by the augurs of 
Rome lo thunderbolts, or birds, \Vhich proceeded from 
the soulh and p .... ed to the east, and were supposed to af
ford unfavourable presages. 

ANTESTARI, denoted to bear witneS3 against any 
one who refu.sed to make bis appearaace in the Roman 
courts of judicature on the day appointed, according to 
the lenor of bis bail. He might then be brought by force 
into court, some persoas being called to bear witness of 
the fact. 

ANTIJELION, a mock sun, or meteor, seen through 
the clouds, larger than !he di•k of the sun. In its most 
refulgent state it is yellow as the sua, but the lucid tract 
surrounding it is of a paler yellow, ioterfllpersed with red
dish spots. 

ANTIIELIX, in analomy, the inward protuberance 
of the external ear, being a semicircle within, and almost 
porallel to the helix. 

ANTHELM I NTICS, medicines to destroy worms. 
See MA'rERIA I\fE01ct. 

ANT II EM IS, CHAMOMILE, a genus of the polygamia 
~mperftua order, belonging lo the syngensia class of plants; 
and in the natural melhod ranking under the 491b order, 
com posit re discoides. The essenlial characters are these; 
the receptaculum is cbafl"y; there is no pappus; the ca
lyx is hemispheric and subequal; and the Oorels of the 
ny are more than five. Of this genus there are 19 spe
cies, of which the most remarkable are the following: 

I. Antbemis Arabica has a branching empalement. It 
grows near two feet high, with an upright slem, having a 
single flower at the top, from whose empalement there are 
hvo or three foots talks, each ha,·ing a single flower smaller 
than the first, like the childing marigold, or hen and chick
en daisy. 

2. Antbemis nobilis, or common chamomile, ~rows in 
plenty upon commons, and other waste land. There is a 
variety with double petals. Formerly this plant was used 
for planting of walks,. which, when mowed and rolle<l, 
looked well for some time; but it was subject to decay in 
large patches, and lhe walks became unsigh:ly. 

3. Anlhemis pyrethrum, or pellitory of Spain, is ape
rennial plan1, which grow• naturally in Spain anJ Portu
gal. The branehes trail upon the ground. Al the ex
tremity of each branch is produced one large single flow-

• er, like cham.omile? b~1t much larger; the rays of which are 
ofa pure white w1lhrn, but purple on the outside. 'l'he 
seeds will not come to perfection in this counlry. 
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4. Antbemis finctoria is a perennial plant, which low. 

;~:;~~~e; ::~et~f~~:eo~::r;s 3~1:in~a:;: ~~~7, !t:~:; :t. 
sulphur, and some of a brighl yellow colour. _Of lhe!"t .. 
nobilis and the pyrethr11rn are chieOy. used ID 1~eJ1ci•. 
They are accounted carminathe, aper1ent, emollient, ... 
in some measure anodyne. These flowers are frequent11 
also used externally in discutient and antiseptic fomear. 
tions, and in emollient clyslers. An essenlial oil w11 i. 
merly directed to be prepared from them, but it ia11W 
omitted. A simple watery infusion of them taken in• li
pid slate, is al present frequenlly employed to pro• 
the operation of emetics. 

ANTHERA, among botanists, that part of the at
which i• fixed 011 the top of the filamentum, within t• 
corolla; it contains the pollen or fine Just, which,•• 
mature, ii emits for the impregnalion of the plant. 

ANTHERICIJlH, spider wort, a genus of the -
gynia order, belonging lo the hexandria cla" of pl,...; 
and, in the natural method, rauking under the IO!h .... 
coronarire. The essential characler is~ corolla of 1i11•· 
long pe1als, expanding. The pericarpium is an outetri
sulcated capsule, wilh three cellsan<l three \ahes. 'f'
are 39 species. The anthericurn frulescens was for_,, 
known among the gardcilers near London by the 01..r 

onion leaved aloe. Jt produces many ligneous br11ad11 

f~~~e!~fn ~~~~e ~~~~th·:.i:11~r~~g o~r~~:1 ~ndi;:i1 ~r:g,% 
pulp very juicy. 'rhe fiowers are yellow, prodocetla 
Jong loose spikes. II is a natirn of the Cape or Oaoil 
Hope, anti requires sheller in winter. 

'fi1e ant hericum liliastrum ie a perennial plant ; it a.. 
ers in June and July, and is known by the name of 81. 
Bruno's lily. 

ANTHESTERIA, in Grecian antiquity, festiv1ltal, 
ebrated in the spring by the ancient Athenians, in .... 
of Bacchus, during which the masters feasted tbeiulatea, 
as the Romans did in the time of the Saturnalia. It• 
usual, during these feasts, to ride in chariors, and panjaD 
upon all that passed by. 

ANTHISTIRIA, in botany, a genus or the trigy8 
order, belonging to the triandria class of plan ls, and,ia t• 
natural method, ranking under the .Jib order, gn• 
The essential character is; the corolla, a twe nb• 
glume, cleft at the base into four c1ivisions. There ii• 
ly one species of this gnss, the ciliat~ or fringed antbii 
ria, a narive of lmlia .. 

ANTHOCEROS, or horn flower, a genus or the•* 
?f algre, belonging to the cryptogamia class of planto, .... 
in lhe natural method, ranking under the 571h order,algll. 
'1.

1
he ess~nti~I characle~s are: the calyx of I be male is• 

slle, cyhodr1c, and en lire ; the anthera, one, is subul..-, 
l'ery long, and two •alved; the calyx of the fe01alei1• 
nophyllous, di•·ided into six parts, and expanding; 6& 
seeds are about three, naked and roundish. There .. 
only three species of the anthoceros, vi; .. 

J. Ant hoceros le\.' is. a nalh e of Europe and Amer~ 
• 2 •. Anlhoceros mullifirJns, a nali"e of Germany, COlll 
m moist shady places, and on heaths. 

3. ~n.thoceros punctatm1, or spotted anthoceros, a DI.
of Britain. 
. A.'ITHOLOGJON, the ti lie of the sen ice book .... 
m the Greek church. It io divided into twehe m~ 
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containing the ofticea aung throughout the year, on the 
festival& of our Saviour, the Virgin, and other remarkable 
saints. 

AllTHOLOGY, «1190J..oy1i:t, a discourse of flowers, or of 
beautiful passages from any authors. It is also the name 
given to a collection of epigrams taken from several 
Greek poets. 

ANTllOLYZA, mad flower, a genus of lhe monogy
nia order, belonging to the trian<lria class of plants; and 
in the natural method ranking under the 61h order, ensatre. 
'fhe essential characlers are; the calyx is tubular, irreg
tllar, and benl back; and the capsule is benealh the flow
er. 'rhel·e are 7 species: the most remarkable are; 1. 
Aotholyza ringens. This has red, round, bulbous roots, 
from which arise &everal red flowers. These appear in 
June, and the seeds ripe a in September. 

2. Antholyza spicata, wilh narrow furrowed leaves, is 
in ijhape and size like the vernal crocus. Be1ween 1hese 
arise the flower stem, which is a foot and a half high: the 
flowers come out on one side, and are of a white colour, 
appear in 1\lay, and the seeds ripen in August. Both 
these species are natives of Africa. In summer lhey 
ma) be placed in the open air, but in winter I hey must be 
placed under a hot bed frame, or in the greenhouse, where 
they are a greal ornament when in flower. 

ANTH0:\1ANIA, an extra\'agant fondness for curious 
flowers. A remarkable instance of this occurred in Hal· 
land last cenlury, which ruined many iodhiduals, and 
was obliged lo be put a slop to by !he magistrates. 

ANTHONY, 01· knight• of St. Anlhony, a mililary or
der, ioslilufetl by .Albert duke of Ba\ aria, Holland, and 
Zealand, when he designed to make war against the 
Turks in I 382. The knighls wore a collar of gold made 
in form of a hermil's girdle, from which hung a stick cut 
like a crutch, with a liltle bell, as they are represented in 
81A~1~1:~:~:: ~\~tt~~:·E, a name . sometimes gh·en to the 
erysipelas. 

ANTHOSPERMUM, the amber tree, a genus of the 
dioecia order, belonging fo the polygamia class of plants, 
and in lhe natural melhod ranking under the 17th order, 
stellalre. The essential characters are; lhe calyx of the 
herrnaphrodile flower is dh ided into four parts; there is 
no corolla; the stamina are four, and the pistilla two; the 
germen is beneath llrn Hower. Male and female on the 
same or separate planls. Of this genus Linnreus mentions 
three species, vis. 

1. Antho~permum ~thiopica. 2. Anthospermum cili
are; and 3. Ant hos perm um herbacea. The first is most 
generally known in the gardens of the curious. Its beau
ty consists in its Rmall e\ ergreen leaves, which grow as 
dose as heath. These being brnised between the fingers, 
emit a very fragrant odour; whence the name amber tree. 
'l'lii .~ planl is easily propagaled, by cullings during any of 
the summer months, in a border of light eanb, where they 
wilJ take root in six weeks time, provided they are water~ 
ed or shaded as the season may require; or if they are 
planted in pols plunged in a moderate holbed, they will 
take root the sooner, and there will be a greater certainty 
of lheir g:rowing. Tbey musl be frequently rene~«d 
by cullin[s, a< lht old plants are very subjecl lo decay. 

ANTHOXANTIIUM, or vernal grass, a genus of ll1e 
~igyuia order, belonging to the diandria class of plants; 
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and in the natural method ranking under the 131h ord"er 
gramina. 'l,he essential charact e rs are; tlie calyx is a 
bivah·ed gluma, with one Hower; the corolla is binlhed , 
obtuse, and without any awn. There are three species, 
vis. 

1. Antboxanthum Indicum, a nalh·e of India. 
2. Anthoxanlhum odoratum, or spring grass, a nalirn of 

Britain: it is one of the earliest spring grag:;es, and is ex
tremely common in our fertile pastures. The d elightful· 
smell of new mown hay is chiefly from lhis plant. 

ANrrHRAX, a Greek term, literally s ignifying a burn· 
ing coal, used by the ancients to d enote a gem, as well as 
a disease, more generally known by the name of carbun
cle. Jt is sometimes also used for litbanthrax, or pit 
coal. 

ANTHROPOGLOTTUS, among zoologisls, an appel
lalion given to such auimals as ha,·e tongues resernUling 
Lhal of mankind, parlicularly to the parrol kind. 

ANTHROPOLATRlE, in church history, an appel
lation giHn to the Nestorians, on account of their wor· 
shipping Cluisl, nolwilhslanding lhal Ibey belie.-ed him lo 
be a mere man. 

ANTHROPOLITES, a te1·m denoling the pelrifac
tions or the human body. 

ANTHROPOMANCY, a specie• of divination, per
form~d by inspecling the entrail& of a human creature. 

ANTHROPOMORPHITES, in church bislory, a sect 
of ancient berelics, who taking every thing spoken of God 
is:i the Scripture in a lileral sense, particufarly that pas
sage of Genes.is in which it is said 'God made man after 
his own image,' maintained that God had a human s-hapo. 

ANTIIROPHAGY, lhe act of ealing human flesh . 
Tb e origin of tl1is custom, barbarOus as it is, some authors 
lrace as high as the deluge. In lhe soulbern part of Af
rica, and in some parts of America, this horrid practice is 
said still to pre\•ail. Mr. :Mal'sden, in his History of Su
malra, informs us that the battas of that island are anthro
pophagi. They do nol eat human flesh to satisfy lrnn
ger, but as a mode of showing an abhorrence of 1heir ene
mies. The objecls of this savage repast are prisoners 
taken in war. When sentence is pronounced, the unhap
py victim is lied fo a stake, and when mortally wounded 
by lances thro1vn al him by lhe assembled muliilude, Ibey 
rush upon him, cut pieces froru his body with their kni,·es, 
dip them in a dish, pre\' iously prepared, of salt and lemon 
juice, slightly broil them over a fire, and then de\·our them 
wilh sange enthusiasm. 

AN'l'HROPOSOPHJA, the science of the nature of 
man, his structure and composition, both internal and ex· 
ternal. 

ANTHYLLIS, kidney velch, or lady's finger, a genus 
of the decandria order, belonging to the diadelphia class 
of plants; and in the natural mel ho<l rtrnking under the 
32d order,. papilio~acere. The esser1tial characters are; 
tbe calyx 1s 'entncose, and the legumen is roundish ant.l 
covered. There are 17 species, of which the folJowinu 
seem to be most worthy of attention. ~ 

1. Anthy !li:; barba Jovis, or sih er bu sh, has its name 
from lhe whil e ness of its lea, es. This is a shrub which 
oflen grows to· lhe heighl of 1-0 or 12 feet, di1 iding inlo 
many later.al branches , with winged leaves. 'J'he Dowers 
are produced al lhe exlremilies of lhe branches, colleet
ed inlo small b"ada, of a bright yellow colour. 
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2. Antbyllis cytisoitlee, or shrubby woundwort, has 
Jon.; been known in the English gardens. It is a low 
shrub, seldom rising abo\·~ two feet high, but s~nds out 
many slender branches, with hoary· leaves, which are 
50melime1 single, but generally hu·e three oval lobes : 
the flowers are yellow. 'l'Jiis species and the barba Jo
' is may be propagated by cutlings planted during any of 
the 1ucnmer month•; they must always be housed m 
winter. 

3. Anthyllis montana, or herbaceous woundwort, with 
winged leaves, growB naturally in the mountains in the 
south of France, and in Italy. The Bowers are of a purple 
colour and globular form. They appear in June and 
.July. . 

4. Antbyllis vulneraria, with unequal winged leaves,•• 
a native of Spain and Portugal, as likewise of Wales. It 
is a biennial plant, aud the flower. are of a bright scarlet 
colour. 

ANTI, a Greek preposition, which enters into the com
position of several words, bolb Latin, French, and En .. 
glish, in different senses. Sometimes it signifies before, as 
in anlicbamber, and sometimes opposite or contrary, as 
in the names of these medicines, antiscorbutic, antivene
real, &c. 

ANTIBACCHIUS, in ancient poetry, a foot consist
ing of three syllables; the two· first long, and the last one 
•hort. 

ANTIBIBLOS, in the civil law, an instrument by 
which the defendant owns he bas received lhe libel, or a 
copy of it, and notes the day whereon he received ii. 

ANTICAUSOTICS, denote medicines against burn
ing fevers. 

ANTICHORUS, in botany, a genus of the monogy
flia order, belonging to the octandria class; of whitb the 
essential characters are: the calyx is a four lea\ ed pe1 i
anthium; the corolla consists of four expandin l!' p4 ,,1 ; 
the pericarpium is a capsule, above, subulate<l, \d t1 .. 
<:ells, and four Yah:es; the seeds are rery DUUJt 11 

'fhere i3 but one species, vfa. 
Antichorns depressus, a nati\·e of Arabia. 
ANTICARDIUM, in anatomy, lhe hollow part under 

the breast, commonly called the pit of the stomach, the 
same wil b scrobiculum cordi5. 

ANT!CHRES!S, in ci,·il law, a covenant, by which a 
person borrowing money of anothP.r engages to make over 
bis property to the <>reditor, for the interest of money 
lent. 

ANTICK, in sculpture and painting, denotes a fantas
tical composure of figures of different natures, sexes, &c. 
It amounts to the same thing as the French callgrotesque. 

ANTICLIMAX, in rhetoric, is a figure by which the 
progress of a discourse descends from great to little. 

ANTICUM, in architecture, a porch before a door; 
also that part of a temple that lies between the body of 
the temple and the portico, 

ANTICUS, a term used by anatomists, importing that 
the part with which ii is joined stands before some others; 
&erralus anticus, peromeus anticus, tibialis anticus, &c. 
See AsATf'.J!\IY. 

ANTIDACTYLU~, ~name to a foot of poetry, the 
re,erse of daclyl, cons1strng of three syllables, the first 
two •hort, and I he last Ion~. 

ANTIDESl\IA, in botany, a genus of the dioecia order, 
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:; 1t~~g~~,!0i.t~~}1~:~:~1~i~b~::si: ~~ r!~~:~~, ~~· ~~: 
rre are bifid; the female 'calyx is fhe lea\·ed;. the C~ralla 
is wanting; the stigmata are {he; the ~erry I~ cyl1adria 
and one seeded. There are three species, nalu ea of i.. 
dia. 

ANTIDJC0!11ARIANTES, io church history,"
tics who maintained that the Virgin l\Iary did oot pretent 
a perpetual \•irginity. 

ANTIDORON, a name given by the Greek church1 
the consecrated bread, part of which was gheu to tH 

po~NTIENT, in a military sense, denotes either tbe .. 
sign who carries them, or the colours; in ships of ••, 
the streamer or flag, borne in che sfern. 

AN'l'IHECTICS, medicines good in hectica) di1orden. 
See PHARl'tr .tcv. 

ANTILOGARITHM, the complement of a logarit ... 
ANTIMONY, io na1ural hislory, one of the -

metals, separated by fusion from a ,·ery hard and hea'f 
lead coloured substance, called ore of ;mlimony: 1bi1• 
is composed of a number of extremely toimall spar~ 
granules, which gi'e it the appearauce of a lump oldl 
purest steel, when fresh broken. 

I. Antimony is of a grayish white colour, and .... 
good deal of brilliancy. Its texture i• laminated, and• 
hihits plates crossing each other in e\ery direclioa, .. 
socnetimes assuming the appea anC"e of imperferl cry11• 
Ilauy Jias wilh great labour ascerto1ined that the primi&in 
form of these crystals is an oclahed1011, aud that the ille
grant parficles of antimony ha,·e the 6gure of 1e1.U. 
drons. When rubbed upon the 6nJ?;ers, it commuoicalel 
to them a peculiar taste aml •rnell. Its speri6c ~rnity ~ 
according 1o Brisson, 6.70L; according to Bere:mann, 6& 
Jt i'I \·ery brilfle, and may be easily reduced in a morttr . 
to a fine powder. Its tenacity has not been tried. \\'IMS 
heated to 809 degrees Fahrenheit, or just to redo..,~ 
mclls. If after this lhe heal iM increased, the metal ef1P. 
orate~. On cooling, it assumes the form of oblong: r.rp 
ta!-;, perpendicular to the inlernal surface of the ,·esse11il 
n l11ch it cools. It is to this crystalization tbat 19 
J4:ni11a1ed structure which antimony always 111ulDll 
owing. 

II. When exposed to the air, it undere;oea no •U. 
except tbe lo., of its lustre. Neither is it altered by be
ing kept under water. But wben steam is made to pall 
o~er red hot a~tim?ny, it is decomposed ao rapidly tbata 
l·1olent detonalmn LS the consequence. 

.1Vhen heated in an open ves•el, it gradually rombi• 
with oxygen, and ernpora1e ... :n a .-hite vapour. Thi1.,.. 

Fo~:~r~he~1a~~~e~~;~:i~:~sfl~~:;Ba oih~:~1~:i~1~;~d ,~: 
~~:~~, ':n~ ~:it:on~~:'.'e~n~nt~dtt:" 1~a~~i1~~~t~ 8c0~::c: 
oxide. 

III. Antimony has never been combined with carbe9 
nor hydrogen: When iti; oxides are heated along wil• 
charcoal or oils, they are reduced, but imperfectly, u'*
some bo<ly, as potash, be present to fa,our the fu1io• ti 
the metal. The greater part remains in a state of bllct 
spongy ma .. , which often takes fire when exposed to till 
~i~~sp~;;~r;_ony combines readily with sulphur aad wi~ 
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Solphurel or anlimooy may be formed by mixing ifs 
two compooenl parts together, and fusing 1hem io a cruci
ble, It hu a dark bluish gray colour, wilh a lu1tre ap
proaching the metallic; ii is much more fusible 1hao anti
mony, and may be cryslalized by slow cooling. JI is 
campoaed1 according lo Bergmann,of 7 41Jarts of antimony 
and 28 of oulphur. With Ibis estimate 1be lale expeii· 
meof1 of Prouat coincide almost exactly. According to 
that very accurate chymist, sulphurel of antimony is 
composed of 

7 5.1 antimony. 
24.9 sulphur. 

100.0 
This 1ubstance is found native in great abundance, and 

indeetl i11 almost the only ore of aotjwony. It was to tLis 
aulphuret that the term anlimo1ty was applied by tue earlier 
chymists; the pure metal was t;alled reguftts of antimony. 

\.Vhen equal pads of antiu1ony and phospbol'ic glass a1 e 
mix:ed toge1h1 r with a litlle charcoal puwlier, a11J 1uehed 
io a crucible, pho:3phuret of antiwo11y i:s pruUtJctd. It is or a while colour, brittle, appears lau1inat~d when broken, 
and at 1be fracture a numbel' of small cubic facettes are 
ob11ervable. When melte<l it emits a grt:cn Harne, and the 
white oxi<le of antimony liiUblimes. Phosphuret of anli1110-
ny may likewh,e be prepare<l Ly fusing t:qual parls of an
timony a11d pl.iosphonc ghtss, or by dropping J'hot1pho1Us 
into mellc<l autiwony. 

IV. A111imony does not combiae with azote, nor with 
mutiaric acid. 

V. Antimony combines readily wilh most of the melals; 
but the grealer number of ils alloys La\e not been ap-

C~ef~s1i::,n;n~8;~rm ~n~;:~1t~:~o::~o~~~d o~:yy~~oC: 1~1:1:;~ 
Great atlen1ion was paid to I his alloy by the alchymists, 
who affirmed that the quaoli1y of gold 111igh1 be increas
ed Ly alloJing it with anlin1ony, and then purifying H. 
J>latina eat1ily combines with anlimouy. The alloy is 
brittle, and mucb lighter thaa platioa. The aatimony 
cannot afterward be completely separated by heat. Sil
ver may be alloyed wilh anlimooy ~y fusion. The alloy 
is brittle, and its specific gravily, as Gell~rt bas obsel·ved, 
is greater than intermediate between the specific graYilies 
ot the two metals which enler inlo it. Antimony dues not 
amalgamate with mercury "hile cold. lVhen three parts 
of mercury are mixed with one part of melted anlin1ony, 
a eofr amalgam is obtained, which lery soon decoruposes 
of ilselr. Gellert also succeeded in forming Ibis amal-

~be· all~;~~~e~~tmc~i~:i~t:e:t!~,;~i~har~~1 ~r,~;.,~~ 1~~~i:1:: 
i1 of a be11utiful liolet colour, and ils specific gravily is 
greater than intermediate. This alloy was called rrgulus 
of Venus by the alchymish!. Iron combines with antimo
ny by fusion, and forms a brillle hard alloy, the specific 
gr ... ity or which is leBS lhan inlermediale. The magnelic 
quality of iron is much more dimini•hed by bein~ alloyed 
with antimony lhan wilh most other melals. This alloy 
.may be obtained also by fusing in a rrucible two parls of 
1ulpburel and one of iron. It ""'formerly called tnarliul 
'H!P'lua. The alloy •tin and'untinoony is" bile and b1 it. 
tie; ii! 1peci6c grarHy is le~!i lhan inlermediate. This 
allny is employed for difl"trent purposes; parlicnlarly for 
making the plates on which mu.ic is eugr.,ed. When 
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equal quantities of lead and antimony are fused, the alloy 
i• porous and brillle: three parts of lead and one of an
timony form a compact alloy, malleable, aad much harder 
lhan lead: twelve parts of lead and one of antimony form 
an alloy very malleable, and a good deal harder t ban lead: 
16 parts of lead and one of aa1imony form an alloy which 
does not differ from lead except in hardness. 'rhis alloy 
forms printers' types. Its tenacily is very considerable, 
and its specific gra,·ity is greater than the mean. Zinc 
may be readily combined with antimony by fusion. The 
alloy is hard aud brittle, and has the colour of steel. Its 
specific gravity is less than intermediate. Antimony 
forms a brittle alloy with bismuth; to manganese it unites 
but imperfectly: the compounds which ii forms with nick~ 
el and cobalt hne not been examined. 

VI. The affinities of antimony, and of its oxides, are-, 
according to Bergmann, as follows: 

Antimony. Oxide of Antimony. 
Iron, Muriatic, 
Copper, Oxalic, 
'l'in, Sulphuric, 
Lead, Nitric, 
Nickel, Tartal'ic, 
Sih er, Saclactic, 
Bi::rnrntb, Pho!;phori.:, 
Zi11c, Citric, 
Gold, Succinic, 
Platiua, Fluoric, 
l\lercury, Arsenic, 
Arsenic, Lac lie, 
Coball, Acetic, 
Snlphur. Boracic~ 

Prussic, 
Carbonic. 

ANTINO!lllANS, in church history, certain heretics 
who first appeared about lbe year 1535; and so called, be
cause they rejected the law, as of no use under the Go:spel 
dispensation. 

The name is now applied to a sect of high Calvinists, 
who sprung up in England about the time of Oliver Crom
well, and who are accused of maintaining that the elect 
are incapable of incurring guilt for whateYer actual sins 
they may commit. 

ANTIP ATHES, the name of a genus in the zoophy
ta order ofvermes: the character is, animal grolfing in the 
form of a plant; stem within horny, with smalJ spines: 
base expanded, the outside coreretl with gelatinous flesh, 
and numerous polypiferous warts. There are senral 
species, as spiralis, myriophylla, &c. See Plate, Nal. 
lfot. fi~. 24. 

ANTIPHONY, in music, the name which the Greeks 
gave lo that kind ofsymphoay which was executed in oc
tave or double orta,·e. It is likewise the answer made by 
one choir to another, when an. anthem is sung belweeo 
them. 

ANTIPIIRASJS, in rhetoric, a figure by which in say
ing one lhing. we mean the contrary • 

This figure rP~ards sentences, and not sW~le words • 
. A~TIPODES, in geography,. a nam.e i!iHn to lhnse 
rnhab1tanls of lhe globe lhal hre diamolncally opposile lo 

~~: ·~~~~Ji~0.:r1i;;!~ ~~~:r .~rep~~~: r:i:!1:/;~;n0d1 ol'iF.'!; 
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tlifferent poles. fl is midnight ":ith one wh~n it is noon 
w;th 1he other; the longest day w11h the one 1s the short
est wilh 1he olher; and the lenglh of lhe day wilh the 
one h rqu~I fo lhat of the night of the other. 

AJ'\TJPTOSJS, in rhetoric, which puls one case for 
rnolher. 

A:\TIQ,U ARE, among Roman lawyers, denotes the 
rrjcctine; a new law, or refusing to pass it. 

ANTJQ,U ARY, a person who studies and searches af
ter monuments and remains of antiquity. 

The Society of Antiquaries in London was instituted 
hl the year 1751. E\·ery member pays 6\•e guineas as an 
admi:;sion fee, and two guineas a year, or an additional 
"!11111 of twenty-one guineas. They have weekly meejings 
crery Thursday evening at their rooms in Somerset house. 
A similar •ociety woo founded in Edinburgh in 1780. 

AsTHlUARY, is a1so used by ancient writers for the keep
er of a cabinet ofantiquilies. John Leland was antiquary 
to Henry VIII. 

ANTIQUE, in a general sense, something tbal is an
i:icnt ; but the term is chiefly used by sculptors, paint· 
-ers, and architects, to denote such pieces of their different 
arts as were made by fhe ancient Greeks and Romans. 
Thus we say, an antique bust, an anlique statue, &.c. See 
ScuLPTORE. 

ANTIQ,UITIES. There is scarcely a term, perhaps, 
in any language RO thoroughly comprebensh·e as that now 
before us: since il implies all testimonies or aulhenlic aC· 
count~ that ha,-e come down lo us, which illustrale eilher 
1he particular or uoh·ersal history of ancient nalions: a 
science equally complicated as extensive. 

'l,o enter elaliorately info the subject would be to re
write a hundred treati..,es: we must here content our· 
self'eS wilh an elementary sun·ey; and witboul extemling 
our ,·iews lo I hose who ha\e writlen on more trifling ob
jects of inquiry, dh·ide antiquilies inlo l wo grand classr~ 
polilical and monumental: the first forming a general, 
the other a particular sludy: lhe firs! embracing all 11rnt 
can increase our knowledge of ci' ii inslitutious, the lat· 
1er entirely confining itself to woJ ks of arl; and, logetb
er, affording the most effectual means oflearnine; the genius 
and manners of the various nations off he world. For the 
latter of tbese classes we shall refer to the resperlh e arts 
whose inYestie;alion is concerned. But for !he illuslration 
of the former, we shall present a e:eneral 'it:w of ancient 
history, ronfining oursehes to those which may be deem
ed either leading, or the parent, countries of science, in the 
diflhent periods: beginning our researches with the Jews, 
at a lime when the history of every other counlry is in· 
,·oh·ed in darkness :-tml uncertainty; proceeding with the 
Eiryptians and lhe Indians, the remnants of whose great· 
uess presene the earliest relics of profane history ; follow· 
inr; them up wilh the Greek and Roman antiquilies; and 
roncludine: with the antiquities of Britain. On the Egyp· 
fian and Indian antiquilies we shall be more circumstan. 
tial lhan ~n tho~e of olher countriefl; since their history 
and rernarns present a field of inquiry still open to inves· 
1i!ration. 

· The hislory of a people persecuted and scattered 
through the worl?, yet. whom. no change of fortune has 
been able 1o eradicate, 1:; a subject of consideration too 
deep and too imporfant to lea\'e a ~tight impression on the 
mind. But the history of the Jews has e••en more to 
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boas!: in the records of //1tirnalion Ibey pass the gtneraj 
nood, the boundary to the annals of e\ery olher people; 
and fairly trace their ancestry back to the common fatller 
of the human race. 

Jn the Bible we find the only outhentic hislo~y of Ille 
origin, ordinances, and \'icissiludes, of lbe ~a~1on: froa 
that we learn, that their religious riles were dnrnely c-. 
municated. U alike to every olher people, I hey have re. 
mained distinct; and are continued so for grealer 81111 
than the meanness of their present state may seem 11 
promise. 

Could we ascertain the anliquilies oC E~ypl with pl'lo 
cision, those of the Jews mighl be expected lbence lore. 
ceive collateral illustration; since Moses, their great law. 
giver, was confessedly educated in the •chools of Eg~ 
tian learning and legislalion: anti many even of the met• 
phors he uses in the Pentateuch are supposed to bear some 
connection wilh objects or symbols communicated toW. 
by the Egyplian priests. 

To the more enlightened nalions of antiquity, howeTe 
fheir history and their religious cusloms were equally• 
telligihle. Tbe Greeks, by a fabulous I rad ii ion, ded .... 
them fiom Jupiter and Salum; and the Romans, till M 
tus's time, knew little of tliem. Tacitus indeeclchargndir 
whole nation with a sullen hatred of all mankind. lne• 
or two cases he gives something that appears to bordera 
tbe truth. Bui, in the general account, he relates the• 
l'ious opinions lhaf were floafing in the world, and I"* 
the lrurh to re-I on belt er aulhorily: apparenlly tbiokilg 
that '11ilh re!!'.ard fo such a race minute inquiry wa1g. 
necessary. 'l'hough, at fhis period, the page of JeN 
iiislory wa~ fully disclosf"tl. arHl 11cressible to the cutiGll
fy of e\ery Roman; Jo1'ephus li\·cJ at Rome, under V• 
pasian, Titm, and Domilian; and under the la"t of fboll 
emperor" his J ewi,;h Antiquities were gi\·cn to the worW. 

A :-iufficient I.. now ledge of thP general anliqnities of'9-
Ilehrews may l>P oblained from lhe Brble, Philo and S. 
~eph11'.'4, and fhe Talnrncl; and, among; the writers of ... 
modern dale, A1ias l\Ion!anno:, Carp.;;o\ius, l\1aimonMlel: 
Bnxtol'f, Re land, Leusclen, Cal met, "'itsius, Bur her, Bet
zelius, Basnagf", Hof linger, And i\1irhaeli,, maJ bedeead 
lhe besl. Amon~ the English, Selden, Godwyn, ... 
Le"H"is. Calmel's Diclionary of lhe Bible also contlill 
many references for lhe curious reader; and 1hose ... 
would know how far their ancient and modern pncticct 
agree, may consult Le"i's J ewh1h Ce1 ernonies. 

On lhe ci•il hislory of the Jews, Josephus may be eel" 
suited: with Struckforcl. and Pritleaux's Connections. OI 
the life and dealh of !110'°'• howe•er; on the Esodnllf 
the Israelites, and their leaders; on the JewiF-h killfi 
t~1e Babylonish capli• ii) ; and on lhe history and con .. 
ll~n of!he Jews in ~it1ere11f countries subsequent totbdr 
d1spers1on; the wnlers are extrtmely numerous: amh 
c.ompletf' c~taln~ue of them may be found in 1'Jense1'1Blt" 
lio1beca H1o:fonca. On tJ.e deslruclion of Jerusalem,J• 
Sephus and Tacilus are 1he prindpal writer!ll in re~ 
And for lbe history of lhe Jens in England, Tony'swtd 
may be referred Io. 

But the most copious work on Jewi~h antiquities 
U!!:olinm/s Thesauru~, in thirty-fqp r , -0 1umes folio; tf 
first bearing the dal•. of 174,1, the"lasl 1769 ;'contabil!l 

~1~a~~~,b~~t t~:r!:n:~~~:1 '1a~~~'rii~~::)~~~ :~:tti:~~~;,~~~i 
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Hebrews: amounling in number to 110 Jess lhan fo;ir hun-
dred and eigbly·eight distinct treatises. . 

The most curious collection of Hebrew manusc1 ipts in 
tbi:1 country which illustrate ihe literary antiquities of 
the Jews, may be found in the Bodleian Library at Ox· 
ford. Few of them, in point of age, run beyond eight 
hundred years.; and the most ancient, we believe, were 
brougbl by Dr. Pococke from Constanlinople. 

'Ve cannot close this part of onr article wilbout rec· 
ommending to attentive perusal !he late bishop Lowth's 
Leclures on the Poelry of the Hebrews, which afford a 
helter view than any olher work of the taste an<l learning 
of that extraordinary people. 

)Ve now come to the A ntiquilies of Egypt : a counfry 
once as remarkable for the scheme of its Jaws, aud the 
dark oracles of its priests, as for the commerce of its 
cities, the granUeur of its buildings, and the ferlili1y of its 
territory. 'l.1he earliest nations of the worlJ are en1phat
ically described by Dr. While lo barn been fed wilh lhe 
produce of her soil, and enriched with the treasures of 
her wisdom; and not only the more civilized count1 ies at 
the present Jay, but the Arabs an<l the Indians, slill view 
the relics of her greatness with a· reverential reg:ard. In 
1801, when General BairJ led his army from 1be Red Sea, 
a parly of Seapoys, who saw the hooded serpent upon 
one of lhe aucient monuments of Egypt, fell down and 
worshipped it. 

The quarries of marble and porphyry of Upper Egypt 
.furnished the principal materials with which l!Je first in
habilanls rai!ed theil' most slupendous works of art. But 
whence llieir oracular inlelligence was draw·n, ii is impossi
ble to say. rro Hermes Tril'megistus, a sage as highly re,'
erence<l among them as Zoroasler was among the Persians, 
the Egy pl ians ascribed the inventions of chief ui:, e to hu
man life; and like every people who are unable lo sell le 
the anliquity of their origin, they represented his works 
fo have out stood the shock even of the universal deluge. 
'£hey otherwise called I.Jim Thoth; am;l their priests as 
constantly maintained thal from the hieroglyphic charac
ters upon the pillars be erected, and the sacred books, all 
the philosophy aud learniug of the "orld have been de
I'ired. 

Both lhe earliest and the latest writing of the country, 
to the lime of Cleopatra, appears to1ha\'e been symbolic; 
and the use of hieroglyphic characters was not only ap
plied to sacred, but to other uses; through them alone 
the a\.·enues to knowledge could be opened; and their se
cret appears principally to have lain in certaiu analogies 
and correspondences between the forms, actions, and qual· 
ilies of animals, an<l cerfain facts in nature, morals or his
tory. rrhe animals which in the grosser periods of Egyp· 
tiau history receh·ed the worship of the people, in tl'Je 
fil""il as;es it is probable were oaly used lo express fhe at· 
tributes of 1 he Egyptian gods; and their regard for them 
pedrnp-s was much increased by their adherence to the 
doctrine of tran(\mi~rati~n. A black ox, the symbol of 
lhe sun, was sacred to Osiris; and Isis typified the moon. 
hi<t and o~iris indeed were e\'er_y where adored, I bough 
differently represenled; and the l\Jueds, A pis, and l\len
desian goat, arc looked upon by the best write1· ~ but as 
tli!forenl symbols of the same deity, or as animals in which 
tl1e same deify was manifest. Thebes was in early times 
the gran<l deposife of Egyplian mystery: it i:; mentioned 
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by Homer; anu exists in ruins lo lhe present hour. Den· 
dera an<l Heliopolis present other ruins. To enter deeply 
here either into the particular ceremonies, or tile mytho .. 
lo•ical doctrines of Egypt, to seek for the phenomena of 
nalure which were allegorized in the history of his and 
Orisis, or to detail the history of the prieslly orde!Sy , 
would be impossible. Of tbe lalter, the first afler the in

ferior degrees was the chief of the music band, who usual-
ly carried some musical instrument as the en~ign of his 
office; the next was the diviner, who in public processions 
bore !he symbols of astrology; tbe third 1ras the master 
of the sacred wardrobe; and the fourlh, or chief priest, 
was the prophet, who interpre.fed the }a~s of Hel'mes, 
and presjJed oHr !he ceremonies of religion •. To these 
exclush·ely the Hermaic doctrines were accessible: and 
upon them fhe constitulion of tl1eir country seems t:ntirely 
to b"'e depended. 

In regard to Egypfom history, its early chronology is so 
perplexed, its facls and fable so heterogeneously blended, 
and its vanHy of a remote anliquify so great, that little 
certain can be collecled. Egypt was anciently divided 
into three parts. Thebais was a distinct district; the dy· 
nasly of Memphis was the 11pper Egypt; and that of He
liopolis, comprehending 1he rest of the Delta, the lower 
region. From 1\-lenes the Egyptian priests were accus .. 
tomed to reckon no less than three hundred and thirty 
kings. Like other states, howel'er, it had ils re,olufiof'ls; 
and the three districls did not in every period of ifs his
tory form separate states. Under the shepherd kings, lwo 
of lhem were united. At a period considenbly lower, 
Egypl became a kingdom slill more flourishing than e>er; 
and increased gradually till Sesoslris, one of the greatest 
cf its sovereigns, erected an universal empire. At ape
riod slill more subsequent, it. was subjecled by Cambyses 
to the Persian empire; and to his ravages it appears that 
Egyptian grandeur was principally indebled for its fall. 

In lhe wreck of grealncss which it still presenls, the 
following are the principol remains: lhe colossal sphinx, 
and the pyramids among the 1.,-.1 plains by Memphis; 
the statues which bear the name of l\femnon; the cata
combs of Saccara; the fernples of Thebes, Tenlyris, and 
Apollinopolis; and tLe Needle of Cleopatra. Pompey's 
Pillar is undoubtedly a motrnment of subsequent ereclion. 
Orie 01· two of the ancient obelisks were transported to 
[laly al a ,-ery early period. But the finest 1·emnants of 
Egyptian grandeur, which h"''e been brought away of late 
years, are now in the metropolis of England. The sar
cophagus of breccialed marble, repuled to be Alexan
der's tomb; and the triple iAscription from Rosella, in the 
hieroglyphic, the vernacular Egyptian, and the Greek 
characters; are undoubledly lhe most curious. The lat. 
fer, when in possession of !he Freacb, was termed the 
gem of anliquity. 

To recite e\'en lhe titles of the different works in which 
lbe anliquilies of Egypt ha1·e been lrealed, would be end
less. Am?ng the a~cient writers, Herodotus, Pansania~, 
Strabo, D1odurus S1culu•, and Plutarch, are lhe principal. 
Herodotus, Thales, and Pyt hat?:ora~, it will be remember· 
ed, were initiated among the Egyptian priests. The best 
work on lhe mylhology of Egypt is Jablonski's Panlheon 

~T;tu\i1~~~~~ni~:1 a\~~p~:~e:~, ::ya~;'c!~~~t~~e:, ~~;~,~:~ 
and Norden haYe expressly written on the pyramid• , 
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Kircher on fbe mummies: and aU fhat is material on the 
1ubject of the obelisks, may be found in Zoega De Obe
!i1:1corum Usu. In the simple a~d authentic narrative of 
Dr. Whitman, modern readers will find some facts worthy 
of their attention, relath·e to the monumental remains tstill 
existing in Egypt. 

For the illustration of the ANTIQ.UITIES Oi" INDIA our 
accessible materials are less numerous and less dislinct. 
The light which so strongly radiates from the .l'age of 
cla.Bsical antiquity upon most other abstruse pomts of 
literary research, casts but a glimmering ray on t~i!f sub
ject. Whale,·er genuine information may be obtained on 
other points, its early history and literature can only. be 
acquired by the generality of readers through th~ med•.u~ 
of faithful versions from the Sanscreel, the aoc1enl ong1-
Dal language of the country, and the grand repository of 
all its history and sciences. 

So long ago as 1776, Mr. Halhed, in the Code of Gen
too Laws, compiled under the direction of Mr. Hastings, 
gave the first specimen which appeared of the early 1ris
dom of the Indians, and their extensive skill in jurispru
dence. But the attention of the world was principally 
roused by the publication of the Bhagvat Geeta, edited 
in 1785 by Mr. ·Wilkins. It was the episode only of a 
larger poem; but its theological and metaphysical doc
trines were of the profoundest kind : it was represented 
to contain all the grand mysteries of the Hindoo religion ; 
and laid claim to the venerable antiquity of four thousand 
years. The Heetopades, the Sacontala, and Ayeen Ak
bery, were the principal succeeding publicalions; the 
1ightsfrom which, added lo those of the Asiatic Researches, 
occasioned Mr. Maurice to gh·e the antiquities of Jndia a 

:~~~v~~c&:~~e~Ja~~~t~h~:v~:~~:t~~~:;::, tt~C: a:t~:~i~i~~ 
;!a~:~s Ha~n~1~1~!11::~:b1~0;11 :i~J·~~ S;. !~:p~:~~r~~\ios~~ 
pher a. affording arguments in respect to the age of the 
world, which struck at once at the root of the Mosaic 
•ystem. \Vilh these authorities in hand, Mr. Maurice 
proceeded toe1ucidale the obscure history of the Avatars, 
or the ten descents of Veeshnu. The persons who are 
•lated by the Indian writers lo have flourished so many 
1housan<l years in the earliest ages, he supposes to have 
been not of terrestrial but c.elestial origin; and that their 
empire was rather the empire of imagination in the skies 
than that of real power on the ear1Li. He considers that 
the year of ordinary reckoning, and the year of Brahma, 
ore of a nature very widely dilferent; and that the whole 
jargon of yugs, or grand periods, has no foundation but in 
1he great solar and lunar cycles, or planetary revolutions. 
In the Jadian .AJ11iquiliea the greater part of the prelimi
nary ground, which the student mnat o[ necessity go over, 
is cleared. The ancient geographical didsions of India, 
according to the classical writers of Greece and Rome, 
nnd of Hindostan, according to the Hiadoos themseh·es, 
are reconciled: the analogies of the Brahrnanic with other 
1ystems of theology considered; and the graud code of 
cidl law~, the original form of government, aa<l the uri
ous and profound literature of Hindostan, are compared 
tbron;hout wilb the laws, government, and literature, of 
Per~i.t, E~ypt, and Greece. 

Bui after all, perhaps, the clearest notions of what the 
student may expect to discover in his Indian inquiries, 
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may be galhered from the few papers published in~ 
Asiatic Researches, by sir Willia1u J?oes; w_r1He~.• 
consequence of the in~titution of a soclcty ~or. 1_nqu1111g 
into the history, ch-ii and natural, the ant1qu1he1, 1111, 
scienceE1, and literature, of Asia. 

His first dis•erlation was on lhe orthography of Asiafi& 
words in Roman letters, a want of attention to which W 
occasioned great confuSJon in history anll geography; lld 
he proposed a system, which was not only at once ullQI 
to the learned, and e.senlial lo the student, but the caa. 
venience of which had been p• 01 ed by careful obserHtill 
and long experience. The gods of Greece, Italy, ud 
India, were the next objects of attention; and in thi1 da. 
sertalioa the general union or affinity between the llGll 
distinguished iubab1tn1ls of the primitive world io reguil 

~:,, i1a~:~lo~:;' t~~n~::·~·~a:'ad~:li~1~~f 7;:~r~~~ 
inferred. The general character and affiniliea of lk 
aucient panrbeon of Jmtia ate conr.idered with tile• 
attention. Gauc,a, lhe Hindoo dh inily of Wildom,i 
compared with the Janus of lhe Romans; Menu, or&IJ. 
vrata, whose general hiblory bears a slrong resemw.lt 
to Jlloah's, with Saturn; 1he Lachs01i of lhe Hindooo,• 
goddess of Abundance, with Ceres; and Zeu•,or Jupiflr, 
in his various capacities, compared with the triple ditililf 
Veeshnu, Siu, Brahma. Others of minor considerllill 
are aJso fully noticed, the explancs.tion of whose YM 
attributes must be souE"ht for in the dissertation ilaell' it 
which it seems to be f;irly prornd, that a conoec1itn.r. 
sistcd between the old idolatrous nations of Egypt,Wii, 
Greece, and Italy, long before they migrated to~ 
se»eral sellleme11ls, and conseqnenlly before the bi,Qll 
Moses: a proposition, says sir 'Villiam Jones, which RI 
in no degree affect the trnth and sanctity of the lllolic 
hislory. 

From Goverdhan Caul, the society already ment;.I 
receh·ed a valuable communica1ion on lbe littr•,_,. 
the Hindoos, from a work in the Sanserif. 11 was,,_. 
lated, and a commentary added. Jn the text, the v• 
are considered by the Ilindoos as the fountain af• 
knowledge human and divine ; and the commtntar7 • 

~li~~e:0w~~~01b~sc~er~::~~~~~1 ~?~~~~~~1,r~~~~i~~ ~== 
::;;~;.~·~.'ht";; s~~1~nctw~~· ~~~r:~:~n~ral~~~;:n~u ~ 
the publicalion of the Gila, 

J!rom sir 'Villiam J ones's fourlh anni\•ersary Disc.-tt 
deh.-ercd. lo the Asialic Society in 1786, we mayrtni 
some notion of the nrious di~covcries to which fl• 
e~ertions 1~1ay gh·c rise, not only in the literature, bot• 
history, sciences, and arts of Asia. 

India on ils most enlarged scale, in which the ancielll 
appear to have under~tood if, comprises an area of r/111 
forty degrees on eacb side; it is dh·ided on the west fnl 
Persia by lhe Arachosian mountainli · Jimiled on the ... 
by the Chinese part ?f the fnrther' peninsula; c.,.... 
on the north by the w1l.ds of Tartary; and exleodilg II 
!he south., far as the ISies of Ja\a. By India, io ~ 
·~mean~ I.hat whole extent of country in which the~ 
h.-e r~hg1on and language of the Hin<loos prenil 11 • 

~~Tic1~;~!~ N~:ri~e~~:~s ~~eths~ii~I 3u"s~i~n~if~~11!! :..: 
deliation from their original form. Its inhabilaotalrl" 
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no resemblance either in their figure or manners to any of the 
nations contiguous to them; their sources of wealth are slill 
abundant: in their manufactures of rnttoa they surpass all 
the world; and though now degenerate and abased, there 
remains enough to show that in some eady age they were 
splendid in al'ts and arms, happy in go\•ernment, wise in 
Jegislalion, and eminent in varioua kaowletlge. The San· 
scrit language, whatever may be its antiquity, is of a won
derful structure; more perfect than the Greek, more copi
ous than the Latin, and more exquisitely refined thau either, 
yet bearing to both of them a stron~er affinity, both in the 
roots of verbs and in the forms of grammar, than could 
possibly have been produced by accident. The charac
ters, as we have already mentioned, are Nagad. Of the 
Indian religion enough has been already said. Of their 
11hilosophy, sir William Jones observes, that in the more 
retired scenes, in groves and in seminaries of learning, we 
may perceive the Brahmans and the Sarmanas of Clemens 
disputing in the forms of logic, or discoursing on the rnn
ity of human enjoyments, on the immortality of the soul, 
her emanation from the eternal Mind, her dehasement, 
wanderings, and final union with her source. The six 
philosophical schools, whose principles are explained in 
the Dersana 83.stra, comprise all the metaphysics of the 
old Academy, the Stoa, the Lyceum: nor is it possible 
to read the Vedanta, Ol' the many fine compositions in the 
illustration of it, without believing that Pythagoras and 
Plato derived their sublime theories from the same foun
tain with the sages of India. The re~ains of architecture 
and sculpture seem to prove an early connection betueeo 
India and Africa. Of their ancicnf arts ancl mamifactures, 
little but the labours of the Indian loom and needle are at 
this day known; but from a curious passage in one of I heir 
sacred law tracts relating to the extraordinary interest of 
mol1f~y, in regard to rnaritirne concerns, if should seem 
that they were in the early ages a commercirtl people. 
The Hin<loos are said to bavP.: boasted of three inventions, 
all of which are indeed admirable; lhe method ofinslruct~ 
ing by apologues, tlte decimal scale, and the game of 
chess: and could their numerous works on gl'ammar, 
rhetoric, and music, which are now extant, be explained 
in some language generally b1ow11, ir would be found that 
they had still higher pretensions to the praise of a fertile 
and inventh·e genius. Their lighter poe1)1S are lively and 
elegant; their epic magnificent and sublime. Their mo!!lt 
ancient medical book, entitled Chereca, is believed to be 
the work of Siva: for each of the divinities in their triad 
ball! at Jenst one sacred composilion ascribed to him. On 
history and f{eogr~phy their works are few; aod th,ir 
astronomical and 11i1alheniatical w1·itings are slill secret. 

Cursory a!!I the obserrntions are which have been here 
brought together, their expansion and illustration would 
require V'>lumes. 

Of the Avatars, or descents of the Deity in his capacity 
of presen•er, we have lit fie to say. The three first, Rays 
sir William Jones, apparently relate to some stupendous 
co1wulsion of our globe from the founrains of the deep; 
and the fourth exhibits the miraculous punishment of 
pride and impiety. The three first, he thought, related 
1o the same e\·enl, shadowed by a moral, a metaphysical, 
and an aRtronomical allegory; and all three, connected 
with the hieroglyphical sculptures of the old E~yptians. 
The fourth avatar was a lion issuing from a bursting column 
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of marble to dernur a blasphem;ng monarch, who would 
otherwise have slain his religious son; and of the remain
ing eix be says, not one has the least relation to the deluge. 
'l..,JJe tenth avatar, we are fold, is yet to come; and is ex· 
pected to appear mounted, like the crowned conqueror in 
the Apocalypse, on a white horse, with a cimeter blazing 
Jike a comet to mow down all incorrigible and impenitent 
offenders who shall be then on earth. 

Among the most curious of the existing monuments of 
ancient India, we must reckon the sculptures and ruins of 
Mavalipuram, a few miles north of Sadrast and known to 
seamen by the name of the Sel·en Pagodas; the vast ex· 
cavations of Canarah; the nrious temples and images of 
Buddha; and the idols which are continually dug up at 
Gayil, or in its vicinity. 

The principal of the Hindoo excavations have been 
engraved and published by Mr. Daniel; and deserve the 
closest atlentioo from all who are studious of the anliqui~ 
ties of India. 

''The first accounts of Greece," says Mr. Mitford.., 
"are derh ed from ages long before the common use of 
letters in the country." But so mysterfous lire the age1 
of antiquity, and so precarious are traditions, that we 
scarcely know by what method to distinguish where fable 
concludes, or truth begins. Certain however it is, that 
from the Pheniciw ancl Egyptian colonies the Greeks first 
receind fhe culture of lmmanily. By the Phenidans 
they were undoubtedly instructed in trade, navigalion,. 
and the use of letters; and by the Egyptians in civil 
wisdom, the politer sciences and religious mysteries. The 
antiquilies of such a country then, which was afterward 
so sin.c:nlarly illustrious in the annals of mankind, the 
introduction of its instilulions, and the in,·ention or intro .. 
duclion of its arts, must surely carry wilh them an interest 
still more s:riking than !Lose either of Egypt or ludia. Iii 
antiquities, of course, in el·ery accessible period ha' e beea 
more carefully and more minutely inspected ; and h3l'e 
received such deep and extensive investigation, that to 
attempt a summary here would be impossible. We shall 
only observe, that the Athenians were the tirst civilized 
people of Greece; and that in all the greatness of the 
Grecian states they still retained the highest polish. 

Gronovius has given a collection of the chief writers on 
the anliquities of Greece, fo which we shall refer the 
reader once for all; and Rouse, Pfeiffer, Bos, and bishop 
Potter, have given shorter systems; the last of which is 
certainly esteemed the best, and which no scholar's 
library should be without. Jn what relat~s to the religion, 
the gods, vows, and temples of Greece, 1t has been deem· 
ed too summary; but in fhe military affairs and miscella
neous customs it remained till la!ely without a rh·al. A 
work which supersedes it, and perhaps all others in the 
English language, for accuracy and completeness, bas just 
made its appearance from the pen of Mr. Robinson of 
Ra,·enstondale. 

On .t be gods, temples, oracles, and priests of Greece, 
the writers are cxfremely numerous: on the public weal 
and mae;istracy of Gree~e, Stephanus, Laurentius, and 
Van Dale, of modern writers, ha,·e perhaps the greatest 
s!rnre or credit ; on the court of Areopagus, Meursius. 
and Freber; on the laws and punishments of Greece 
Pra!eius, l\1eursius, anJ .Petit; on military concerns: 
Aman, Polyrenus, and iElmn; on the gymnastic art, an<I 
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exerci•es of the Greeks, Hieronymus l\Iercurialil;, Jou
bert, Faber, and Burette ;. on the_ th_eatres and scenic 
exhibition!, Donatus, Scaliger, Brmdm, and the abbe 
Barthelemy; on their entertainments, luxury and baths, 
Cornarius, i\Jeusooius, Gedoyn, Du Choul, Ferrari us, and 
Kuhn; on their marriages and institution of their children, 
be3ides the general writers, Hauptmann, Junius, Slisser, 
and z,.ibich, are the more particular; and on their fune
rall;j, Nicolai, Langius, and Eckhard. 

The hes! relics which still mark the former splendour 
of the Grecian states ha\·e been preserved by Sluarl in his 
A1hens; in the Ionian Antiquities, published under lhe 
direclion of the Dilellanti society; in the Voyage Pitto
resque de la Grece; and in the Museum Horsleyanum. 
The best relics of its sculpture in this country are to be 
found amor.g the Townley marbles ; and of its beautiful 
coinage, in the cabinet of Dr. Hunter. 

Poetry, sculpture, archilectnre, and painting, perh~ps 
atlained the summit of perfeclion under the respecll\e 
cullilafion of Homer, Phidias, Praxiteles, and Zeuxis. 

Nothing, says Dr. Adams, has more engaged the atten
tion of lit~rary men, since the re\·h·al of learning, than lo 
trace from ancient monuments the rights and cusloms of 
the Romans, comprehended under the general. name of 
Ro:uAN A:n1Qu1T1Es. '11bis branch of knowledge, he 
obi;en cs, i~ not only curious in itself, but absolutely nec
es~ary for understanding the classics, and for reading with 
ad>anlage the history of Iha! celebraled people. And it 
is particularly requisite for such as prosecute the slu<ly of 
the ci,-il law. 

Scarcely on any subject have more books been writ
ten, and many or lhem by persons of tlie most distin
guished credit. Among lhe oldest of the good wrilers 
may be reckoned Dionysius Helicarnassus, who tl'aced 
the origin of lhe Romans, with the utmost fidelity, back 
to the remotest age:3. His accounts are generally prefer
l'ed to Lhy's. They are more ample, and his facts 
tlescribc<l with more particulars; and on thP.ir ceremonies, 
'\\·or~hip, sacrifices, m:inners, customs, discipline, policy, 
courts, Jaws, &c. be is perhaps the most authentic writer. 

A body of the authors on the Roman antiquities was 
pnbli>hed by Grnl\ ius in the Thesaurus; and Dane! and 
Piliscns published lexicons of them. For lhe most par! 
however they are too \'Oluminons, not only to be generally 
useful, but even to refer the studious reader to, except on 
~ingle points. On this account a number of abridgments 
ba,·e been published; of which, till of l"ery late years, 
those of Kennet and Nieuport were esleemed lhe besl. 
'.fhe latter was written in Latin, but ii abounded in diffi· 
cult phrases, and was deficient in one or two material 
parts, which were sup!>lied by Kennet. Both, howevl!r, 
ha\'e been since superseded by the work of Dr. Adams, 
which of all the ahridgmenls is the best adapted to illus
trate the cla.,ics. II is sufficient lo say lhar he has bor
rowed wi1h freedom from a11 hands wLatever he judged 
fit for his purpose; and the t>numeralion of his sources 
will pro.'·e the best aid to an inquiring reader. He was 
chiefly rndrbled to Manutius, Brissonius, and l\liddlelon, 
on the senate: to Pi,!!:norius on sla,·es; to Sigonius and 
Grucchius, l\Ianutiu~, Huber, Grnina, l\lerula, and Hei~ 
ne~ciu•, on the assem.bli~s .of the people, the rights of 
citizen"''· the Jaws and jud1c1al proceedings; to Lipsius on 
the m>g1slra!es, the art of war, shows of the circu•, and 
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~Jadiators; to Sheffer on narnl affairs and carriagP.I i Ce 
Ferrari us on the .Roman dress; to Kirkmannus _on fuoeraht 
to Arbuthnot on coins· to Dickson on agncuhure; ta 
Donatus on the city; to :.ruinebius, Abrahamu~,. Rossin111p 
Salmesius, Hottomanur., Gue· ius and Grononus, Moat
faucon, Piliscus Ernesli, and particularly Gumer, iu di. 
ferent parts of I he work. 

On the antiqnilies of ancient RJme, the works of P4-
lius Viclor, li~uh:iu'l, :Fabriciuo;, Onuphrius ~anvioi"t 
Boissard, and Adler, are perhaps the best: on its ancW. 
edifices, the work of Desgodetz, in u·hi~h the liew1 • 
given from aclual measurement; Venuti's Descriaio.6 
'fopografir.a clelle Anlirhila di Roma; and D'Over. 
beke's Restes <le J'Ancienne Rome: on its public w111r 
its walls, aqueducts, and bridges, Bergier, Gautier, .... 
D'Am· ille, may be referred to: while the statues al4 
othel' works of art with which Rome and her prov-. 
abounded bare frequenlly fu1nisbed subjects for sepllnlt 
disquisitions. 

'l'he arts it should •eem in the best periods of the&.. 
man history ftourished in the g1 eat est perfection at Ro•; 
where the specimens which remain are slill viewel 
with singular ,·eneratiun. Amon~ the best of them• 
the columns of Antoninus and Trajan; the statueoflhr
cus Aurelius; the ard1es of Sep1imius Se,·eru~ and C.. 
slanline; rhe amphirheafre; the theatre of 1\Jarcelillt 
and lhe different baths. 'l'he columns of the te.,it 
or Concord are the only eminent specimens in Roilt 
of the Ionic order, where I be ,·olules of 1 he capital at• 
in a cliae;onal direrlion; aud the fast aud purest speci .. 
of the Corinlhian order is e-xhibiletl in !he three colu• 
of !he campo ,·ar.dno, supposed lo ha•e belonged to drl 
temple of Jupiter Stalor. 

.A correcl 'iew of l he ANTI Q.Ul'rl ES OF BRl'lAll (,. 

the earliest period to 1he endorII.111y rheEightb'1rtigt, 
may perhaps be best collecled from Dr. Henry's IfotorJ• 
The writers he refers lo will present rhe reader •it•• 
the most authenlic sources of inquiry. 

Of what relates to the early Brilo1111, howe,·er, m• 
that bas been \Hillen is two nearly ('Onnerted witb die 
fabulous; and instead of seeking for information on .0. 
idical history, where it was most likely lo be obi .... 
correctly, the generality of our writers hare been toot; 
lo busy lhemseh·es with theory and elymolo~y. "~ 
irlism,'' says one, "was palpably Phenician .... The Dr9-
idi~a.l syslem was laug~I th~ Gauls bJ Pythagoras!" TM 
op1mon, howe,·er, which 111 Cresar's time" as generaDr 
entertained in Gaul, has been overlooked. Creaar et~ 
den I ly look con,iderable pains lo learn .,·ery particalar 
rela11ng lo the Druids; and be stales it to hne been tM 
~ecehet.l opinion lhal Druidism originated in Britain. AM 
m corroboralion of this idea, ii has been both strongl1 ... 
correc~ly urged, lhal. l~ere is not n single authority fir 
the ex1slence of Dru1<l1sm any wlJere bul in Celtic GMI 
and part of England. Cresar, how<' er di1l not him..r 
witness if3 existence in Brilain: Tacitu; is the 6rst,aa4 
we belie,.., the only author who notices ii· for the~ 
mans did not meet with it till Ibey had ad• a'nred far illl 
'Yales. C~;ar,_ Dio Ca~sin~, and Tacitus, are the ... 
~1~al authorilles 111 ree:ard to Br~li-Jh Iii story. On 1be., 
l1e;1ous syslem, and the mysteries of Druidism, the•• 
f>I'~ are more numerous; but Cre:sar Diodorus Siem. 
..Elian, Slraho, Tacitus and Pliny, a~e perhaps the JD111 
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valuable of lhe ancirnls. Cluverius's Germania Antiqua, 
and the wo•i<s of Pczron and Pelloulier upon lhe Cells, 
are bowner more recent authorities. 

Of lhP structures which the Brilons erected, the remains 
are few: Abury a 1d Stonehenge may be deemed the 
principal. On the nst tracts of solitary down wilh 
which our island abounds, relics of a smaller kind are 
coulinually di~CO\'el'ed. Rowbright in Oxfordshire affords 
the best. perhaps; and they are very numerous in Angle .. 
sey, On these Stukeley and Rowland are perhaps the 
best authorities: for the history of lhe Brilous under the 
Roman government, we refer lo Horsley's Britannia Ro· 
mana. Antonine's J1ine1ary presen·es the names of the 
towns and stalions on the Roman mililary ways, with the 
uumUel' of miles between each town. 

On the antiquities of our Saxon ancestort" there is more 
1 to say; and we can trace t heil' hislory with tolerable cer-
1 tainty. rJ1i.JC deva~lalions of the Danes, however, proved 

a great cleslruclion lo their monuments; and though the 
Normans wel'e the dedcendanls of the same ancestors, 
1hey were nol less injurious lo the inslitutions of the peo· 
pie who had gone i.Jefore them~ The best of their remains 
of art were e\ idenlly fabricated upon Roman models. 

' Theil' archilecture exhibiled , as its leading feature, a bad 
' imilation of the Roman arch; and their coins had Latin 

inscriplions. 'rhe li1tle science they possessed dudug 
I the middle and latter periods of their exislence, though 
1 originally perhaps obtained from abroad, was cullh ate cl 
I lVilh uncommon zeal: and Alc•1in, Bede, and Alfred, are 
1 names in !he liisfory of their lilerature thal will never be 

forgollen. The illuminalions of the Saxo!1 manuscripts 
! are the best records of lheir manners in the difforent cen· 

iurics; and the most curious informalion relating to them 
1 will be found in the eJaborate works of Mr. Stmlt and Mr. 

Turnt:r. Ju lhis branch of our anliquifjes the field of 
1 investigation is slill open. They have nel'er yet been 

\·iewe<l upon that enlarged scale on which they desene 
1o be considered. 'I.1he best coJleclion of Saxon coins is 
1hat which is now deposited in the British Museum. 
Their remains of art are numerous, but for the most part 
undecided: the Normans ha·dng imitated their exertions 
·wilb little other difference than an occasional enlargement 
of the scale. Of Saxon manuscripts, the best collection 
will be found in the library of the British Museum, and in 
the Boclleian Library at Oxford. Mr. King has treated 
their military antiquities ju l.iis History of Castles, and Dr. 
H ickes's Thesaurus may be 1•iewed as the grand reposito· 
ry of their general literature. 

Of the English nalion at nearer periods, our documents, 
as may he naturally expected, occur in still greater varie. 
ty. 'rhere is scarcely a county bislory but sels Ol1l' an
cient manners io new poinls of view. They haYe been 
oflen and systematically frealed; and the names of Cam
den, Henry, Strutt, and Gough, are sufficient lo be 
noliced. 

Thu-J much may suffice as an outline of the nalionat 
antiquities of .lbe more considerable people of tbe world, 
tho.ugh there Id scarcely a nalion under heaven but lays 
cl~1m to a g:rcriter dee;ree of anliquity than the rest or ils 
ne1~hbonrs. 'l'he Scyll1ians, t be Phrygians, the Chal
dean!!, .E!!yptian~, Greeks, and Chinese, pretend each lo 
hale the honour of bein,e- lhc firsl inbabilanls of the earlh • 
and even so far hare folly and etymology in these re'. 
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searches borne each other company, that Goropius Becanns
asserled high Dutch lo have been the primitive language 
of the wor!J. 

To go further in this exlensh·e science here, or to treat 
e1·ery class of antiquities which writers have separately 
considered, irould be endless. Reland has expressly 
treated on sacred aoliquilies; Fabricius o~ f!.ebreru. an~ 
ecclesiastical antiqnilies; Bingham _on _GJ1.rrstian ant~q_m .. 
lies; bishop StillingOeet on !he ant1.qmt1.es of the _Br~t1sh 
churches; Ca,·e on apostohcal an1tqu1ttes; Consrng1c~s 

~~1s~·~l::~m:~:l ~~t::~c;ci~:a1Y:t ~~c~1~~ljl~~1~~~~f ibi:~~~ 
Kennet on parochial antiquities. Under the lit le ?f anti
quil ies however, it way be proper we sho:!ld notice t_hat 
industry bas sometimes been exe~·ted upon the ~ett1est 
trifles; and not unfrequently on objects the most frffolou s 
and absurd. 

AN'l'JRRHJNUM, SNAPDRAGON, 01' CALVES SNOUT: 

a genus of the angiospermia order, belonging to the di~y· 
oamia class of planls; aDd in the nalural method ranking. 
under the 40th order, personatre. The es!Sential char.ac
ters are these: the calyx co111sists of five lea res: the ba
sis of tl.ie corolla is bent backward, and furnhhe<l wilh pec
toria; the capsule is bilocular. There are 52. species of 
the anlirrhinum; the most remarkable are: 

J. Anlirrhinum arvense, the corn blue toad flax. 
2. Antirrhinum cymbalaria, lhe ivy leaYed load grass 
3. Anlirrhinum elatine, the sharp pointed fluellin. 
4. Anlirrhinum linaria, the common yellow toad flax. 

It is said lo be cathartic and diuretic, but is not used in 
the shops. 

5. Antirrhinum majus, the greater snapdragon. 
6. Antinhinum minus, the least toad flax. 
7. Antirrhinum monospermum, the sweet smelling toad 

flax. 
8. Anlirrhinum orontium, the 1east suapc1ragono 
9. Antirrhinum repens, the creeping toad flax. 
JO. Antirrbinum spurium, the round leaved fluellin. 
The snapdragon i!; an old inhabitant of our gardens, and 

we ha'f'e hardly yet a more heauliful flower. 'rhe scar
let and crimson kinds are par1icularly ornamental, espec
ially upon walls, where !hey wHI tbrh·e best. 

ANTl·SABBATARIANS, a modern religious sect, 
who oppose the obserrnnce of the Christian sabbath. 

AN'l'JSCIJ, in geography, people who live on different 
sides of !he equator, whose shaJows at noon!are project
ed oppostle ways: lbe people of the north are antiscii to 
those of the soulh. 

ANTISEPTICS, among physicians, a denominalion 
given to all substances !hat resisl pulrefaction. 

·concerning these, which are exlremely numerous, we 
ha.ve several curious obsenalions in sir John Pringle's 
Diseases of lhe Army. The following table exhibits a 

~~;~a::t!;: s:·1it~e~g1~:c:~~:?e':1~a) il~ut~ni~~.salts, the 

Sea salt Saline mixlure 3 
Sal gemmre Nitre 4 
Tarlar vilriolat. Sall of hartshorn 4 
Spirit. minder. Salt of wormwood 4 
Tarlar solub. Borax ]2 
Sal diuret. Sall of amber 20 
Sal ammoniac, Alum 30 
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~ome resinous, and other substances, were found to be 
twehc times more antiseptic than &f'a salt : such are 
myrrh, asafrelida, snakeroot, pepper, ginger, salfron, con· 
traycrrn root, &c. 
A~TJSPASMODICS, medicines proper for the cure of 

.!pasms and convulsions. See MATERIA l\lEotCA. 
ANTJSTASJS, in oralory, a defence of an action, 

from lhe consideralion that if it had been omitted, worse 
would have ensued. 

ANTISTROPHE, among lyric poets, that part of a 
wng and dance in use among the ancients, which was per· 
formed before the altar, in returning from west to east, in 

opi'N~~T~C~°£:~ein church history, a branch of goos· 
tics, who held that God was good and just, but that a 
creature had created evil; and, consequently, that it is our 
duty to oppose this author of evil, in order to avenge God 
of his adversary. 

ANTITHESIS, in rhetoric, a contrast drawn between 
two things, which serve as shades to set off the opposite 
qualities of each olher. 

ANTITRAGUS, or ANTITRAn1cus mnsculus, in 
anatomy, a muscle of the ear. 

ANTLER, among sportsmen, a start or branch of a 
deer's attire. 

ANTOECI, in geography, an appellation given to those 
inhabitants of the earth who live under the same meridi· 
an, but on different sides of the equator, and at equal dis· 
tances from it. The antoeci having the same longitude, and 
equal degrees of latitude, one north and the other south: 
their hours of day and night are the same, but Ibey h»e 
opposite seasons, of course the longest day to the one is 
the shortest lo !he other. 

ANTONOMASIA, in rhetoric, a figure by which the 
proper name or orie thin~ is applied to several others; or, 
on the contrary, the namt! of several things lo one. Thns 
we call a cruel person a Nero; and we say the philoso. 
pher, to denole Aristotle. 

ANTRUIU, among anatomists, a term used to denote 
Be\·eral cavities of the body: as the antrum genre, or that 
in the cheek bone. See ANATOMY. 

AORIST, among grammarians, a tense peculiar to the 
Greek language, comprehemling all the tenses; or rather 
expressing an action in an indeterminate manner, without 
any ree;ar<l to pa!!f, present, or future. 

AOR'£ A, in anatomy, called also arteria magna, a large 
artery arising with a single trunk from the left "entricle of 
1he heart above its valves, called semilunares, which 
senes to convey the mass of blood to all parts of the 
body. See ANATO>IY. 

AOUT A, the name of the paper mulberry tree at Ota
beite, from which clolh is manufactured am] worn by the 
principal inhabitants. The bark of the trees is stripped 
off, macerated and reduced fo a fine pulp: it is then drain. 
cd, aad the fibres will adhere togelher in a piece. It is 

~~:~,.i~r~ ~~~~ ~=~t:~ ;i~\I~~. becomes as thin as muslin, 

AP ACTIS, in botany, a ~enus of the dodecandria 
mono~ynia clas~ and order. The essential character is, 
corolla four petalled: calyx none. There is only one 
4pecies, a t:ill 1ree, a native of Japan. 

APAXAGE, or An;~NAGE, in the French customs, 
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lands assigned by a sovereign for t!ic .·uu•i~tence or hi 

yo~£W:.r:R~~~, a genus of the class a1 <l order 9):ngenesit 
polygamia requali1. The essential character '"' cal,11 
subimbricate, with linear, parallel, m1eq11al. scales; dow1 
plumose, subsessile; recept. naked, subt• 1lloise~ Tlreit 
are seven species, much resembling the <landchon, •iii 
which they were formerly confounded. 

APATIT, a mineral divided by. the German min. 
gists, into two varielies, the crystahzed and earthy. ltil 

th~~hltt0~~~:~nK;r:~:~n antiquity, an Athenian (tiff. 
val kept in honour of Bacchus. 

It was during this solemnity, that the yo.ung people 
were registered in the respective wards of their fathers, 

APAU111E, in heraldry, expresses a hand open ander. 
tended, so that the full palm appears, a• is seen b7 t• 
hand of Ulster, borne by the baronets of England. 

APELLITES, Chrislian herelics in !be secondtnfl. 
ry, who affirmed I hat Christ recei•ed a body from t• 
four elements, which al his death be rendered boct 
to the world, and so ascended inlo hea-en \\'ilhout a bo4J. 

APEPSY, in medicine, denoles crudily or a bad d'ogw. 
ticn, arising from a rawnes11; of the sfomaf'h, and a •Ill 
of concoction of the aliments. See l\)EDICINE. 

APERIENTS, in lhe materia medica, an appellotill 
gh en to such medicines as facilitate the cirrnlation 11f 
remo\·inf! all obstructions. See .J.\o1ATERIA 1\-]EOICA. 

APERTURE, in geometry, !he space between !ft 
right lines which meet in a point and form an angle. 

APERTURE, in optics, a ro111ul hole in a turned bil ti. 
wood or plale of lin, placed wilhinside of a telescope er 
microscope, near 1o the oLjert J?:la"s 1 by means of wbid 
more 1ays ·are aclruitlerJ. and a more di!tinct appearancetl 
tbe ohjecf is obtained. Af'cording to Huy~en~, the bet 
aperlnre for an object gla"iS of thirty fetf, is as thirty It 
three; that is, as ten 1o one, so is the ~quare root of flt 
focal di•lance of any lens, multiplied by thirty, to i!' 
proper aperture. Mr. Auzoul says, he found by npen
ence, that the proper aperlurel4 of telP-scope!; ought 11• 
nearly in lhe snb<lupli1 ate ratio of I heir length. II;. .. 
lain that objecl glasses will admit of greater apertnra,f 
the tubes are hlackcned withinside, and their panage r. 
nished with wooden rin~s. 

APERTURES, or APERTIONs, in architecture, are ..... 
to signify doors, windows, chimnies, outlets and inlet• fw 
light, smoke, &c. They ou~ht to be as few in numblri 
and ae moderafe in dimensiong, as possible, and nevermd 
too near the angles of the walls. 

APERTURA TADULARUM, in law books, the breakilC 
openalastwillandtestament. Secihearticle W1Lt,b 

APERTURA FEunr, in 1he civil law, signifies the lontl 
a feudal tenure. by default of issue to him to whom t., 
feud was first granted. 

APETALOUS, among botanists, an appellationgi«ll 

to li;;i£',ar~·a~~i:~~~~0t~;w;;e~~";fe~ ~~1:;,";~11~ut -
especially a kind of cap worn by the flamens.' 

A PH JERESIS, in grammar, a fi~ure by which a letltf 
or syllable is cut off from the beginning of a word. 

ta~~~;~~~.~· ;1!:t~u;s ;:,i'~cth~0;;t~fr~;· ;;~he;:i ::~k= 



APB 

under the 351h order, senlicosre. The essenlial charac
ters are : the calyx is divided inlo eight parls; 11iere is 
no corolla; the seeds are two and naked. There is only 
one species, vis. 

Aphanes an·ensis, or pensley piert, a native of England. 
]l is common in corn fields. The stalks rise 5 or 6 to~ 
gether; the flowers are of a greenish white. 

APHELIUM, or APHELION, in aslronomy, is that 
point in any planet's orbit, in which it is furthest distant 
from the sun; being that end of the greater axis of the 
elliptical orbit of the planet, most remote from the focus 
wherein the sun is. 

The times of the aphena of the primary plane ls, may be 
known by their apparent diameters appearing least ; as 
also, by their moving slowest in a given lime. They may 
likewise be found by calculation, the method of doing 
which i~ delivered in moiJt astronomical writers. 

AP ELLAN, !he name oi' a bright star in Gemini. 
AP HIS, in enfomology, the puceron, vine fretter,or plant 

louse, an exlcnsive genus of the bemiptera order. The 
chal'acler is: beak inflected; sheath of fi.\ e articulations, 
with a single bristle: antenr re setaceous and longer than 
the thorax; either four erect wings or none; feet formed 
for walking; posterior part of the abdomen usually fur~ 
ni:;hed wilh two little horns. There are many species 
which infest an endless nriely of plants, and it is probable 
that each species is particularly attached to one or a few 
kinda of ''egetables only: on this account each kind has 
been usually named after the plants on which it feeds. 
The aphitles are known by the indjscriminale name of plant 
lice; they abound with a gratefu l moisture, and are eagerly 
soug:ht for by anls, and many other creatures, or they 
would become very probably more deslructi\·e to the 
whole vegetable creation than any other race of insects 
whatever. Linnreus enumerates 33 species. 

The extrao1·dinary nature of these insects has for some 
time pas I juslly exciled the wonder and attention of natur
alists. They were ranked among the animals which had 
been classed with the true androgynes spoken of by Mr. 
Breynius, till Mr. Bonne.t seemed to have cleared it up in 
the affirmati\'e, by taking aod shulling up a young aphis at 
the instant of il s birth, in perfect solitude, which yet 
brou~ht forth in his sight 95 young ones. The same ex
periment being made on one of the individuals of this fam
ily, soon after it was produced, the new hermit soon mul
tiplied like its parent; and one of this third generation, 
in like manner brought up in solitude, proved no less fruil
ful than the former. Repealed experiments, in this res peel, 
as far as the fifth or sixth generation, all uniforn1ly pre
ecnting Vie observer wilh fecund virgins, were comrnuni
caled lo the Royal Academy. of Sciences; . when an un
foreseen and "·ery strange suspicion, imparted by 1\'Jr. 
Trembley to Mr. Bonnet, engaged him anew in a sel'ies of 
experiments.. l\lr. Bonnel therefore reared to the amount 
of the tenlh gcneratioto of solitary aphides, and bad the 
palience lo keep an account of the days and hours of the 
births of each geueration. In short it was discovered, 
that they are really dislinguished by sexes; I hat there 
are males and females amongst them, whose amours are the 
Jeasl equi\'ocal of any in the world: that the males are 
produced only in lhe lenlb generalion, and arc bul few in 
number : that these, soon arrh·ing at lheir ful1 growth, 
co.pulate wilb lhe females: lhat lhe "irtue of Ibis copula-
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tion serves for ten generations: lhat all lhese generationit 
except lhe first, from the fecundaled eggs, are produced 
viviparous; and all the individuals are females, except 
those of the last generation, as already obserred. These 
circumstances have been confirmed by other natura1ists .. 
In particular, we have a curious and accurate detail of 
them by Dr. Richardson of Rippon, in the Philosophical 
Transactions, vol. xi. art. 22. the perusal of which we 
earnestly recommend to our readers. 

APHORISM, a maxim or principle of a science, or a 
sentence which comprehends a great deal in a few words. 
The term is seldom used but in medicine and law. 

APHRACTI, in lbe maritime affairs of the ancients, 
were open vessels without any decks. 

APHRODISIA, in anliquity, festivals kept in honour 
of Venus, the mosl remarkable of which was that cel
ebrated by the Cyprians. 

APHRODITA, in zoology, one of I he naked sea insecls, 
of an oval shape, and aculeated, with a perforation in the 
middle of the back. 

APHTH ... 'E, in medicine, small, round, and superficial uI .. 
cers, arising in the mouth. The principal seat of this Uis
ease, is I he extremity of the excretory vessels, salival 
glands, and in short all glands that furnish a humour like 
the sali ra, as the lips, gums, &c. 

APHY A COBITEs, in ichthyology, a species of gobius, 
called in English the sea loch. 

APHYLLANTHES, LEAFLESS FLOWER, or BLUE 
MONTPELIER PINK: a genus of the monogynia order, be
longing to the hexandria class of plants: and in the natural 
met hod ranking under the 5th order, tefl'apetaloiche. 1n 
character it differs not from the juncus or rush, but in ha Y

ing a calyx of six petals, whereas the juncus has no calyx. 
There is only one species ; viz. 

Aphyllanthes lllonspeliensis, a nalive of France. The 
root consists of a number of slender fibres: the radical 
)eaves are very numerous, two inches long. The stalk is 
round, smooth, without a joint or knot, naked, and tolera
bly firm; at its top stands a single and \'ery beautiful blue 
flower, but for which it would be a rush. 

APIARY, a place where bees are kepi, which should 
be properly defended from high winds, as well as from 
poultry, hogs, &c. whose dung is extremely offensive to 
the bees. 

APIS, the bee, in zoology, a genus of insecls belonging 
to the onier of insecta hymenoptera. The mouth is fur
nished wi1h two jaws, and a proboscis infolded in a double 
sheath. TJrn wings are four in number, the two foremost 
covering I hose behind when at rest; in the anus or tail of 
the female or working bees, lhere is a hidden sting. These 
insects are distinguished into Se\•eral species,ea.cb of\vhich 
has its peculiar genius, talent, manners, and di~position. 
Variety prevails in the order of their architeclure, and in 
the nature of their materials. Some live in society, and 
share their toils; such are the common bee. Others dwell 
and work in Solitude, buildinq the cradles of their families, 
as the leaf cutter bee does wrth lbe rose tree leaf, the up
holsterer wit~ lhe l!;•udy tapeslry of the corn rose, the 
rna~JI~ bee with a plaster, the woodpiercer wilh sawdust. 
All are. cr.1pl<>yed i_n lheir Iii tie hermitage, wilb the care 
ofpr~vtdtng for their offspring. 'rhe species enumerated 
by fonnrett•, are no fewer than fifty-five; of which lhe fol
lowing a1·e the most remarkable : 
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1. A p1s BrasiUanorum, or pale red hairy bee, \rith the 
ba"i>s of 1he ti1ighs black. 'J.111is is a 'fery Jarge bee, e' ery 
·uhrrc cot·ered with a testaceous skin. ll is a nathe of 
.America. 

:2. Arrs cariosa is n yellowish hairy bee; and the feet 
and fronl are of a bright J ellow colour. It build• in !he 

ro~~n~;~:sc~~f~,~~~J:;is, leaf cutter, or black bee, haling 
ils belly CO\'ered wilh yellow dow11. The ne.ls of Ibis 
species are made with leaves, curiously 1>lai1ed in the form 
ofa matt or quilt. There are several "·ai-ieties of the leaf 
culling bees, all equally induslrious. 1.'hey dig inlo the 
ground and build their nests, of which some ba\'e the form 
and size of thimbles inserled one within another~ others 
the siie and shape of goose quills. 'rhese nests ar~ co~ .. 
posed of pieces of leaves. Each sorl of bees cut• mlo 1ls 
own materials; some the rose tree leaf, others the horse 
chesnut. A careful observer may discover rose tree 
leavc!5, cut as with a pinking iroa; and there he may pro
cure himself the pleasure of seeing with what dexterity a 
bee, destitute of any mathematical instrumenl, culs out a 
circular piece, fit lo be either the boltom or lbe lid of one 
of tho.;e ne:sts; olhers it cuts out inlo Ol-als and semi-ornls, 
which form thesi<les of the nests, intoeacb of which it de· 
posit es one egg wilh ready prepared 'icluals. 

4. AP1s dentata, or shininggrt::en bee, with black wings, 
and a kind of leelb on !he hind thighs. The tongue of 
this bee is as long as ils body. 

5. Aris ftrruginea, or smooth black bee, with the fee) .. 
ers, mnuth, belly, and feet, of an iron colour. 'l'his i~ a 
small bee, and suppo~ed to be of an inlermediate kind be
tween the bee and wasp. It is a native of Europe. 

6. Aris florisonmis, or black bee with a cylindrical 
incurV"aled be!IJ, ha,·ing two tooth like protuberances at 
the anu•, and o kind of prickles on the bind legs. Thi• 
bee sleeps in flowers; whence the name. 

7. Aris lnpidaria, or red hairy bee, with a ye11ow anus, 
buil<ls in boles of rock•. 

8. Aris muscorum, or yellow hairy bee wilh a white 
belly, uuilds in mossy grounds. The skill di<plaJed by 
these builJers is admirable. In order to enjoy tlie pleas
ure of seeing l heir operations, let a ue:il be taken lo pieces, 
and the moss con,·eJed to a distance. ,.l'he bees will be 
seen to form themsehes inlo a chain, from their nest to lhe 

C~j~eo~~:~ee t~~II~b:: :~a:t~~e:i~:;~·it Jtheb~0~~~~,~!h 1~~~ 
feet, which circumstance has also procured I hem rhe name 
of carding bees, lhen, by !he help of her feel, she clri,es 
the unra\·elled moss under her belly; the second, in like 
manner, pushes it on to the third. Thus there is formed 
an uninterrupted chain of moss, which is wrought and in· 
lern'o,·en wilh the grealest dexlerily by those thal abide 
by lbe nesl; and lhat !heir nesl may nol be lhe sporl of 
the wind~, and rnay shelter I hem from rain, they lhrmf an 
.arch o\·er it, which they compose with a kind of wax, 
whi.ch di""?hed in oil of turpentine, may be used in laking 
off 1mpress1on". 
. 9. A Pl' roslrnla is .di•lin~uisherl by !be upper lip being 
~nHected a~d of a ~0111cal shape, and by !be bellJ being 
rnvesled w11h bluisb bells. They bnild !heir nesl• in 
high, sandy ground:s, and there is but one young in each 
riesl. 

JO. AP1S lerrestris is black and hairy, wilh a while 
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belt round the breast, and a while anus; it buil<lB ils 11111 
ver1 deep in the earth. 

I I. A•1s vnriegata: the breasl and belly are Yulil 
gated wilh while a11d black spol•; !he le_g• .•1·e of an iii 
colour. Jn Plale VII. Nal. Hisl. fi~. 2~ .... repre1~ 

!t!i~11 ~1~~~a /a~~· ~~.an:a~7P~~~e 11 ~:''~;'1!r=~~~1: 8t':~7,s 
socialis. 

12. APIS violacea is a red bee, an<l very hairy,~ 
bluish wino-s. The ''iolacea is sai<l to perforate 1 
and bollow~lhem out in a Jongiludinal direclion; they 
gin lo build !heir cells al lhe bollom of lhese holet, 
deposile ao egg in each cell, which is composed of 
farina of plants, and honey or a kind of gluten, Plate'! 
Nal. llisl. fig. 29. . 

J3. AP1s 111ellijica, the domeslic honey bee. 'I'll 
wonderfui insect requires a lhreefol<l descriplion; 11111 
its various characters of queen bee, drone bee, and"-' 
ing bee ; for !hough Ibis las! kind is, slriclly speaking.lit 
only honey bee, yet all the lhree kind• are fountfil 
seem to be necessary in every community or bhe of'ltiC 
The drones ruay eaoily be dislinguisbed f1om the r~ 
or working bees: they are both lar~er and longer ii 
body : their heads are round, I heir e} es are full, and 
longues short. The form of lhe belly differs from 
of both queen and common bees ; and their cololt:\ 
darker lhan eilher. They ha\e no sti11g, and Ibey .. 
a much J!;re.iler noise when HJing:, than eilher the ....... 
or lhe common bees; a peculial'ity of itself Ru.Ille•& 
di,1i11guisb lhern. If a hhe is opened in lhe beginn:!· 
spring, not a single drone will be found in it; from 
midule of May 1ill lhe encl of J 1111e, there will be 
commonly from 200 or 300 to I 000; but from Au""-' 
the following spring ii \\Oult.1 be in 'ai.n to seek fori 
They go 1io1 out till 11 in !he morninl!, ant.I return 
six in the evening. Bui their expeditions are not 

~~/1~~~i~~J~·ax~~~t;~!~·,u~:o~ni~ur::~ : 1
r: 

111~~Ya~W., 
labour. They only ho\Cr upon flowers to exlnct 
sweels, and all their businc!"s is pleasure. Their 
!hough! lo be lo impre~nale thee<~• of lhe queen after 
are deposited in the cell:oJ; and while their presenteil 
ner.essary, they are s11£fered to enjoy life ; but as 
they become useless in lhe hin:, the working bees 
a war of extermination against them. This war atl'ecll 
only the .drones already in life, but e\·en the eggs 
maggots 111 the drone cells; for after the season 
for increasin~ the number of bees is past, e\·ery ,·e1t" 
1he drones 1s cleslroyed, to make room for honey. 
Bonnel, however, one of the latest and best wrilara OI 
subjecl, doubls lhe long established doc I rine of lhe Ce 
dating powers of !he droueo. Ile urges the followlli 
among man}'.", arg~ments: "That the queen stands ii• 
need of their assistance to fecundate or impre~ate 
appears from this consit.leration; that she lays eiga. 
produce. yo~ng b.ee~, wi1hout ha\·ing had any pre 
cornm111J1cal1on with the drones. I will not, ho 
suppose that the drones are of no use in the hive; 
111.al lhe queen lays :~;• which produce young 
without so much as seerng a drone, I can with the u 
confidence affirm. The ad,·ocales for the old doc 
that the drones a~e malu, allec;e, that lhey impregna 
queen, bef~re their brelhren kill them. According to 
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theory, she ~liould continue for ~o less a perioil t1rn.u i 01 
8 months, wilh about 12,000 1mpregn~decl eggs rn hel' 
onrium, which would certarnly make her appear n1y 
large during the whole of that 11eriod. But it 1s unneces
sary to waste arguments in refula.lilln of this clocll'iue, as 
I ba1·e repeatedly had queens breed and lay eggs, and 
those eggs becom~ bees, although lhese queens ~e1e b1ed 
7 months after all the drones were dead, and some weeks 
befol'e any new ones were hatched. 'Ihese experimenls, 
I think, are sufficient lo silence all the argumenls advanced 
by the adrncates for the drone .syst<m. l\lr. Debra~, 
indeed, creates lit lie drones, aud gnes them power lo ltrn 
all the' year, and to imp1·egnale the queen at pleasure. 
But as room does not pumit me to narrate 1he experi
ments whereby he attempts to prove this, l shall conlent 
myself wilh stating his senlimea11s in as few words as pos
sible. fie asserts, that, besides the common large drones, 
which eyery person acquainted with bees, knows, at first 
sight, there is a small kind of drones, which a1e, lo all 
appearance, like the common bees, the~e bein~ no , ·isib.le 
rlitference, except that they have no stmg, which he d1~
covers by immersion in waler, and pressure. Afler re .. 
lating an experiment on this hea.<l, he says,.' J once 0101 e 
immersed all the bees, of a small swarm, 1n water, and 
when they appeared to be in a senseless slal~, I gently 
pressed Hery one of them ~etwe~n my fingers, m order lo 
distinguish thos6 armed with stings from those !hat had 
none, which last I mighl suspect to be males. Of thei:ie l 
found fifly-i:ie1·en exactly of !he s.ize of conimon bees, 
yielding a litllc whitish liquor on being pressed between 
the fingers.' Jn answe1· to this, I shall here narrate an 
experiment I made several years ago. On the 1st of 
Sept. 1788, I took all the bees out of a bil·e that was 
breeding very fast, and in which J lou~d only fom <ll'ones: 
these I killed. I put the bees into a hne that bad notl1i11g 
in it but empty combs. Aitel' waifing fen days, upon 
looking bet ween the comlts, I found magg,ols, ne" ly sealtd 
up, in the cells. I then took out all the bees, and sJ1ook 
them into a tub full of water, from wl:iich ia1mersion l 1e
covered lhem gradually, and whi le doing thi:.<, I pressed 
each bee individually, to try if I could disco\ er any of 
those stingless little drones; but not one appeared, all of 
1bem having stings, to the number of three thousand. 
Afler I his I searched lhe old hhe I had taken tJ1em out 
of, and cut out all lhe combs that had eggs or young in 
them; among which I found some cells lhat had new eggs 
in lhem; olhers whose eggs were conYerled iuto a small 
l\'orm, ;md otlrnr some with maggots in them. I lhen 
reslored I he queen and all the bees, putting them into the 
same hi\'e again, but without leaving a single egg in it. 
During lhe succeeding 20 days, I impec1ed the hive, and 
found the bees, in fine \Veather, working with great alacri~ 
ty, a sure sign lhat lhe queen was breeding again. After 
this, on hlriling up the hive, ~and cutling out one of the 
brood combs, I found new laid eggs in some of them; o!h
ers containing ma~gols; besides some young bees, almost 
ready to emerge from their cells. I made another expn
imenf, about the same time, upon a hhe lhal Jrnd some 
brood comb~, but had not had a large drone for several 
weeks preceding. This hi\·e did not contain abOl·e fh e 
hundred bees, a circumstance that was in my fa11our; as 
being less numerous, the trouble was proportionally leRS. 
I carried the hire inlo a close room in my house, that not 
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a siugle bee might escape me; but affcr repeatiug the ~or. 
u;e1 ex1.e11n:en1 of in.n1e1&mg tLem in l\afer, reco,ermg, 
arid pressing I hem one by 011e, l found that e' ery oue of 
1 ht:m Jrnd a sting. 

"The queen," adds i\]r. Eonnef., "is easily distingt1~sh
ed from all the other bees iu tLe biH, by 1be form, size, 
and colour of her bodJ. She is con&iderably longer·, and 
her wmgs are ruucb sllC11 ter in proportion lo Ler body, 
than those of the other bees. The "ings of both con1mon 
bees and drones co, er !heir whole bodies, whereas those 
of fhe queen scarcely reach beyond the middle, ending 
about the third ring of her belly. Her bi1Jde1· part is tar 
more tapering than those of the other bees: her belly or 
legs are yellower, and her upper palls of a much da1:ker 
colour than 1heirs. She is also furnished wilb a sting, 
though some authors assel'I that she has 11one, J1aving been 
incluced to form this opinion, becnuse she is extremely 
pacific; so much so, indeed, 1hal ooc n·ay handle her, and 
Cler. tease her as he pleases, wi1hout p10,·oking her re
sentment. For my part, I never can excite a queen bee 
to draw her sting, nor could I even get a sight of ii, but 
wl1en I p1·essed her body. A young queen is a great deal 
hmaller in size than a full grown one, bei11g not mucb 
longer than a coo1mon bee, and is therefore not so easily 
observed when sought for. When only three or four 
days old, i;hc is ,·ery quick in her motions, and 1uns 'ery 
fast ; but when pregnant with eggs, &be becomes "'ery 
large, and her body is hea'\·y. Almost all wrilers are of 
opinion that lhe queen lays three differenl kinds of eggs, 
viz. one kind for lhe produclion of a c1ueen bee, naolber 
species for that of lhe wo1 king bee, arid a third for (Jl'Oduc
ing the dro1!es. It was also long a re(:ehet:I opiuion, that 
no c1ueen could lay eggs tLat were capable of producing 
bees, wil bout •he assistance of drones. Schirnch rt:futes 
this doclrine, and entirely denies such an use of the drones. 
He ad\•ances this opinion, that 'lbe queen lays eggs which 
produce young bees, without any communication wi1h the 
d1ones; and affi1ms that all the working bees are females 
in disguise; every one of whom, in an early stage of her 
existence, was capable of becoming a queen; from a 
knowledge of which fact, swarms may artificially be 'Ob .. 
tained from the early monrhs of spring, and in any sue· 
ceeding month, e'fen to November.' He asserts, which 
is indeed the grand and decisive proof, that' the practice 
of 1his art, uf raising artificial queens, has already extend
ed itself through upper Lusa1ia, the Palatinate, Bohemia, 
Bavaria, Silesia, and seyeral parts of Gerruany, and even 
of Poland." 

These experiments wer~e repealed by Mr. Bonnet, 
and the result of them is summed up in the following 
words: 

•
1 Having repeated the e~periment again and again, I 

can now affirm, wilh the utmost confidence and certainty, 
that the common or working bees, are endowed wi1h the 
powerful faculty of raising a i]Uecn bee from an egg in a 
common cell, when their community star;ids in need of one. 
'1 1 heir OJetbod is 1his : I hey make choice ofa common cell 
wilh an egg in it, and inject some white liquid matter from 
their proboscis, of a thickish substance. Tl1ey then be
gin to build upon the edges of the cell, and enlarge it. On 
~he third day it appears fairly on the outside of the comb, 
rn the form of a royal cell, and may now be properly so 
denominated. On the fifth day, the cell being now grent- ' 
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Jy enlar~e<l,and agreal deal of the whilish malterlhrown in
to it, the royal m 'Hol appears in the form of a semicircle, 
not unlike a new moon, bein; biggest in the middle part, 
anJ small ar each end. In this form it i3 to be seen for 
tw\) <lap s1vim ain:; on lhe top, and in the midil of the 
m'.ltfer in the cell; and. on the seventh day it ii sealed up. 
D 1rin; thii pl}rit)ll obe un ·ler;oes vario1Ji 01et:irnorpho3es. 
I nave opene•l lhe royal cell on the IOlh Jay, and have 
found the oa;;ot still on the lop of the white liquor; and 
hwin:; taken it into rny bl.nd to ~hlJw it to any friend, it 
would move for a short tirne, although at this period it had 
not !he sm'\llest reiemblance lo a bee, being ~till only a 
mag~ot. But on lhe 14th or 15lh day, the metamorpho
sis is so r.omplete, that instead of a gross while worm, it 
comes forth a charming young queen bee.'' 

\Vi1en a queen dies by any accident. the bees of her 
hive immedh1tely cease \vorking, consume their own honey, 
fly about their own and other hives at unusual hours, 
when other bees are at re3f, and pine away ifnol .'!oon sup· 
plie<l with another sovereign. Her los3 is proclaimed by 
a clear anJ uninlerrupled hu'Drning. Tu is si~n shoul<l be 
a warnin~ to !he O\rner of the bees to take what honey re· 
mains in the hi,•e, or to procure them anolher queen. In 
this last case the Oock instantly revives, and pleasure and 
aclivily are apparent through the \iv hole hive. The dis· 
seclioo of tbe queen bee show> evidently that she lays 
many thou.sand e~g.,. It is computed that lhe ovaria of a 
queen bee conlain more than 5,000 eggs al one time; and 
therefore it is not difficult to conceive that a queen bee 
may produce 10,000 or 12,000 bees, or even more, in the 
space of two month~. 

"The l'VOrkin~, or common bee," says Mr. Bonnet, "i'O 
smaller than either the queen or the drone bee. They 
have four win~s fastened lo their middle part, by which 
theyarenol only enabled to Hy with heavyloads,bulto make 
those well known sounds and humruings lo each other, 
which are "'PPO•ed to be I heir only form of speech. They 
have also six leg11 fastened to their middle. rrhe two fore· 
mo:it of these are the shortest, and with these they unload 
themselves of their treasures. The two in the middle are 
somewhat longer, and the two last are longest. On the 
outsille of the middle joint of lhese last, there is a small 
cavity in the form of a marrow spoon, in which the bees 
collect by degrees those loads of wax they carry home to 
their hives : this hollow groove is peculiar to the working 
bee. Neither the queen nor the drones have any resem. 
blance of it. Each foot terminates in two hooks, with 
their points opnosire to each other; in the middle of these 
hooks I here is a lilt le thin appendix, which when unfolded 
enables t be insects to fasten themselves to glass or the most 
polished bodies. Thi• part they likewise employ for lra11s
mitting the small parlicles of crude wax which they find up· 
on flowers, to !he ca.-ity in their thighs. The honey bladder 
is a reservoir, in which i~ deposited the honey that the bee 
,.jp3 from the cups of the Bowers, afler it has passetl 
lhroui;h the probosci.;, and through the narrow pipe~ that 
mnnect lhe head, breast, and belly of th• bee. 'rhi> blad
cll'.'r, when full, is of the size ofa small pea, and is so trans· 
p1ren1 f~at the colo~1r ~f t~e honey can be disringuished 
1hrOll!?;h 1t. The sling; 1s situated al the extremity of the 
belly, an<l the head or root of it is placed conti~uous to the 
am::tll l.iladtler 1hat contains the \'enorn. It i-s connected to 
the belly by cerlaia small muscle•, by meaus of which !be 
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bee can dart it out an cl draw it in ,villi ~reat force a~d quick. 
neu. In length it is about the si'<th part of an mcb. It 
is ofa horny sulntance; i3 laqeit ~t the root, and f1pers 
gradually toward lhe p•>inf, which 1'1 .exlre1nely small Iii 
sharp; Jnd \Vheo e~arnineJ by the m1~roicope, a~p~l~lt 
be pfJlished excee.J111gly smooth. It Ii hollow W1lh1n lib 
a tube, I hat the venomoui licp1or may pass throagkk 
when it strikes any animi.il, wluch it does the tery inlflll 
that the sting pierces lhe ~kin, and insinuates ~lielf illt 
the wound, which prove'1 mortal lo many smJll msects,a 
well a1J 10 the bee herself when she lea\'ei her11lingi1 
the ,vound; as it draws after it thP hladder, and somefi• 
pal't of 1 he entrails of the bee. 'l,bese .working bee~ ••I 
be said ro compose the whole comrnu1111y, except int• 
season of 1 he drone:;, which hanlly lasts three monlhs, O. 

:~~ ~:~el,h='t~~~e1r t~;~ :;.'~"::;=,~~=~~.~re no olher beesil 
In the Philo:;ophical T~arnaclions, No. clxxii.vol.i.11 

h:\\'e an accounl of a specie.; of honey bee found in._ 
parts of A nerica, very different in form and manoen(111 
the corn non bee of E 1rope. ·rneir comba are compolelf 
ora serie• of • ·n.•11 bollles or blaJJer> of wa., o[a dlllty 
brown or blacki'1h colour; and each nearly of the Mae• 
shape of a Spanish olive. They hang together in cl1.11ten. 
almost like a bunch of grapes, and are so contrived 111& 
earhof lhern has ils aperture, while the bees arealw.t 
upon ii; but as soon as it is filled with honey, lbi111,. 
ture is closed, and the bees leave it and go lo work upc1 
another \.·esse). Their loJ~ings are usually taken ap• 
the hollow of an old tree, or in some ca\'ily of a rock fay 
the sea side. Tbey are sagacious in choosing the llMll 
secure retreats, because their honey is so Jeliciou11 bUt 
that I hey arc hunled afler by many animal•; aod thef 
have no power of defending lhemsehcs, ha,•ing no sling.• 
our be~s ba,·e. The combs ·are brittle, and lhe hone1• 
clear and liquid like rock water. II is used by the mtmi 

~1~~1 ~tr a~!oai1~r~ne~i~~t!1 a1sh=i~u~~~~ d1r~~~i~~ ~~~fe;pin~ 
in lhe morning fasting. 

\Vilh regard to the age of bees, the drooes lire boll 
little while, being deslroyed wilhout mercy by the•"" 
ing bees, probably to save honey. As to tbe age of tk 
\Vorking bees, writers are not agreed. Some maillllil 
that they are annual, and olhers suppose that they lilt 
many years. I.\Iany of I hem, it is well known, die ann ..... 
of hard labour; and though !hey may be preserved., 
succession in hives or colonies for several years, the ...a 
accurale obsen·ers are of opinion that their age ia blU 
year, or no more than two summers al the utmost. 

1'hese industrious insects, 1\lr. Bonnet remarks, 11 bl'ft 
their vices as well as their \ 'irtues." The mo11t ul'lf 
Indi~n tribes ~o nol wage more deadly war!', than the heel 
of different h1,·ec;, and somelimes of the ~ame bh·e, oca
sionally do. Their fighting and plnnUering one anothll 
oug.hl cbieHy to be impuled, a. Mr. 'rhorley obserre.,11 
!he11'. perfect. abhorrence of sloth and idleness, or to theii 
1nsat1able th1~st f~r honey; for when, in sprine- or aulalllt 
the weather 1s fair, but no honey can be collected frta 
planls,and i:s to be found only in the hh·es ofotherbeelt 
they will ,-enture their lives to e:ef if there. Somel
one of lhe queens is killed in b3.llle. Jn I his case thebett 
ofbolh hi\Cs unile as soo.1 as her de;r;th is generally knoll 
among !hem. 
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The command which some per:-oas barn obtained ol·er !Jcaf, and is oflen founU different in consis1e11ce,. coloutt 
bees ts \"cry exlraordii1ary. I\Jr. "TI:il<lman, so1.ue Jears and smell. It bJs f:::enerally au 3grceable _aromatic odour 
ago, surpriljed the ~hole kingdom. He caused swarms 1~hen it is warmed; and by some ii is C(lll51dered as a most 
to light where he plea!!ied almost instautaneously: be or~ grateful perfume. '" heH lhe bees begin to" 01 k with it, 
dered them to settle on his head, theu ren.10\ed them to ii is sofl; but H acquires a firn1er consistence elery day, 
bis hand, and con11nande<l them lo depart and setlle on a till at length ii assumes a brown colour, and becomes much 
window, table, &c. at pleasure. lVe subjoin Ibis method hauler 1han wax. 'The bees carry it on 1heir11inderJegs; 
of performing the!:ie feats, in his own words: "Long expe- and some think it is met with on the birch, fhe willow, a11d 
rieoce has taught me, that as soon as I turn up a hi\'e, aud poplar. 
gire it some taps on the silies and bollom, 1he queen im- Bees anxiously pro,•ide against the enfranc~ of insects 
mediately appears to know the cause of this ala1 m; but into the bite, by gluing up witb wax or propolis the small
soon retires again among her people. Being accuslomed est holes in it. Some stand a! sentinels at !he moulh of 
to i;ee her so oflen, I reatlily perceive her al first glam:e; the hh e, to preYent ini:.ecls of any kind from getting_ ina 
and long practke lias enabled me to seize her instanlly, But if a suail or other large insect should get in, 11otw1th
lVitb a tenderness that does not in the least endanger her standing all resisfance, !hey sting ii to death; and then 

£!~~~~·ex!Yi~:; tC~:~e:;~ede O:r h'~~~e~t~~;n~,-~\!1a~u~1~~~:~:1~~ ~;:~;-oi: ;~-=~o~: 1 ~· ~ict0~~i~~1P~~g:~~sd ~~o~ ~1~~n~~~:e~a8:. 
her to sting me, slip her into my olher band, and, relurn- tion of such a large animal. 
ing lbe hi,·e toils place, hold her there, till the bees missing , Bees seem to be warned of the appearance of bad 
J1er, are all on wfog, aud iu the ulmost con1mdon. l\'Len wea1her by some particular feeling. 1t sometimes hap
tbe bees are thus disflcsbed, l place the queeu where\ el'] pens, Hen when lhey are very aesiduous and bus.}, that 
would ha'e the bees to seltle. The momenl 3 few of ll,fm they on a sutlden cease f1om f11eir \\01k; not a single bee 
disconr her, they ghe notice to lhose 11ear tlieOJ, and those slirs out; and those that a1e abroad Lur1y heme in such 
1o the rest; the knO\\ledge of l\ hicb soon becomes ~o gcne r- prodigious crowds, that the doors of I heir babirations are 
al, that in a few minutes the}' all collect tbemsehes round too small to admit them. On such occasions, if we look 
her; and are so l1appy in ha' ing reco' ered lhis sole sup- 11p fo the sky, we shall soon disco,· er sonie of those black 
port of their state, that they will long· remaiu quiet in !heir cloutls which denote impending raina So correct is theiL' 
situation. Nay, the scent of her body is so atlrnrth e of ini:;itirict, that it exceeds the sagacify of tl1e philosorher. 
thew, that the slightest touch of her, along any place or When a bin of bees is become too much crol\ded by 
£u!Jstance, will attach the bees to if, and induce tl1em to the addition of the young b1 ood, a pa1·t of 1l1e bees think 
pursue auy palh she takes." of finclirrg lhemF.-ehes a more commodious Jiabitation, and 

When the bees begin io wol'k in their l1h es, they are wilh I hat' iew single out the ruosl forward of the young 
said lo divide themsehes info four companies; one of (jUeens. A new swarm is therefore conelanlly romposed 
ultich ro\"es in lhe fields in search of rralerials; auolher of one queen at least, and of sneral thousand working 
employs ii self in laying oul the botlom "nd parliiio11s of bees, as well as of some bundrecls of drones. 'I he work
tJ1eir cells; a third is en.ployed in nm king the inside i;:moolh ing bees are some old, e-owe young. Scarcely has the 
from the coiners ;:ind angles; and tJ1e fourth company colony arri\ed at its new bnbitation, '\ihen the wo1king 
brings food fol' the rest, or re lie\ es I hose who relm n wi1h bees labour" ith the utmost diligence to procure materials 
their respecfi\"e burdens. But they are nol kept const<rnt fol' food and building. They make wore wax during the 
lo one employment i they oflen l'bange the tasks assigned first tori night, if the season is fa,ourable, that they do all 
fhem; those that bale Leen at work being perruilled logo the resl of 1be yeara Other bees are at lhe same time 
abroad, and those that hale been in the fields alread), t;ike busy in slopping all the holes and creTices they foul in 
I heir places. Tl1ey seem e\£11 to ha'e signs by \d1ich the new hi,e, in orCer to gua1d againsl lhe eutrance of in
they undersland each olher; for when a11y one of !bem sects llbicb co\'et 1heil' bcney, their wax, or tbem 
wanfs food, ii bends down ifs trunk lo !he bee from \\bom sehes; and also to exclude the cold air, for it h; iudispen
it is expected, which then opens ils l1011ey bag, and leis sably necessary that tl1ey be lodged warm. "When the 
some drops fall inlo ihe 0U1er's mouth, which is al that b.ees 6rst settle in swarming, intleed \\hen they at any 
time opened to recehe ii. Their cliligence and labour time res( lbemse!Yes, there is so01e1hing \ery particular in 
are so gl'eaf, H1al, in a day's lime, they al'e able to make lhe method of laking their repoEe. lt is done by col
~u~~:s31~~1~c~1e~i:. upon each olber, numerous enough lo con- ~~1~~:~r.e:~.ernseh es in a heap, aud hanging to en ch other by 

As !he combs would be apt. when fu]J, lo O\ ercome by When a swarm cli\·ides into lwo or more bands, -ubich 
1heil' weight all the sel'urify which the bees can ghe them setlle separately, this <livision is a sure sign that tbereare 
a_!!;ainst foiling, !hose who prepa1e hiYes set in !hem c1oss- fTio or more queens among them, One of these clusters 
'~ ise, sticks, which sen e as props to IJ1e combs, alJd sa'e is generally larger than the olher. Tl1e bees of the small
lbe bees great labour. er cl~ster or cluslers detach tl1rmseh-es Uy Jillle and lil-

rrhe habilalions of bees ought lo be \Cry rJose j ancJ fl~, 111! at las l lhe \\hole, together wilh the queen, unile 
wlrnt IJ1eirhi,es want from lhe negligence or 1111Fldlful11ess w11h 1J1e larger clusler. A s scon as the bees are se lllcd, 
l)f man, lhcse animal:, rnpp!J by U1eir own int.lusl•J· For the supernumerary queen or queens mu s! he l:;acrificed lo 
this purpose they make use of a resinous gum," hirh is lhe peace and lra11quilli1y of lhe hhe. This execulion 

~::re3 ~~~:~;~ 1~~1111~d11 ;:~~;0~~1: dif,e~'\f(~~~~: f~~~~:~·e 1 '~~11 ~ gene1ally raise~ a con~i<le1able commoliontn t}1e I he ; and 

Juul In t1!e hhe, tJ1011gh it will in Eome measure rnflen hy :;~:rr3 ~~~1i1:: ~~:;, 1;~8 ~~·J~~,~~~li~nqu~~n~e;~~~J"~~a:·i\~1"": 
~5 ~ 
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Jiire. Tbe queen. tbat is cho3en is of a more red~ish co_l
our than tho3e which are destroyed: so that fru1tfulne~s 
seerni 10 be a t;reat molive of preference in bees; for the 
nearer lh!y are to the time of laying their eggs, the big
ger, red<ler, anJ more shining are their bodies. 

•r,1e b.\lls 'vhicb we see attached to the legs of bees re
aurnin~ lo tbe hive11, are not wax, but a powder collected 
from the stamina of Bowers, not yet brought to the slate of 
wu:. '11be substance of rhese balls, healed in any vessel, 
dues not melt as wax would, but become~ dry, and hard
en~: it may even be reduced to a coal. ff throlvn inlo 
waler it will !link; whereas \'VaX swims. To reduce this 
crude snb~tance into lVax, it must first be digested in the 
body of the bee. Every bee, when it lea\•es the hive to 
collect 1his precious :Jfore, enters into the cup of lhe flow
er, parlicularly such as seem charged with. the greale~t 
quantities of this yellow farina. As the anunal's hody 1s 
co.-ered over with hair, it rolls itself within the Bower, and 
quickly beco•n~s quite covered with the dusl, which it 
soon after brushes off with its two hind legs, and kneads 
into two little balls. In tbe thighs of the hinder legs 

"' there are two cavities, edged wilh hair; and inlo these, a~ 
into a basket, the animal sticks its pellets. '.f11us employ
ed, the bee flils frorn flower to ftowe .. , increasing its store, 
and adding to ils stock of wax, until the ball upun each 
thigh becomes as big as a grain of pepper: by this time 
ha\' in~ got a sufficient load, it returns, making the best of 
its way to the hive. After the bees have brought home 
this crude substance, they eat it by degrees; or, at other 
iime~, three or four bees come and ease lhe loade<l bee, 
hy caling each of them a share, the loaded bee gi\-ing 
them a hint so to do. Hunger, however, iii not lhe mo
tive or their thus eating the balls of waxy matter, espec
ially when a swarm is fir:St hh·ed; but it is their desire to 
pro"ide a speedy supply of real wax for making the combs. 
Al other limes, \fhen there is no immediate want of wax, 
the bees lay this matter up in reposifories, to keep it in 
store; and it is then known by the name of bee bread. 

It is agreed by the most judicious obsen·ers that the 
apiary, or place where bees are kept, should face the 
south, and be situated in a place neither too hot nor too 
much exposed to· the cold; that it be near the mansion 
house, on account of the com·enience of watching them; 
but so situated as not to be exposed to noisome smells, or 
to tbe din of men or cattle; that it be surrounded with a 
wall, which, howe\'er, should not rise above three feet 
high; that, if po;-;sible, a running stream be near them; or, 
if tUat cannot be, that ·u·ater be brought near them in 
troughs; as they cannot produce either combs, honey, or 
food for their maggots, wilhout water: ancl I hat the garden 
in which the apiary stands, be l9ell furnished with such 
planls as alford the bees plenty of good pasture. Furze, 
broom, mustard, clover, heath, &c. ha\·e been found ex· 
cellent for this purpose. 

Hives ha\·e been made of different materjaJs, and in 
different forms, according to the fancy of people of differ
ent ages and countries. Not only straw, which experi
ence now proves to be rather preferable to every thing 
else-, but wooJ, horn, glass, &c. hne been used for the 
con-.truc..:tiou of them. Single box hives, howe\·er, when 
properly made, answer l'ery well, and when pa.inted last 
long. ~rhey have several ad,·antages abo,·e straw hil'es: 
they are quite cleanly, and always stand upright; they are 
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proof against mice; and are cheaper in fhe en<l thnn st,. 
hh·es, for one box will last as Ion~ as three of lhea. 
They arc, however, rather colder in winier; but a proPlt 
covering will prevent all danger from lhat quarter. Straw 
bh·es are easiest obtained al fir:if, and ha'e been u1edalll 
recommended liy tho best of bee mlSters. If the ••1111 
be early and large, it will require ~ large hive; batf 
otherwise, the hive ohould be pn~porl1onah.ly leu. Utio 
bees appear to want more roo•n, 11 _can eas1l_y ~e enla ...... 
bv pullin~ a roll or two below 11; but 1f 1t be beal'J 
e;iou~h ro;' a stock bile, it will do, although it should• 
be quite full of comb<. 

Any per.on, says J\1,·. Bonnet, who intends to erect 11 
apiary, must lake particular care to ha1'e it filled •ill 
proper inhabilants. He must be peculiarly atteolive lo 
this, as all hi'i future profit and pleasure, or lu!!il and vtllo 
tion, will, in general, depend upon it. He must therer .. 
pay 1he utmost attention lo lhe choice of his stock hifa; 
for the man who lakes care to keep good stock hi.·etwi 
soon gain considerably by !hem; but be who keel" W 
ones, will, be:;ides a great deal of trouble, and little or• 
success, soon become a broken bee master. In Septea. 
ber every sfock hive ou~ht to contain as much bone7• 
will supply the bees with food till June following; 11111• 
many bees as will preserve heat in the bi\·e, and lhe.U, 
resist the severily of a cold winier, and act as 10 11117 
\•ali<rnl soldiers to defend lhe community from lhe int
sions of foreign enemies in spring. They should be r.I 
of combs, and well sforeJ with bees anJ honey, and almW 
weigh at lea!SI 301b. each; if hea' ier, so much lhe betla'; 
for lie; ht hi' es run a great risk of pe.rishing by famine, u
less the bees are supplied with food; whereas a well 

~?,0:."~e:is:ec~~~~:b&~.e:~l!I 'c~'!~~~~nr a11~'.bJh~~~;. ·:~ 
will supply the bees with food till June: a time wbea,I 
may be presumed, they will find abundance ofpro•iaim 
for themselves arnong the flowers. \\rhen a clllicl 
can be obtained, !be youngest hive should alwa11 .. 
preferred, because old hives are liable to vermin, ... 
other accidents. But although a bh·e should be r. 
or fi,·e years old, ii should nol be rejected, i£ it p.
these two essential qualities, plenty of bees, aad abll
dance of honey. 

Bees fir•l swarm in May, or in theendo£ April, but ear
lier or later according to I he warmth of the seuon. Titer 
st!ldom swarm before ten in. the mor11ing, and seldom laW 
than I hree in the afternoon. \Ve Diay know wbea !liq 
are ~bout to sw~rm, by cluslers of them hanging on tM 
outside of lhe hn·e. But the most cerlain sign is,•• 
the bee.• r~~rain from going into the fields, though th•.
soa be m\•1tmg. Just before they take Oight there 11P 
uncomn.1011 silence in 1he hhe; afler this, as soon asDll 
!ake• A1ghl.' they all foll.01 ... Before the subsequent owar• 
mgs !here 1~ a great noise 111 the bi\·e, which is imp~ 
to be occas1onecl by a contest, whether the youoir; or till 

~~~ ~;~ehe,01~~;u,~:1r~~.":;nd \~~:~, t:;o~e.~:r:~i~;~:~~~ 
or sa~d or dust among them, which they probably mi•taU 
for ram. For the same purpose it is mmal ro beat Ol'I 
k.eltle or frying _ran: this practice may ha>·e taken ill 
rr!OC from obse.rnng that thunder, or any great noillt 
prompts bees m the field• to return home. A• llOOll .. 
the swarm is settled, the bees which compose it should .. 
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got info a hive with all convenient speed, to prevent theit· 
taking wiug again. If they settle on a small branch of a 
tree, easy to come at, it may be cut off and laid upon a 
cloth, the hhe being ready immediately to put over them. 
1f the branch cannot be conveniently cut, the bees may be 
swept from off it iuto the hive. Lodge but the queen in
to the hive, and the rest will soon follow. If the bees 
must be con-si<lerably <li1'turbed in order to get them into 
a hive, the most advisable way is to let them remain in the 
place where they have pitched till the evening, when there 
is less danger of their laking wing. If it be observed 
that they still hove1· about the tree they first alighted upon, 
the branches roay be l'Ubbed wilh rue, elder leaves, or 
any other thing distasteful to them, to prevent their re
turning fo it. The hive employed on this occasion should 
be cleaned with 1he utmoat care, and its insiJe rubbed 
wilh fragranL hP.rbs or floW\!t's, the smell of which is agree .. 
able to lhe bees, or wilh honey. The hive should not be 
irnmeclialely set on the slool where it is to remain, but 
kepi near the place at \Vhich the bees settled, till the 
evening, lest some stragglers should be lost. It should 
be aba<led either wilh boughs or with cloth, that the too 
great heat of the sun may not annoy the bees. ''Ve some
times SP,e a swarm of bees, afler hadng left their bh·e, and 
even alighled upon a tree, rP.turn to theil' first abode. 
This ne\•er happens bul when the young queen did not 
corne forrb ivitb I hem, fo1· \Uni of slrenglh, 01· perhaps 
courage lo trust to her wings for I he first 1 i1ne; or possibly 
from a consciousness of her not bein!. impl'egnated. 

When:-. swarm is too few in number for a hh·e, another 
may be added. The usual method of thus uniting swarms 
is very easy. Spread a clolh at night upon the ground 
close to the hive in which the two casts or swarms al'e to 
be united; lay a stick across this cloth; I hen fetch the 
)1ive \\iilh the new swarm, set it over the slick, give a 
smart stroke on the top of the hive, and ~II the bees will 
drop down upon the cloth in a cluster. ·'!'his done, throw 
aside the empty hive, take the other from off the sloo1, 
and set this last over the bees, who will soon ascend into it, 
mix with those already there, and become one and the 
same family. Olhers, instead of striking the bees down 
upon the cloth, place wilh its bottom upmost the hi\e in 
which the united swarms are to live, and litrike the bees 
of the olher hi"e down into it.. The former of these 
hives is then restored to its natural situation, and the bees 
of bolh hi\·es soon unile. If some bees still adhere to 
the other hive, they may be brushed off on the cloih, and 
they will soon join their brethren. Or we may take the 
following method, which gh·es le~s disfnrbaace to the 
bees. Set with its moulh upmcsl lhe hive into which the 
young swarm has been pul, and set upon it the othe1• hi"·e. 
The bees in the lower hive, finding themselves in an in
Yerte<l situation, will soon ascend into the upper. A large 
•warm may weigh Bib. and so gradually less to lib: con
sequently a very good one may weigh 5 or 6lb. All such 
as weigh less !Lan 4lh. should be strengthened, by uniting 
to each of 1 hem a less numerous swarm. 

Providence hart ordained thal insects which feed on 
leaves, flowers, and green succulent plants, are in an in~ 
sensible or torpid state, from the time lhal the winter's 
cold bas depri\'ed them of tbe mean• of subsistence: 
thus the bees during the winier are in so lethargic a stale, 
Hial little food supports them ; but as the weather is very 
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changeable, and every warm or sunny <lay re,·h -es tbern, 
and pl'Ompts them to 1·eturn toes:cl·cise, food becomes nec
essary on these occasions. Maoy lih·es of bees which 
are thought to die of colrl in winter, in truth <lie of fam· 
ioe, when a rainy summer has hindered the bees from lay· 
ing in a sufficient store of provisions. 'l'he hives s:l10uld 
therefore be carefully examined in autamn, and should 
then weigh at least 18 pounds. The common practice is, 
to feed ibem in autumn, giving tbem as much honey as will 
bring the whole weight of the hive to near 20 pounds. 
The easiest and most rat ion al met hod is, to set under the 
hi•·e a plale of liquid honey, with a pa!'er pierced full of 
holes, through which the bees will suck the honey with-

~~:-ed;,u:i!Yx:~~:;~I ~;~~n ~~g:~:~ve1;~:~ :, i~~,~~~!nbge b~:~~ 
will amwer every purpose. Another circumstance which 
may render it very necessary to feed lhe bees is, when 
several days of bad weather ensue immediately afler tJ1ey 
have swarmed; for then, being destitute of every supply 
beyond what they carried with them, they may be in 
great danger of slarving. In this case, houey ~hould be 
given them in proportion to the duration of the barl 
weather. 

Ju this country it is usual, in seizing the stores of these 
little animals, to rob them also of tbefr lives. The com· 
mon method is, that when those which are doomed fol· 
slaughter have been marked out, whh:h is generally done 
in Sepleruber, a hole is dug uea.r the hive; and a stick, at 
the end of which is a rag 1ba1 has been dipped in melted 
brimstone, being stuck in that bole, the rag is set on fire, 
the hive is immedialely set ovet• it,. and th-e earth h1 in
stanlly thrown up all around, liO that none of lbe smoke 
can escape. In a quarter of an hour, all the bees are 
seemingly dead; and they are rendered soon after ir
recoverably so, by being buried in the earth lbat is re
turned back inlo the hole. By this last means it is that 
they are absolutely killed; for it has been found by ex
perimeor, that all the bees, which have been affected only 
by the fume of the brimstone, recover again, exeepting 
such as have been siaged or hurt by the ffame. Hence it 
is evidenl, that the fume of brimstone might be used for 
intoxicating the bees, with some few precautions. The 
heaviest and the lightest hives are alike trealed in this 
manner; the former, because they yield the most profit, 
with an immedia-te return; and the latter, because they 
would not be able to survive the winier. Those hi\·es 
which weigh from 15 to 20 pounds are thought to be the 
fittest for keepiug. 

Mr. Wheler, in his Journey into Greece, p. 411. tells us, 
that at Mount Hymethus they have a method of saving 
the bees, which is as follows: The hives they keep the 
bees in are made of willows or osiers, fashioned like our 
common dust baskets, wide at top and narrow al the bot· 
tom, a11d plastered over witb clay. T 1bey are set wilh the 
wide end uppermost. The tops are covered with hroaq Bat 
sticks, which are aJso plastered over wilh clay; and, to 
secure them from the weather, they cornr them with a 
tuft of straw, as we <lo. Along each side of these slicks, 
the bees fasten their combs: so that a comb may be taken 
out whole, without the least bruising, ao<l lfilh lhe great~ 
est ease imaginable. To increa~e- them in spl'ing time, 
that is, in March or April, until the ue~inning of !\Jay, 
they divide them; first separating the sticks on which 1he 
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-comb,, and beei are f.1stened, from one another, wilh a 
kuifc ; so, laking out the. first comb and bees .together on 
each aide, theJ put rhem info another basket, rn the sam~ 
order a~ I hey "ere taken out, until they have e<1ually dt
"iJcd rhcni. After thi~, wben they are Uoth again at;· 
ron::.ui>datt>J wilh slicks and plaster, they set the uew 
ha.,l..c1 in the place of the old one, and lhe old one in some 
uew place. All I his Ibey clo in lhe middle of the day, at 
::iuch time as the grealcst part of the bees are abroad-; 
\\ ho, al their coming home, without much difficulty, by 
lhi;; means Ji,ide themsclres equally. '£his cle,·icehin· 
Jers them from swnrming and flying away. Jn August, 
I hey lnkc out their honey; which they do in the day time 
aL;o, l\.hile they are abroad; the bees being thereby, say 
!hey, dislurbecl leas!: at which time they take out !he 
comL~ laden with honey, as before; that is, beginning at 
each outsic.le, au<l so taking away, unlil they ha,·e left only 
tiuch a cp1anti1 y of combs, in the middle, as they judge 
will Oc sufficienl to mainrain tbe bees in winter; sweeping 
H.losc bees that are on the combs inlo the basket again, 
an<l llicn co,ering it with new sticks and plaster. Ya· 
iious mclhods ha\e also been adopted in England, to al· 
;ain the desirable end of gelling the honey and wax with· 
out deslroying lhe !Jee!;; the most appl'o\ecl of which is 
3lr. Thorley's, who in his Inquiry into the Nature, Or· 
lier and Go,·crnment of Bees, thinks colonies preferable to 
hiHs. lie tells us, that be has in some summers taken 
two boxes filled with honey from one colony; and _yet suf. 
ticicnt store has been left for their maintenance <luring the 
winter, each box weighing; forty pounds. llis Loxes are 
made of <lcal, and an oclagon, being acarer fo a Kphere, is 
better llia11 a u1u;ue form; for as the bees, in winter, lie 
in a round body near the centre of the hh·e, a <lue heal 
i!; llte11 com eyed to all the out parts. The dimensions 
which l\lr. Thorley, afler many years experience, recom· 
meu<l:o. for Ilic hos.cs, arc ten inches in dt:plh, and tweh·e 
or fourleen inches in breadth in the inside. 'The best and 
purc~l honey is 11.Jat Tihich is galhered in the 6rsl fiYC or 
t1ix week:-.: and iu boxes of less dimension~ we may take 
within a month, pro,ided 1he season be fa\ourable, a box 
full of lhe fineot honey. The lop of lhe box should be 
made of an eulirc boilrd, a full inch !hick after it lias been 
plJ.ned; and it shoulJ project on all &ides, a1 leas! an inch 
beyond the dimensions of I he box. Jn fhe middle of this 
top there must be a hole fiH inches square, for a com1nu· 
nication between the boxes; this bole should be co\CreJ 
wilh a sliding sl111ller11 of deal or elm, runr.irtg easily in a 
J?;fOO\ e O\Cr tflC Uack l\ indow. 'l'be eij!ht pannels, nine 
iuchcs deep, an<l lhree quarters of an inch lbick when 
planet!, are to be let into the top ·so far as to keep I hem in 
their proper places; 1o be secured at tbe corners with 
plates of brar.;s1 and to be cramped with wires at the bot. 
tom to Leep I hem firm; for the beat in summer will try 
their strength. There should be a glass wiadow behind 
fixed in a frame, with a thin deal co, er, two small brass 
liinees, aDd a Uullou to fasten ii. This window will be 
sufficient for im,peclin; 1he progress of the bees. Two 
hrass handles, one on each side, are necessary to lift up 
lbe box; lhese •hould be fixe<l in wilb two !bin plates of 
iron, near three i11ches Ion~, so as to turn up and down, and 
put lhree inches below the top boar<l, whil:h is nailed close 
Jo~rn wilh sprif;ts. to the other parts of the box. Those 
1ho choose a frame wilbin, to which !be bees may fasten 
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their combs, need only ueoe n couple of <lent sticks ofaa 
inch square, placed ac: '>i 11.e L>ox. One lh111g.more, 
which perfects the work, is, a pJssage four or fi,·e mche1 
long, am.I less than hall an inch deep, for the l~fes to goi1 
and out at lhe botlom of the box. 111 keeping beea i1 
colonie!", a house l'i necesbar), or ut leo1~t a shade; wilhout 
which tlie weather, especially lhC' heat of lhe sun, would 
soon read the boxes to pieces. The house ma) be rnade 
of any boards, but deal is the bcsl; anti it musl be_painltd, 
to secute it from the 'real her. The leng:lh of It for111 
colonies, sboulcl be full lwche and a half feel, and eac~ 
colony should sland a fool dislanl from lhe olher. It 
should be lhree and a half feel high, lo ad mil four bo111 
one upon anolher; but if only thrre boxes arc emploJed, 
two feet eight inches will be sufficient. Jts lncadlh io1bt 
inside should be two feet. 

The best lime lo plant the col.onies is, eilh~r io spriDg 
with new sloe ks full of bees, or ID summer 'ft 1th narma. 
If swarms are used, procure if possible two of lhe 11111 
day: hi\e them either in h\O boxes, or in a J1i,·e 10da 
box: al uigh1, place them in lhe bee house, 011e0\ertbt 
other; anc.l wi1b a kuife and a lillle lime ancl hair, alop 
close the mouth oftht:: hi'e or upper box, so that 1101 abet 
may be able lo go in and oul bul al lhe f1onl door. Wil .. 
in a week or ten days the combs will appear in lhe boieti 
but if it be an hhe, nolhing call Oe seen rill the bee& hHe 
wroughl do\\n into the box. Ne\ er plant a colony witl 
a sin.~de swarm. \Vhen the second box, or ll.1e box ulHler 
the bi,e, appears full of bees and combs, ii is lime lo raiae 
the colon). This sboulcl be done in lhe clusk of lbe 
e\ en in~, aud in the lollon ing manner. Place Hie empl7 
box, will1 th!! sliding shutter dra\\ n back, behind the home 
ucar lhe 1...olony lhat is to be rai~ed, am.I al nearly lhc 
heigh! of lhe floo1·: then lifling up lhc colony as quickl1 
as po1:;il>le, let lhe ernply box be put in 1he place where 
ii is lo sl ... nd, and the colony upon ii; <lml shul up lht 
mouth of the then upper box wilb lirne an<l hair, asdirecl· 
ed before. When upon lookinz lbrougb lhe window1il 
lbe bark of the boxe•, lhe middle uox appears full ti. 
combis, aud a quanlity of honey seale<l up in it, the lowest 
Uox. half full of comb!', anJ few heci; in lhe uppermosl bo1, 
proreed lhus. Aboul fi1e o'clock l'.M. dri•-. clo1e wit~ 
a mallet lhe sliding shul ler unc.ler t Le hi\ e or box that ii 
to be laken from !he rolony. If the combs are new, Ille 
~h.ulter may be forced home without a mallet; but be&0re 
it 1s close, th al no bees may ascend into the hil·e or bol 
lo be remo\ed. Afler !his shut close the cloonof lhe 
house, and lea\·e 1bP. bees thus cut off from the real of 
1heir companiom;, for half an hour or more. Jn tbiis space, 
liaving losl lheir qneen, they" ill fill lhemsel\"eS wilh boa
ey, and be impa'tient to he set ill liberty. If, in this ill-' 
ten al, upon examining the box or boxes beneath, all at 
pt:ars lo ?e c1uiet in them, it is a sign that lhe queen ll 
there and rn safety. Here~po11 raise lhe back part oft~ 
hi\ e or box so far, by a piece of wood slipped under 1t, 
as to ~j, e thf' _Prisoners room to come out, and lht:'J will 
relu1 n lo theu· fellows: I hen lifling the box from oft' the 
colon_,, and turning its bottom npmosl, co,er it wilhl 
clolb all nigh!; and !Le next morn in~ "hen this cloth ii 
remoH'd, the bees lhat ha\e remained in it will return It 

~~:,r~:~nf,;e>~~~~~,' ~~·I~~ hb0e".'?ui~ ~;~;'~1~'~oa~:~ :~t1~ 
this manner, Dr. ·warder's method may be followed, eo-



AP I 

pecially if it be with a hil'e: vi:. to place the hive wilh 
the small end downward in a pail, peck, or flower pol, so 
as to make it slanri firm; then to take an empty bh·e, and 
set it upon !he former, and to draw a cloth tight round the 
joining of the two hi"·es, so that none of the bees may get 
out: afler this, to strike the full hi\-e so smartly as to dis
turb the bees lhat are in it, but with such pauses belween 
the strokes as to allow them titne to ascend into the empty 
hive; which must be held fast while 1his is doing, lest it 
fall off by the shaking of the olher. When by the noise 
of rhe bees in the upper hive, it is percei\·ed that th_ey are 
got into this last, carry it to a cloth sprnad for this pur
pose before the colony, wilh one end fa.:stened to ll~e land
ing, place, and knock them out upon ti : I hey will soon 
crawl up the clolh, and join their fellows, who will gladly 
recei\•e them. 

1\tr. Thorley's method of preserving bees in common 
hh·es, is incorporation, or uniting two stock~ inlo one, by 
1he help of a peculiar fume or opiate, which will put them 
entirely in the bee master's power for a time to cli\ride anti 
Uispose of at pleasure. Bot as that dominion over them 
will be of short duration, he must be expeditious in this 
business. The queen is immediately to be searched for, 
and killed. Hives which have swarmeJ !wice, and are 
conseq11e11tly reduced in their numbers, are ·the fittest to 
be joined together, aR this will greally slrenglhen and im
,Pro"·e them. If a hive i-s bolh l'ich in honey and full of 
bees, it is but dividing lhe bees inlo two p•1r1s, and purling 
them info lwo boxes instead of one. Examiue whether 
the sfock, to which the bees of anolher are lo be joined, 
has honey enough to maintain the bees of both: it should 
weigh full 20 pounds. The narcolic, or stupifying fume, 
is ma<le with the fungus maxiinus or pulverulenlus, 1he 
large 11111shroorn, commonly known by the name of bunt, 
puck fist, or froi; cheese. Jt is as big as a man's head, or 
bigger when ripe; it is of a brown colour, turns to powder, 
and is exceedingly light. Put one of these pucks into a 
Jaru:;e paper, press it to two thirds or near half !he bulk of 
ils former size, and tie it np very clm;e; thtn put ii inlo 
an oven sometime after lbe household bread has been 
drawn, and l~t it remain !here all nie;ht: when ii is dry 
enough to hold fire, ii i:; fit for use. The manner of using 
it is this: cut off a piece of tbe puck, as large as a hen's 
e_~g, and fi"- it in the end of a small stick slit for that pur
pose, and sharpened at the other end; which place so 
that the puck may stand near !he middle of an empty bhre. 
Thi!1i hh·c must be set with lhe moulh upward, in a pail 
or bucket which sliould hold if steady, near the slock 
intended to be taken. This clone, set fire to !he puck, 
anti immedialely place the stock of bees over it,. lying a 
cloth round the hive!!!, lhat no smoke may come forrh. In 
a minufe or little more, tbe bees will be heard falling like 
drops of hail info the empty hi,.e. T11en beat the top of 
1he full hive e;ently, to get out as many of them as possi
ble: afler this, loosing fhe cloth, lift the hive o(f to a 
table, knock it se\•eral times against the table, several 
more bee~ will tumble out~ and perhap<i lhe queen among 
them. She often is one of the last that foils. If she is 
nor lhcrr, search for her amon!'.!; the main body in the 
e:npty hi,·e, i;;preadinc; lhem for ·this purpose on a tahle. 
Proceed in lhc same manner with lhe olher hh e, wilh the 
hers- of whirb these arc lo be united. One of the querns 
hcin~ secured, put the bees of both bh es logelher, min-
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gle them thoroughly, and drop then~ amo~g the combs_ of 
the hiv·e which they are mfenJeJ to rnhabil. Then co' er 
it with a coarse clo1h which will admit air, and let !hem 
l'emain shut up all that night and the next day .. It will 
easily be known when I hey are a.waked from lh1s sl~ep. 
The second night after their union, in the dusk of !he 
eYening, gently remo\'e lhe cloth from off the mo1nh ~f the 
hive, and the bees will immedialely sally forlh wllh a 

r,:::t j~~~sr~/ngbutt\f~e~i~c~~o o}a't~,b~~:~ p~~~ls ~~o?e~.~~:l:~r~ 
keep lbem confined for lbree or fou~ day-:, an.e: wl11 ch t~1e. 
door may be left open. rrhe best t1rne for unilmg bees 1_:::, 

after their young brood are all out, and before they begin 
to lodge in the emply cells. As to the hour of the da_v, 
Mr. Thorley advises young practitioners lo do it early in 
the aflernoon, in order lhal having lhe longer light, they 
may the more easily fiud out the queen. He ne\'er knew 
such combined stocks conquered by robbers. They will 
eilher swarm in the next summer, or yield an hire full of 
honey. 

Boxes placed laterally will answer e\'ery purpose of 
these of l\lr. Thorley, and they may be made square anJ 
in I he simplest manner. 

Bees have \'arious enemies; mice should be guarded 
against, by diminishing the entrance into the hives when 
the cold comes on, and the bees are less able ro defend 
lhern~ehes; and lhe hh·es may be placed in such a man
ner, that ii will be impossible for the mice to reach them. 
Spiders anJ caterpillars are Hry deslruclive lo bees; a 9pe
cie:.; of !he latter, called the wax worm, or wax mo!b, be
cau~e it feecls on wax, lays its eggs in lhe hh·e, which turn 
to maggots that are very noisome and prejudicial. Ili\'es 
of bees I hat have swarmed more than once, aod suc.h aa 
contain liUle honey, are mos-t e"posed lo theEe insects; for 
the empty combs serve them for sheller, and the wax sup
plies them with food. 'l'hese hives shoultl be cleaned at 
least once a week; and the stools on which· 1hcy res~, 
where the moths are laid by the bees, should be cleaned 
every morning. But they cannot be entirely destroyed, 
without taking away the infected hive, removing; lhe bees, 
and cleansing it of the moths, before it is restored toils 
former occupiers. Bees are oflen troubled wilh lice, 
which may be destroyed by strewing tobacco over them. 
The depredalions of birds, and particularly of the house 
lark and swallow, should be carefully prevented. Ants, 
woodlice, and earwigs, are also enumerated among the 
enemies of the bee3. Mr. Keys says, '' rhe earwigs steal 
into the hives at night, and drag out bee after bee, suck~ 
ing ont their vitals, and leaving nothing but their skins or 
scalps like so many trophies of their bufche,.y." \Vasps 
and hornets are, bowerer, the most formidable enemies 
that bees have lo encounter. 

\>Vasps are very destruclive to bees, on account of !heir 
superior strength and prodigious numbers, especially in a 
year farnmable to !heir breeding. rrhey are mos! numer
ous in July and August. Soon after I hat the wol'kers die. 
but the mothers suni\'e the winter, and commence breed~ 
in~ aboul April. 1f cold and wet weal her eJ1sues, fhe 
greater part of lbP. brood are starved: berause the work
ers cannot fl~ out fo~ ~or~ge, and wasps ne,·er lay up any 
~lore. 'Vel 1s very lnJt1r1u11~ to their nest~, and therefore, 
rn a Ion!! season of h.eavy_ rain, few wasps n ill 11ppear lill 
Seplember; but a nuld winter, aucceedetl by a hot spring, 
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\\"ill £0 farnur the increa~e of wa'!ip:i, that without the 
sre.alest \ igifancc many stocks will fall lictims to their 
power. 

One wasp i., a match for three br.es. They are very 
bold, :ind frequently encounter the most ev:dent danger, 
un.Ja11nte<lly opposing a host of bees, lo obtain a belly full 
of honey. Therefore, when cold weather commences, 
knowint; that lhc bees keep no guard then, great numbers 
get r~11ictly in, and carry off abundance of honey ; and 
ha\ing once fa!'led of the sweets, they will not desist till 
they possess the whole. Perhaps the same method of 
dc"troying them, in this caise, as directed for bee robbers, 
would prom as effectual against wasps. 

In the spring the mother wasps may be seen about old 
timber, wilh the splints of which they compose their nests. 
011 the blossoms of gooseberries and raspberries they will 
be found often, and may easily be knocked down and de· 
1lroycd. Their death, at that lime, will prHent a like 
nurnber of nests from exisring the next summer. A nest 
of "asps is said to consist of 30,000. Effectually lo de
stroy n nest; in the e\·ening, when lhe wasps ba,·e done 
labour, repair to Ilic place, and stop all the boles of 1beir 
cg;rcss or regreBs. Introduce a squib inlo the chief pas
s:ige, and instantly stoppin~ it with a •od, &c. they will 
pre<cntly be suffocated. Dig the nest up, and burn it. 
Perhaps a wildfire of <lamp gunpowder placed on a Fiece 
of wood, and introduced, would answer I he same purpo~e. 

Hornets, in the spring, will watch the bees as I hey issue 
from the hhes. 'Vhen Ibey are seen about the hi\·es, 
they •hould be knocked down and trodden upon. 'l'hey 
may be trepanned, bJ placing an empty bi\ e, wilh its in
~~i<le smeared with honey, among the stocks. Allured by 
this, the mother hornets will begin lo build in it. In the 
~' ening lifl up the hive, which may be done with safely, 
1f the mother is there; I hen set it down again, and in 
about half an hour after ha,-e a nssel with water ready ; 
take the hi\'e and plunge ii a little way into the water; 
1 hen 1t rike smartly on I he top of the hi\ e, and the hornets 
will fall into the wafer, and by a pair of tonµ;s may be 
crus!ietl to death. Or, Hte hive may be closely slopped 
up 1111 morning; acd then taking if into a room, raise 1he 
edge next the window; the hornet will ny directly lo ii, 
an<l may readily be destroyed. Their nests are usually 
hung on t~e raf1crs, beam!l- 1 or roofs of barns, or out houses, 
or 6xed m hollow trees. They resemble a globe of 
brownish paper. 

The nest may be taken by preparing a large mouthed 
bag, with a running string lo draw the mouth close. On a 
rainy day, or iu an e,·enine:, put on the bee dres~, and with 
great stillness approach the nest, and draw the bag gently 
over it, instantly pulling the mouth so close that not a 
hornet may escape. 

APIS, or Muse A, in astronomy, a southern constellation, 
containin~ four stars. 

APIUi\I, ~A.RSLEY, in botany, a genus of the digynia 
order, belongrn~ lo the pentandria class of plants; and in 
the natural method ranking under the 45th order, umbel
~atre. The fruit is of an oval shape, and streaked ; the 
10rnl11rrum conim;ls of one leaf; and the petal:5 are inflect· 
ed. There ar; only hrn species, the culture of which is 
well known, vi=. 

l. Apium graveolena, or smalJage, or celery, a mttive of 
England; and, 
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~. Apium petroselinum, or common parsley, a natiretf 
Sardinia. 

Smallage, when improHd by rulfure, is tcrme~ celery, 
and I here is scarcely a more dei;iirable roo,', espec1all1 Ui 
is a winter sallad. II is apcricnl and tonic. 

"With respect to the 2d sort, the roots and seeds offM 
pelroselinum are used in mc<licine .. The root or parale.ri 
one of the fil"e aperient rools; if liberally used, it ii~ 
to occasion flatulencies; and thus, by dislending the 
cera, produces a contrary effect to that ~ntend~d b 
the taste of this root is somewhat sweell~h, with a 
degree of warmth and aromatic fla,·our. '!he 11eedl Ill 
an ingredient in the clectuary of baJbernes, are 11ffN11t. 
ately aromatic, and were formerly u!'ed as carmiaatb·., 
The common parsley is also reckoned an effectual c• 
for the rot in sheep, provided they are fed with it t•icu 
week for two or three hours each time; but hareaMi 
rabbits are so fond of this herb, that they will comer ... 
a great distance to feed npon if; so that whoever lwa 
mind lo ham plenty of hares in their 6eld•, may drawl .. 
from all parts of the country by the cullhalion ofpanle1. 

APLANA'l'IC, a term applied to that kind ofrefnc. 
tion which entirely corrects the aberration of the r1y1 rl 
light, and the colour dependin~ on ii, in ronlradialiactil 
to the word achromatic, in which 1here is only a partil 
correclion of colour. 

th~:O~)~~~; ~!~;:~} 0:1:~~.~o:~~~: .°~:~~t~~~'i"!t 
ranking under the fourth order, ~ramina. Tbe c1lisi11 
bi' ah e<l gluma: the floscules of the female are,.-, 
and the male floscules are furnh,hed with pedunculi; Ille 
female bas rro cal ix; I he corolla has a double' a1n; there 
is but one stylu:-;, and one co\erecl seed. The male• 
three stamina. ']'here are 4 species. 

APOCYNUM, Kvvo<, a dog, because the ancienll ... 
Jie,ed this plan! \\Ol>i<l kill dop, DoGSBANE: Age•' 
the digynia 01der, l>elongin~ lo the penlan<lria cl•' 
plants; and in the natural method rankine: under the31B 
order contor1re. The essential chararterS are: the conl
la is bell shaped: and the filan1ents are 6•-e, altemole 
wilh tl1e staniina. Of this genus botanical writers ea..., 
rate 17 species; of "hich the following al"e the moot"" 
markable: 

I. Apocynum cordatum and •·illosum, native• oC lid 
Spain, and both climbers. 

2. Apocynurn speciosissimum, a native of J amaic:a ... 
ofSa,annah, whence it has the name of Sannnab ftow .. 
It iise• three or four feet high: the flowers are producei 
from t be sides of the branches, and are •·ery large, and' 
a bright yellow colour. 

3. Apocynum Yentum; there are two varieties oftbisi 
one with a purple, and the other wifJ1 a while flower. Tiii 
species is hard~ enough to li\C in England. . . 

All the species of tlus plant abound with a milky iwce. 
which flows out from any part of their stalks and !elf• 
when t~ey are ~roken; this is generally supposed to~ 
hurtful 1f taken inwardly, but does not blister the~ 
when applied to it as the juice of spurge and other acril 
plants do. The pods of all the rnrts are filled with aee«. 
which. ha>-e each a long plum~ of a cottony down fast• .. 
to their crowns. This down 1s in great esteem in FrllCtt 
for stuffing of easy chairs, making quHls &c. for ii ii es-
ceedingly light aoJ elastic. ' 
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APOCOPE, among grammarians, a figure which cuts 
off a letter or syllable from the end of a word, as ingeni 
for ingenii. 

APOCRISJARJUS, in antiquity, an officer who de
Jh,ered the rnessage<s of lhc emperor. He Uecamc af!er-
1nrd chancellor~ and kept the seals. It was also a title 
given to a bishop's resident at court, to the pope's deputy 
at Cons!anlinople, and to the lreasurer of a mQnastery. 

APOGEE, that point of the orbit of a planet, or the 
aun, which is furthest from the earth. 

APOI,LINARIAN GAMES, in Roman antiquity, an 
appellalion ghen to cerlaia theatrical entertainmeuts, cele
brated annually in honour of Apollo. 

APOLLINARIANS, or APOLLINARIBTS, in church 
hislory, a sect of hel'ctics who maintained, jhat Jesus 
Christ had neither a ratioual human soul, uor a true 
body. 

APOLLONIA, in antiquity, an annual festi,-al cele
brated by the .IEgialians in honour of Apollo. 

A POLI.JO DELVIDERE, a very celebrated antique 
statue, esteemed by artists the most excellent and sublime 
of all the ancient produclions. It was found in the 15lh 
century, about 12 leagues from Rome, in the rnins of 
ancient Antium, and purchased by pope Julius JI. who 
removed it to the Belvidere of the Vatican, whence it 
takes its name, and where it remained three hundred 
years, but it is now in the museum at Paris. See StuLr· 
TURE. 

APOLOGUE 1 in mailers of liferatnre, an ingen ious 
method of con,·eyiog instruction by means of a feigned 
rclalion, called 3 moral fable. 

The only difference between a parable and an apo~ 
logue is, that the former being drawn from what passes 
among mankind, requii•es probability in the narration: 
\\hen~as lhe apologue being taken from the supposed 
actions of brutes, or eYen of things inanimate, is not tied 
down lo the slrict mies of probability. lEsop's fables are 
a model of thi!S kin<l of wriling. 

APO:\"EUROSIS, amoug physicians, a term some
! imes u-;ed to <lenote the expansion of a nerve or lendon in 
the mannc1· of a mf'n1brane; sometimes for !he culling off 
a ucnr; ancl, finally, for lhe tendon itself. 

APOPHYSJS, in analomy, an excrescence from !he 
holly of a bone, of which ii is a true continuous par!, as a 
1Jra11fh i"t ofa tree. Sec AN ,\TO.MY. 

A POPJ,EXY, a distemper in which the palient is sud~ 
1lcnly drprhcd of lhe exercise of all the senses, and of 
Yolunlary molion; while a slrong pulse remains with a 
derp rf'!'Jlil'ation, altended with a sfer1or, and Ilic appear~ 
anrP- of a profound sleep. See lHEDJCJl'\E. 

APOSIOPESIS, in rhetoric, the suppressing or omit
ting to rclure a pail of !he subject: thus the poet omils 
H1e rircum~lance of Di<lo's killing J1erself. 

Di\l"rat,atqneillammccliainlertalliaferro 
<.:uUnpsan111chipiciunt. 

_.\POSTATE, amon~ the Romanisls, signifies a man 
ulio, without n le~al di-ipensation, forsakes a religious 
ortlPr of which he had made profession. Hence, 

APOST.ATA c \l'tF.Noo, in the English law, a writ 
whirh formrrl_r lay against a per~on who, ha\· in~ entere1l 
into some order of relig:ion, broke out again, and wandered 
up and down the counlry. 
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APOSTJLICI, an early sect of Christian•, who pre-
1ended to lead !heir Ii\ es in imitation of the apostles. 'I hey 
condemned marriage. . 

APOSTROPHE, in rhetori<" a figure by wl11ch the 
ora1or addresses a person eilher absent or dead as 1f he 
was presenl; or appeals to angels and to men. to rocks, 
gro\ es, &c. Thus Adam, in l\Iilton's Paradise Lo!-il : 

O woods, O fountains, hillocks, dales, and bowers, 
'Vithothcrecho, &c. 

APOSTROPHE, in grammar, a mark placed o\·er a letler 
to show that a vowel is cut off, as call'd for called, lh' 
audience, for the audience. . 

APOTACTITES, in church history, a name given to 
the apo~lolici, from the show they made of renounciug !he 
world more than other men. 

APOTHECARY, one who practises the art of ph_ar
macy. In LonJon, the apothecaries are one of !he_ city 
companies, and by an act which was made perpet~al m t11e 
ninth year of George I. are exempted from servrng ~pon 
juries, or in ward and parish offices. They are obliged 
to make up their medicines according to the ~ormulas pre
scribed in the college dispensatory, and are liable to have 
their shops visited by the censors. o_f the college, ~f10 are 
empowered to destroy such med1crnes as they thmk nol 
good. 

APOTHEOSIS, in antiquity, a ceremony by which 
the ancient Romans complimented their emperors and 
gr('at men after !heir death, with a place among the gods. 
It is described as follows. After the body of the deceas
ed had been burnt with the usual solemnities, an image of 
wax, exactly resembling him, was placed on an iYOI') 
couch, where it lay for seven days, allended by the sen· 
ate an<l ladies of the highest quality ia mourning; anrt 
then the young senators and knights bore the Led of :5fafc 
through the\ ia sacra lo the old forum, and thence to the 
campus Martius, where ii was Jepositcd upon an edifice 
built in form of a pyramid. The bed being thus placed, 
amidst a quantity of spices and other combuslibles, and 
the knights Jrn,ing made a procession in solemn measure 
round the pile, the new emperor, with a torch in his hand, 
set fire to ii, whilst an eagle, let fly from the top of the 
.building, and moualing in the air wilh a firebrand, wac; 
supposed lo com·ey lhe sou l of the deceased to heaven, 
and I benceforwud he wa~ r;inked among the gods. 

AP0'110ME, in e.cometrr, !lie difference between two 
incornmenrnrable lirle.'i: suCh i;; the difference between~ 
and 1, and such is the excess cf the clingonal of a square 
above its side. 

APOTO'.\IE, in music, the difference between a greater 
anti lesser semil'one, expressed by the r<ilio 123: 125. 

APPARENT. among mathematicians ancJ astronomers, 
clenofes things as thc_y appear to us, in confradbtinclion 
from real or true; thus we say, the apparent diameter, 
distance, magnilucle, place: fi,;nrc, &c. of bodies. 

APPARITION, in a:::lronom~, ~ignifies a star or 0H1el· 
luminary's becoming Yisible, \"{ hic11 before was bid. lt 
stands oppoi;\ecl lo occultalion. 

APPARITOR, among tLe Roman<,• general term lo 
comprehrn<l all alten<lanfs of judges and magis.ll'afe5 
appointed to rccei\·c and execute tlicir or<lers. Appa ri· 
tor, wilh us, is a messenger, !hat senes lhc process uf a 
spiritual court, or a beat.lie in an university n ho carries 
the mace. 
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APPEAJ.J, in law, the rcruo,·al of a cause from an infe· 
ti•>r to a ·upcrio,. court or judge, when a per"on thinks 
J1imi;;eff a!?'gde\·cd by the sentence of the inferior jnda:e. 
~ppeal~ liC from all lhe ordinary courls of justice lo the 
ho·1.;e of lf)rtJ... In ecclesiastical cause~, if an appeal i! 
brouzht before a bishop, it may be removed to lhe arch
bi.;h•Jj>; if before an archdeacon to tbe court of arches, 
mid thence to the archbishops; :me.I from the archbishop's 
court lo the Lin!!; in chancery. 

Appeal, in our ol<l common law, is taken for the accusa
tion of a murderer by a person who had interest in the 
party killed; of a felon by an accomplice; or for rape 
or mayhem by the party injured. It was prosecuted 
eilher by writ or by bill: by writ, when a writ was pur
chased out of the chancery by one person against anoti.Jer, 
commandiog him to appeal some third person of felony, 
and lo find pledges for doing it effeclually: by bill, when 
the person himself gave in bis accusalion in wriling, 
offering lo undergo the burden of appealing lhe person 
therein named. The extreme nicety of corH.Juctiug appeals 
has caused them lo he wholly disused, and the proceediog. 
j5 now always by in1lirlment. 4 Blacks. 313. 

APPEARANCE, in law, signifies a defendant's filing 
r,ommon or special bail, on any process issued out of a 
court of judicature. Jn actions by original, appearances 
are entered wilh the philazer of lhe county; and by bill, 
with the protbonotary. 

In perspective, appearance is the projection of a figure 
or body on the perspecth·e plane. 

rn astronomy it signifies the same as phenomena er 
phasis; and in physiology, the same as phasmata. 

APPELLANTS, in church hislory, an appellation 
~hen to such of the Roman catholic clergy, as appealed 
from the constitution unigenilus, to a general council. 

APPELLATIVE, in grammar, a noun which is appli
cable to a u hole species or kind, as man, horse; in cou
lradistinction to a proper noun. 

APPENDANT, in law, any thing that is inheritable, 
belonging to some more worthy inberilance ; as an advow· 
fan, common, or courl, may be appendanl to a manor, 
land to an office, &c. but land cannot be appendaot to 
land, for both are corporeal inherilances, and one thing 
corporeal cannot be appentlant to another. 

APPLICATION, in geometry, is used for applying 
one quantity to another, whose areas, but not figures, 
"hall be the same; or for transferring a gi,·en line into a 
circle, or other figure, so that its end shall be in the pe· 
rimeter of the figure. 

By applicalion it is proved in Euclid's elements that 
two 1riangles ha,·ing two sides of one equal to two sides in 
lhe other, a11d lhe included angles equal, are equal in all 
res peels. 

APPLICATION jg used in Arithmetic for dh-ision; thus 
16 applied to, or di•·idecl by 4, gi•es 4. 

APPL1c.,·rios, of one science to another, signifies lhe 
use that is made of the principles of the one for augmenting 
and perfecting the olber. Thus algebra has been applied 
to e;eometry, antl 'ice ,-ersa, and both are made use of in 
illu'Stratin:;!; and demonslratin~ the principles of mechanic:;, 
astrono:-n,·, na\ i2'ation, &c. See GEO:'IIETR\. 

APPOL\TEE, in heraldry, the same as a~uisce: thus 
we !'ay, a cro5s appointee, to signify that which has two 
angles at the end cut off, so as lo terminate in points. 
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APPORTIONMENT, in Jaw, the division of~ rent 
inlo parts, in the sable mauner as tbe land out of which it 
issues is dh·idecl: for example, if a per!'On leases lhree 
acres of land for a certain rent, and afterward granta aw11 
one acre thereof to another, the rent shall be apporlil. 
ed between them. 

APPOSAL of sheriffs, the charging !hem with mone1 
recei,·ed on their accounts io the exche<1ucr. 

APPOSITION, in grammar, lhe placing two or m11t 
substanth·es togelher, in the same case, without aoy ee:P" 
uhlh·e conjunction between them; as Ardebat Aleum 
delicias domioi. 

APPRAfSING, the ''aluing or selling a price on goodt. 
This is usually done by a sworn appraiser, who, if lie 
values tbe goods too high, is obliged to take them 1t tlie 
p1·ice appraised. 

APPREHENSION, in logic, denotes the simple at
tention of the mind to an object prei;ented either to• 
senses 01· our imagination, without passing a judgment,• 
rn:lking any inference. The word is nlso used to exprem 
an inadequate and imperfect idea. 

APPRENTICE, a young person bound by inaeal11t 
lo some tradesm:ln, in order to be instructed in the my1te. 
ry or trade. By the laws of .Eng1and, a master may 1111 
iiHlicted for not providing for, or for turning away hi11p
prcnlice: and upon complaint from a master, that be Ht 
lects his duty, an apprentice may be committed to Bride
well, or be bound over to the sessions. By 5 Elis. 11 

person can exercise a11y trade in any part of England, 
without having served a regular apprenliceship of at leut 
se \·en years. No trades, however, are held to be within 
the slatule but such as were in being at the making of it in 
the reign of Elizabeth. Apprenticeships are not neceSH• 
ry to carry on a trade in a country village. And following 
a trade se\·en years, either as m~sler or servant, wilboat 
ett:ectual prosecution, is sufficient without an apprenlice
shop. 

A duly or 6d in the pound is granted for e•·ery sum al 
50l. or under, and 12d in the pound for sums not excred
ing 50l. ghen with all apprentices, except such u Ill 
placed out by church wardens, &c. 

APPRISING, in Scots law, the name of an aclioaby 
which a creditor formerly became im•ested with the e1tlle 
of his debtor for payment. 

APPROACH, cun·e or equable, i• or surh anal .. , 
that a body descending in it by the sole power of grav~y, 
approaches the horizon equally in equal times. See 
CURVE. 

. APPROACHES, method of, in mathematics, a name 
given to a mode of resohing certain problems relating to 
squar? . number~, by first assigning certain limils to the 
quantiheS- 1·eq mred, and then approachina; nearer 1nd 
ncal'cr 1 ill a coincidence is obtained. The -double rule of 
false position may be considered ,. a method of ap
proacbes. 
APP~OHHE.s, in for1ification, the works thrown up bf 

th~ hcs1ege1~s, m order to get , nearer a fortresi:i, witbOlll 
bt::m}~ exposed fo the enemy s- cannon: sut.:h, in a mort 
particular manner, are the trenches:, which should be cal
nertcd by parailel~, or lines of communkation. 

Arrno.\cm:rn, i:i fowling. a method of{TcHintr ncardte 
bird, J,y n~ca.ns of. a machine, made of ho~ps a~d bonp 
of lree5, wolhm which the •ports1Man conceals himself. 
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APPROPRIARE COMMUNJA,,, in lalV, is to discom
mon, or enclose any parcel of }41nd lhat Lefore was open 
and common. 

APPROPRIATION, the annexing a benefice to the 
proper and perpel ua1 use of a religious house, bishopri.c, 
college, &c. \Vhere the king is patron, he may make ap· 
propriations himself; but in ol her cases, after obtaining 
his license in chancery, the consent of the ordinary, pa· 
1ron, and incumbent, is requisite. ~.\pproprialions cannot 
be assigned over, but those lo whom they are granted 
may make leases of the profits. There are in England 
23...J;j impropriations. 

APPROVElHENT, in law, is th• enclosing part of a 
common by !he lord of the manor. 

APPROVER, in law, one who before imprisonment, 
confessin.e; I hat he has committed a felony, accuses one or 
more of bis accomplices. Approl'ers, also, si_goify bai
liff's of lords ia their franchises, sheriffs, and likewise 
such persons as have the letting the king'R demesnes in 
small manors. 

APPROXIMATION, iu arithmetic and algebra, lhe 
coming nearer and nearer to a root or other quantity 
sought, without expecting to be ever able to find it exact
ly. There are SC\'eral methods for doing this, to be 
found in mathematical books, being nothing; but infinilely 
conl'erging series, some approaching quicker, others slower 
toward the truth. 

By such an appro11:imation the value of a quantity may 
be found, though not to the utmost degree of exactne8s, 
yet sullicienlly so for prnclice. Thus v 2 = 1.41421356, 

. 4 I 4 
&c. = lhe approximating series 1 + - + - + -- + 

2 I 10 JOO 1000 
--+, &c. or supposing x = -, equal to the sedes 
10000 10 

4 1 4 2 
1 X - + - + - + - +, &c. = x + 4x - 1 + 

x xs x 3 x 4 

x -• + 4x _, + 2x -• +, &c. 
The most easy and gene1al method of approximalion, 

is perhaps by lhe rule of Douhle Position, or, what is 
sometimes called, the Method of Trial and error; which 
me I hod see under its own name. And among all the 
melhoda for the roofs of pure powers, of which there are 
many, the bes! is that which wa!! disco,·ered by Dr. Hul
ton, and gh·en in lhe first volume of his 1\'latbernalical 
rrn1cl~, in poinl of case, bolh of execution nnd for remem
bering ii. 'fhe mclhod is this : if N de11ole any number, 
cul of wl1ich is lo he extracted the root whose index is 
denoted by r, and if n be the ueal'est root fil'st taken; 

r+ T.N + r-1.nr 
then •hall ------ X n be the required 

r- l.N + r+ J.nr 
root of N 'ery nearly ; or as J' - 1 times the gh·en num
ber adtfed tor+ 1 limes the gh·en number added to 
1· - 1 limes 1l1e nearest power, so is the a:.isumecl 

i~~/ :.~u1~ ~}ielh~e~u~~~ds:o~~~n~~r~f ::~rl~ji' ~~::.~~h~: 
wanlet.1, is to be used fol n in the same lheorcm, lo repeat 
the oper::ilion wilh it. And so on, 1·epeating lhe operalion 
as of1cn aq necessarr. \Yhich lhcorem includes all !he 
raliorrnl fornrulre of iiallry an<l De Lagny. 
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For example, suppo•e it were required 1o double the 
cube, m· lo find the cube root of the number 2. Here 
r = 3; consequently T +I =4, and r- 1 = 2; and 

..i~ + 2u 3 

therefore the general theorem becomeg-- X nor 
2N + 1t 3 2K + 4•1 3 

-- x n for the cube root of N; or as N + 2n !I 
N +':!Ji. 1 

: 2N° + n': :n: the root sought nearly. Now, in thi'!i 
case, N = 2, and therefore the nenre1'1 root n is 1, and its 
cube n 3 = 1 also: bence N + 2n 3 = 2 + 2 = 4, and 
2N + u3 = 4 + t = 5; therefore, as 4 : 5:: l : i 01 

5 
1..1- = 1.25 the first approximation. Again, taking r = -, 

125 250 378 4 
and1· 3 =-;hence N + 2n 3 = 2 + - =-,and 

64 64 64 
125 381 

2N + '" = 4 + - = -; therefore, as 378: 381, or 
64 64 

5 635 
as 126: 127::-: - = J.259921, which is the cube 

4 504 635 
root of 2, true in all the figures. And by taking - for 

504 
n ne\v value of n, and repealing the process, more figures 
may be found. 

APPROXIMATION, of the roots of equation, by. Sir 
Isaac Newlon's method for approximaling roots is this 
first take a nlue of lhe root as near as may be, by hials, 
eilher greater or less; then assuming another letter to de· 
note the unknown difference between this and fhe true 
nlue,subsliluteiuto the equation rhe sum -or difference of 
the approximate root and ll1is assumed letter, instead of I be 
unknown leller or root of the equation, which will pro
duce a new equation having only the assumed small differ· 
ence for its root or unknown letter; om!, by any means, 
find, from thi>1 equal ion, a near ' 'alue of this small assumed 
quanlily. A . .;sume !hen another letler for the smnll differ
ence between this last value and the true one, and subtdi
lule the sum or difference of lhem into the lasl equation, 
by which will arise a third equalion, inrnh ing the second 
assumed quantity ·; whose near value is found as before. 
Proceeding thus as far as we please,all the near ,·alues, con~ 
nected together by their proper sigm, will form a series 
approaching still nearer am! nearer to the trne \alue of the 
root of the first or proposed equation. 1'.rbe approximate 
values of file se,·eral small assumed diffel'ences, may be 
found in di.fferent wa):s: sir 1..Ne,~·1on's methvd is this; 
as the quantify sought 1s small, its higher powers decrease 
mot"e and more, and 1herefore ueglecling fhem will not lead 
to any material error. He therefore neglecls all l11e terms 
having in them lbe second and higher powers, lea,ing on
ly !he .first power _nncl the absolute known term; from 
which simple equal1011 he ahr:iys fintls !he mine of the as
~~an~~i~r.unknown lelter nearly, iu a Yery neat and easy 

For example, let ii be required to find the 1001 of lhc 
equalion x 2 -5x=31,orx 2 -!J.1:-3l =0:1lerc 
the root l', ii is c,·ident, is nearly ;:::;. 8; for x lhercfore 

:r!~, ~.~ ti:ea~0~;~~~:;:·~; ,~;;;,,.for x in 1he gin·n "'lu~· 
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r• = 61 + 16z + =' 
- .~r = - ·10 - 5s 
-31 =-31 

the sum i• - 7 + 11: + s• = O. 
Thro, rejecting : 2

, it is 11: - 7 = O, and: = lT = 
.6363, &c. or= ti 11ea rly. 
A:,sume now : = .1j + .11: then 

=· = .~ti + J.'1.y + y• 
lls=('.G +lly 
-7 =-7 

tlic sum - .0.1 + I ~.~y + y• = O, 
.04 

where y = - = .003278 nearly. 
12 2 

Assume j1 '' = .t'03278 - v: then 
y• ::0 .000010745284 - .006556v + v• 

12.2y = .0399916 -12.2 ··V 

-.0.1 = - 04 

the sum .OUOOJJ:3H28.t - 12.206556v + v' = O, 
• 000002345284 

where v = ---- = .000000192133. 
12.206556 

Hence, then, collecling all the assumed differer.ces, with 
their si~11', it is found thal x = 8 + E + y - v = 8 + 
.6 + .003278 - .000000192133 = 8.6003277807867 the 
root of the equa1ion required, by Newton's method. 

Example 2. Again, taking the cubic equation ys - 2y 
-5 = O; Newlon proceeds thus: 
y is 1;earl} = :! ; tr1ke it therefo1e y = 2 + 1'; 

then 11' = 8 + 12p +Sp' + p' 
-'1.y = -.t- 2p 
- 5=-5 

the sum - I + IOJ> + 6p' + p' = 0; 
lie nee 11 = -11

6 = . J nearly. 
·\.ssume ir p =· 1 + q; 

then I'' = 0.001 + 0.03q + 0.3q' + q' 
+ o;. • = 0.06 + 1.2 + 6 
+ IOJ> = 1 + 10 
- l=-1 

the sum 0.061 + 1 J.23q + 6.3q' + •1' = 0' 
hence q = -0.005.t nearly. 

Assume it q = - 0.0054 + r; 
lhcn q 3 =-0.000000157464 + 0.00008748r,&c. 
+ 6.3q' = + 0.000183708 - 0.06804r, &c. 
+ 11.23q= - 0.060642 + 11.23r 
+ 0.061 = + 0.061 

the sum + 0.000541550536 + 11.162047 48r; 
hence r = --0.0000c18bl7. &c. 

Hence, y = 2 + 1' + q + r 
= 2 + 0.1 -- 0.0054 - 0.000048~ 17 
= 2.0~-t5J1..t33, 

the root of the_ equation y' - 2y = 5. And in the same 
manner sir J. Nell" ton performs the approximation for the 
roots of literal equation". 

APPUI, in the manege, the sen;e of the action of the 
britllc in fhe hor~eman's hand. 

APPULSE, in astronomy, the approach of a pianet 
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toward a conjunction with the sun, or any of the fixed 

sta~<PPURTENANCES, in common law, signify tbi'!'P 
corporeal and incorporeal 1hat apperlalll fo another lh"I 
as principal; as hamlets to a manor, anti common of pb9 
tu re and fishery. Things must agree in nal u~e and qaali
ly to be appurtenant, as a turbary, or a seat ID a churc~ 
to a boufie. · 

'A PRIORI, a kind ofdemonstralion. . 
APRON, in gnnnery, lhe piece of lead which coy .. 

the louch hole of a cannon. 
APSIS, in astronomy, a term used indifferently for ei

ther of1he lwo points of a planet's orbit, wliere it is atlhe 
greatest or least distance from the sun or earth. HeDCt 
the line connecliog these points is called the line of lk 
apsides. 

Al'TENODYTES, in ornithology, a genus of bir• 
that seems to hold the same place in the southern parts of 
the world as the aw ks do in the northern. According to 
Latham, this is the genus penguin. It is seen only in the 
temperate and frigid zones on that side of the equalar 
which it frequents. 'l'be same is ob~ened of 1he a ... ; ii 
opposite latitudes. See ALCA • 

APTERA, in the Linnrean system of zoology, tlit. 
seventh and la~l order of insects, the distinguishing cha,. 
teristic or which is, I hat the insects comprehended in it 
ham no wings: such are the louse, the flea, the podlll'lt 
the monoculus, the acaru~, the spider, the scorpion, u&I 
the crab. 
APTOT~, among grammarians, an iudeclinable aou, 

or one which has no 'aria lion of case:i. 
APUS, av is iudiw, a constellalion of the soutbernh..., 

i;;phere, near the pole, which, according to Bayer's cafl. 
logue, contains 12 stars: the largest is of the fifth magni
tude . 

AQUA, waler, a term frequently met wilh in the w.U. 
ing~ or physicians, chymists, &c. for certain medicine•. 
menslruums, in a li<1uid form, dislinguishcd from each 6 
er by peculiar epilbet~, as aqua alexiteria, aqua alumioom. 
aquafortis, &c. Though formerly thought an elellltll, 
pure or dislilled water is now found to ~be a com~ 
body of three parts hydrogen and one of oxygen. See 
Arn,&c. 

AQUA.FORTI~, nitric acid. See CHn11STRY. 

• AQUA MARINA, or AQ.uA MARINE, a name by whicbt .. 
~:~.ellers call the her) I, on account of ils sea green cel-

AQ.uA REGtA, a comhinalionofnitric and muriatic acidl. 
Jn lhe new nomenclature it is called nitro murialic ac:Hh 
it is called aqua regia, as the only acid formerly knowato 
dissoh e gold. 

AQ.UA secunda, aquafortis diluted with water, and• 
ployed in the arts. 

AQUA t1itce, answers to the tau de i•ie of the French, 
usq11ebau,i:th of the ~rish, wh!sky of the Scotch, and is a 
name fonnliarly app!1ed to nal1~·e dislilled ~pirits. 

AQUEDUCT, m b~draulics and architecture, a COl

nya~~e made for carr~·m~ water from one place lo anotll
e:. I ho~c of the .ancient ~omans were surprising.1y mag 
~1ficenl. ,, That wluch Lou1.:; XIV. built near Mainleooe, 
tor.:arrymg the Bucq to yersaille•, is perhaps the great
es.t now 111 lhe world; 1l 1't ~e\·en thousand fathoms loag,. 
w1lh l"'O thou: .. nd fi;e hundred and sixty folhom• ol 
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elention, and contains two hnndred aod forty-two ar
cades. 

AQUARIA NS, in church history, an ancient sect of 
Chrjstian~, who, under pretence of abstinence, made use 
of waler in.,teat.I of wine in lhc eucbarisl. 

AQUARIUS, in astronomy, a constellation, which 
makes the eleventh sign in the zodiac, marked thus, m. 
It consisls of forty-five stars in Ptolemy's catalogue, of 
forty in Tycho's, and in the Britannic catalogue of 108. 

AQUARTIA, in bolany, a genus of the class and or
'ter, tetandria monogynia. The essenlial character is, ca
lyx bell i!haped, col'Olla wheershaped, wilh liuear divi
sions, ber1·y many seeded. There is one species, a na
tive ofSoutb America. 

AQUA'l'1N'l'A, a method of engraving which .-ery 
much resemble3 drawing in Indian ink. This process con
sists in corroding the copper wilb aquaforlis, in such a 
manner, that an impression from il has the appearance of 
a lint laid on the papel'. This is effected by co>eriag the 
copper with a substance, which takes a granulated form, so 
as fo prevent the aqnaforlis from acting where the parti
cles adhere, and by this means cause it to corrode the 
copper partially, and in interstices only. ·when these 
particles are extremely minute, and near to each olher, 
1he impression from the plate appears to the naked eye 
like a wash of Indian ink. · But wben they are larger, the 
granulation is more distinct; and as this may be ' ' aried at 
pleasure, it is capable of being aclaple<l to a variety of 
purposc8 and subjecls. 

The mall er iz;cnerally used for this purpose, is compos
ed of ec1ual parts of asphallum and transparent resin, re
duced to powder and sifled on the pla,e, which has been 
previously greased, lhl'ougb a fine sieve. The plate is 
then healed Bo as to make the powder adhere, and the ar
tist scrapes it away when a vel'y slrong shade is wanted, 
and co\'ers tl1osc parts with varnish where he wishes a 
very strong lir?;ht to appear. '.rbe aqu:tforlis properly di
luted with water, is then put on wilhin a fence of wax, as 
in common etching for engraving, and by repeated appli
cations, covering the light parts still with Yarnish, the ef
fect is produced. 

AQUEOUS humour, in anatomy, called also the albu
gineous mailer, is lhe front of the lhree humours of the 
eye, and fills up the space between the· cornea and crys· 
faline. 

AQUILA, in astronomy, a conslellalion of the north
ern hemisphere, consisting of fifreen stars in Ptolemy's 
catalogue, of seventeen in 'rycho's, and of seYenty-one in 
the Britannic c:atalogue. 

AQUILARJA, a genus of the class and order decan
llria monogynia. The essential character is, calyx fh-e 
clefl; corolla, none; neclarium pile her shaped, Lalf five 
cleft with bifid clefts; capsula superior, woody, 1wo cell
ed, two nhed; seeds solitary. 

'11bcre i1; only one species. a large tree, a nalive of lhe 
mountains of Malacca ~nu Cochin China. The lignum 
aloes, or aloes wood, is a resinous matter produced by a 
<li,.ase in this tree, which finally kills ii. The lignum 
aloes is hi£;hly esteemed in the east as a perfume, and 
from the bark of lhi._ tree is ma<le the common paper, 
l\'hich the Cochin Chinese 11se for writing. 

AQUIJ,EGIA, Columbine, i11 bola11y, a zenus of !he 
penta;ynin or<lel', belonging lo the polyaodria cl0>0 of 
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plants; and, in the natural method, rankiug under the six 
teenth order, multisiliqu~. It has no calyx; tl.Je petals 
are fhe, wilh a born like nt:ctarium insertefl belween each; 
and there are five separate capsules. There are five 
species: 

I. Aquilegia Alpina, gro..-s naturall1 in Yorkshire. 
The flowers are much larger than those of the garden co· 
lumbine. 

2. Aquilegia Canadensis, or C anaQa columbiue, flowers 
almost a monlh before the other sort s. 

3. Aquilegia Im·ersa, \..or garden columbine. Of this 
there are great rnrielies; the colours are chesnut, blue, 
red, and white, and some are finely Yariegated. 

4. Aquilegia Vulgaris, or wild columbine, with blue 
flowers, is found growing wild in some woods of England. 

5. Aquilegia, viridifiora. 
AQUILICIU!II, or Aquiliciana, in Roman antiquity, 

sac1 ifices performed in times of excessiye drought, to ob
tain rain of the gods. 

ARA, in astronomy, a southern constellation, contain. 
ing ei~bt stars. 

ARABESQUE, or MoRES<lUE, denotes a style of 
painting, or of sculpture, so called from the Arabians aud 
Moors, who employed certain ornaments for want of hu
man and animal represenlations, which their religion pro
hibited them from using. 

ARABIC characters or figures, are the numerical 
characters made use of in all our arithmetical computa
tions. 

ARABIC, gum, the name of a gum which distills from a. 
species of mimosa. It is very common among us, but 
lillle is to be met wilh genuine; that is accounte<l the 
best which is in smaller pieces, and almost of a while 
colour. It is useful in all kinds of fluxes, parlicularly ca
tarrhs. 

ARABICJ, a sect of Christians, who held that 1he 
soul both dies and rises again with !he body. 

A RABIS, bastard tower mustard: a genus of the siJi. 
quose order, belonging to the tetradynamia class of plants; 
and in the natural methocl ranking under the 39th order, si· 
liquose. The generic mark consists in 4 necliferous glands 
which lie on the inside of each leaf of the calyx. There 
are 14 species; but none of them remarkable for their 
beauly or their properties. Only one of these, vi=. 

Arabis thaliana, or the mouse ear, is a nath·e of Britain. 
It grows naturally on sandy ground, or ol<l walls. 

ARACHIS, in botany, a genus of tbe diadelphia <le• 
candria class of plants, the flower of which is papiHon:i.
ceous, and consists of three pelals; and its fruit is an 
oblong unilocular pod, conlracted in tlie middle. There 
are 2 species chiefly cultivated in Peru, Brazil, and Caro
lina, for lbe seed, which conslilutes a considerable article 
of food for the negroes. This seed is a kind of nat, which 
is perfected in a most extraordinary manner; for as soon 
as the flower falls off, the germ thl'usls itself into the 
groand, and there the pod is formed and ripened, whence 
the popular name ground nuts. 

ARACHNOIDES, in zoology, a nome girnn to those 
eclifo.i marini, or sea bedgebogs, \Vhich arc of a circular 
form, hut' ariously indented al the eJe:e!<. 

ARACHNOIOES, is aJ~o a ~pecie!-; or i\JaJrepora, found 
fos sile. The slars are \' ery ~mall, crowded, aii<l flattened ; 
rays undulated, short an<l equal. 
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An.\cnvornE!, in anatomy, an appellation gh·en to 
lllC\t:r<il different membraneq, in the tunic of the crystal· 
inc humour of the eye, the external lamina of the pia 
matrr, ornd one of lhe co,eringsof the spinal marrow. 
AR~EO.:\IETER, an instrument lo measure the gravi

ty of liciuon, which is ui;;ually made of a lhin glass ball, 
with a. taper neck, sealed at the top, there being first as 
much mercury put into it as will keep it swimming in an 
erect posture. The neck is di,ided inlo parts, which are 
numbered, that so by the depths of its descent into any 
liquor, its lighlness may be known by these dh,isions, for 
that Huid in which it sinh the leai;t, must be bea,·iesl, and 
that in which it sinks lowest is the li~lest. See HxonoAI
ETER. 

AHJEOSTYLE, in architecture, a term used by Vi
tru,•iui;;, to signify the grealesl interval which can be made 
between columnR, which consists of eight modules or four 
diameters. 

ARAIGNEE, in fortification, signifies the branch. re
turn, or e;allery of a mine. 

AHAL.IA, in botany, a genus of plants with rosaceoua 
flowers, and succulent herries, containing each a single 
oblon:{, and hard seed. It belongs to lhe pentaodria pen· 
tagynia class of Linn~us. The essential character is Bow
ers, in an umbellule, with an imrolucrum; cal. 5 toothed 
superior; cor. 5 pelalled; berry 5 seeded. ']'here are 9 
specieci, most of them shrubs aad natives of China ancl 
A:nerica; some are hardy enough to stand our climate in 
sheltered siluation.;i. 

ARAi\JPO, or lllmi eater, a name given by the negrnes 
on thP. coast of Africa, to a long slender animal, in shape 
resembling a weasel, with a long tail, and large bru:d1 al its 
extremity. It takes its name from digging up graves and 
dernurin!!; human flesh. 

ARANEA concha, the spider shell, a name gi.-en to 
se,·eral kinds of murex. 

AnANE.\, a genus of aplero:.is insect~, well known by 
the common name of spider. '.fbe mouth i!:I furnished 
wil h short horny jil\r& ; lip rounded at the ape~ ; feelers 
two, incuned, jointed, ''e ry acute at the tip, clubbed wilh 
the genitalia in the male; noantennre.; the eyes are ei~lJt, 
or rarely si'(; feet eight, the anus furnished with papil!ro, 
or teats for sp;nning. They 6x the ends of their threads 
by applying these nipples lo any substance, and the 
thrend lengthens in proportion as the animal recedes from 
it. They can slop the issuini?; of the thread~ by cont racl~ 
iug the nipple!-1, and reascend by mea1B of the claws on 
their feet, much in the same manner as sailors warp up a 
rope. 

Tbe dart in~ out of long: threads, which has been observ
ed by naturalisls, an<l by means of which some species of 
spid~rg can con my I hemqelrns lo great distanc·e111, dcsen•cs 
parl1cular_nolicc. D r. Lister teUs us, that allending close
ly t.o a. ~p1der _weining a net, he observed it suddenly to 

~:;~:td11~::~e3 ~;~::~r~r\I ~n;~~n~~;~;0~t: ~~~ t:1 ::a~n w~:d;ei~ 
waler •pout out or a jet: Ibis thread, taken up by the 
wind, was immeclial ely rarried lo some falhoms Ion~; still 
is.suing out of the belly of the animal. By aml hy the 
spi_iler leaped inlo. the.air, and the thrP.ad mounted her up 
swiftly. Afler thli d1i;;co,·ery, he made the like observa. 
1io11 on near thirl_•t different "'pecie':i of<;piders; .111 J found 
t~.e air filled with young an1l Qlrl~ sailing on I heir thread~, 
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and aouhllest seizing gnat• and other ineecls in their,... 
sage, there lJeing olten manifest signs of elaughter, l~gs, ... 
wings of flies, &c. on these thread". a~ w~H a~ ID tw; 
web• below. '!'he matter of which the spuler I th'"* 
are forrueU, is a l·iscid juice, elabora!ed in the bodyoC. 
anir11al. The young no sooner quit their egg than t..,. 
begin to spin. Indeed their threads can scarcely be,.. 
cei,·ecl, bul the webs may; and no wonder, there belt 
orten .JOO or 500 little •piders c~ncuning lo the._ 
work. There are some kinds or spiders so small 11 tllolr 
birth, that they are not 'i•ible wilhoul a micrescope. Tllltt 
are usually found an intinily of lhese in a cluster, lld 
they only appear like a number or red points: an4 yfl 
there are webs found under them, though almo1t i..,... 
ceptible. What must be the tennily of one or there 
threads? !11r. Lewenhock has computed tbat 100 or th 
single threads or a full grown spider are not equal to the 
diameter of I he hair of his beard ; and consequently, if 
the threads and hair are both round, ten thouoand •• 
threads are not 'bigger than such a hair. 

G•rden spiders, Plate X. Nat. Hist. fk. 30. particuJw. 
ly the short legged species, yield silk which has heel 
judged scarcely inferior to that or the silkworm. Mr. 
Hon of Languedoc, about 70 years ago, contriHd to~ 
ufaclure from it a pair of silk stockings and mittens, oh 
beautiful natu1al gray colour, which were almost at Ju4. 
some an<l slrong as tho,e made wilh common silk; ..... 
published a disiiertation concerning thr. <liscO\·ery. Bit 
!11. Reaumur, being appointed by the Royal Academy II 
make a further inquiry into thi~ new silk work, raised tit· 
cral ohjections an<l difficulties against it. The sumaf 
which amounls to this. The natural fierceness of the spi
der renders them unfit lo be bred and kept together. Four 
or five thousand being distributed into cells, 50 in some, 
JOO or 200 in others, the big ones soon kill and eattbo 
le<;fs, so I hat in a short time there were scarcely left one• 
lwo in each cell; and to this inclination of mutually eatilg 
one another M. Reaumur ascribes the scarcity of spidett. 
considering the vast ninnbers of eggs they lay. But ht~ 
firms, that the silk of the spider is not one fiilh or·~ 
strength or that of the silkworm. Arid to thio, that die 
spirler's thread cannot be wound off as that of the Iii 
worm may, but must of necessily be carded; by.,_. 
means being torn in pieces, if"t e\·enness which contributa 
much to the luslre, is destroyed. Again, spiders furn9': 
much less silk than the worms: the work or 12 111piden 
o~ly equ_als that of one silkworm; and a pound ohilt 
will require at least 27,613 ~piders. 

The species of aranea enumerate<l by naturalists 1uno1Hf 
to upwarcl of 50; of wliich it 1.11ny here suffice to menlioa 
a few of the most remarkable. 

1. A ranea aquatica, or the water spi<ler, frequent• th~ 
fresh wat_ers of ~urope. But it is in some Rori amphibi
ous: for 1t can h\e on land as well as in lhe water, and 
comes oflen o~ shore for iti food; yet ii swims well i1 
~vater_, hoth on 1ls belly and back: it is distinzuishable by 
11~ brighlness. In the water its belly appcar9 covered 
with a siher varni-;h, which is only a UuhLle of air attach
e~ to the ~bclomen by mean~ of oily humours which tralll' 
p1re from its body, and pre,·ent the imme,Jiate contact tl 
the water. This bubble of air is made the ~ubstance ti 
its <lwelling, which it conslrucl~ under \rater: for it fi'-d 
several lhreads of silk, or ~:1ch fine m3.tter, to the stalb 
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of plants in the waler; and then ascending lo the ourface, 
thrusts the binder part of its body above waler, drawing 
it back again wilh such rapidity, that it attaches under· 
neath a bubble of air, which ii bas the art of detaining 
under water, by placing it undernea1b the threads, and 
"·hich it binds like a coledng almost all around lhe air 
bubble. Then it ascends again for another air bubble; 
and thus proceeds until it has constructed a large aerial 
apartment under water, wbich it enters inlo or quits at 
pleasure. It lodges during winier in empty shells, which 
it dexterouely shuts up with a web. 

2. Aranea A\ icularia, is a natiYe of America, and feeds 
upon small birds, insects, &c. The bite of this spider is 
accounted as l'Cnomous as that of lhe serpent. 

3. Aranea calycina, Jives in Hie cups of flowers, after 
the Oower lea,·es ba,-e fallen off; and catches bees, and 
other flies, when they are in search of honey. 

4. Aranea Cucurbilina bas a globular yellow belly,willi 
a few black spots. It Ji,·es in the leaves of trees, and en
closes its eggs in a soft net. 

5. Aranea Diadema is the largest spider which this 
counlry produce~. The abdomen is of an oYal form, 
downy, and ofa ruddy yellow colour. 'l'he uppe1· parl is 
beautifully adomed wilh black and white circles and dots, 
ha\ing a longitudinal band in the middle, composed of ob
long and 0\1al shaped pearl coloured spots, so arranged as 
to t'esemble a fillet, similal' to those worn by the easfern 
kings. rrhe legs are of a rine pale green colour j annulated 
wilb dark purple or black. 11 inhabils tl1e birch.tree. 

6. Aranea Fa.sciata, wilh yellow bands round the belly, 
and du~ky rings on the lep:s, is a nati\•e of Barbary, and 
is as large as the thumb. It inbabils hedges ancl thickets: 
ifs webs ham lal'ge meshes, au<l it resides in the cenlrc. 
Twel\'e of these spiders, by way of experiment, were shut 
up together; and, afler a ballle of eight days, the strong
est only 1·emained alh·e. 

7. Aranea Firnbriala, has a black oblong belly, with a 
while Jine on ench side, and dusky coloured legs. It lh•es 
in water,upon 1be surface of which it runs with great swift· 

1 ness. 
8. Aranea Holosericei1, has an ova] belly covered with a 

<lown, like ,·ehet; at the base, or under parf, it has two 
yellow spots. II is found in the folded leal'esofplants. 

9. Aranea Labyrinthica, with a dusky oval belly, a 
whilish indented liJle, and a forked anus. The web of 
1his !'pecies is horizontal, with a cylindrical well or tube 
in the middle. 

10. Araneo Ocellata,has lhreepairofeyesoo its !highs. 
It i~ about the same size l\'il b the tarantula, of a pale colour, 
wilh a black ring round the belly, and flvo large black 
•pols on the sides of lhe brcasl. 11 is a natire of China. 

l 1. Aranea s~ccala, Jives in the grouncl, and carries a 
sack witli ifs eggs, where\'er it goes. 'rhis sack it glues 
toils belly, and will rall1er die than Jear·e ii behind. 

12. (1) Aranea Tarantula has the breast and belly of 
an ash colour; the legs are likewise ash colourec1, w·ith 
blackish dn~s on the under part; fwo of its eyes are larg
er than the other, red, and placed in the front; four other 
eyes arc placed in a frannerse directiou toward the moulh. 
Jt is a noli<e of llaly, Cyprus, Barbary, and the East In
dies. It lh·cs in bare fields, \fhere llie lands are fallow, 
but nof ,·erJ hart!. Jls dwelling is about four inches deep, 
~nd lialf au inch wide; n: the boltom it is cune<l, aud 
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there the insect sits in wet weather, and culs its way OUL. 

if water gains upon it. It weaves a nest at the mouth ol 
the bole. These spiders do not lire quile a year. In 
July they shed their skin. They loy about 730 eggs, 
which are hatched in the spring; but the pa1~ent cloe.s not 
live to see her proge11y, as she expires early m the "·rnter. 
The ichneumon fly is their greatest enemy. . 

The bile of 1he tarantula is sai<l to occasion an inflam
mation in the part, which in a few hours br~ngs on sick
ness, difficulty of breathing, and uniYersal famtness; the 
same symptoms return annually, in some cases, .for se, ·cral 
years; and at last terminate in dealb. Musi~, 1t bas been 
pretended, is the only cure. Such are the c1rcl~tnstances 
that have been generally related, and long crechted, con
cerning the bite of this animal. But it is now generally 
agreed, that no such effe&ts aflend this bile; and th~t the 
exhibitions of dancing to music by persons pretend mg to 
be so affected, are only villanous deceptions to excite the 
rompassion and extract the money of the spectators. 
Plate X. Nat. Hist. fig. 31. 

13. Aranea Viatica, or wanderer, is generally of a yel
low colour, mof'e or less deep. H is found t~pon plan ls; 
and is a lively, acfh•e, indefaligable hunter. lVilhout any 
motion of the head, which is furnished with imruornable 
eyes, it percei'fes all the flies that hol'er round about, does 
not scare them, but stretches O\'el' them its arms, furnished 
with feathers, which prove nets in which lheir wings en
tangle. It is said to sit on its eggs; which, }1oweHr, it 
often carries about with ii, wrapped up in a ball of white 
silk. 

AnANEA, in mineralogy, a silver ore found only in the 
mines of Potosi. It owes ils name to the faint resemblance 
it bears to a cobweb, being composed of threads of pure 
silver, which to the sight appear like silver lace, when 
burnt to separate the silk from it. 

ARBJTER, in civil law, a judge nominated by the 
magistrate, or chosen voluntarily by two parties, in order 
to cJecide their differences according to law. 

The civilians make this difference be1 ween al'biter and 
arbitrator: though both ground their power on the com
promise of the parties, yet their Jiberty is different; for 
an arbiter is to judge according to the usages of the law, 
but the arbitrator is permitted to use his own discretion, 
and .accommodate the difference in the manner that ap
~ars to him most just and equitable. 

ARB l'l'RA'.FION, a power gi,·en by two or more con
tending parties, to some person or persons to determine 
the dispule between them. Matters relaling to a freehold, 
debls due on bond, and criminal offences, are not to be 
arbitrated. If the party injured by a criminal act, hol\'
cver, proceeds by way of civil aclion, as in asi:iault or libel, 
&c. the damages may be submitted to arbitration: also in 
case of a breach of promise of maniagc. rrhe submission 
to arbitration giYen by the parties must be an agreement 
or bond upon a stamp, and must not be consll'Ued strictly 
but largely according lo lhe intent of lhe parties submit· 
led. It commonly contains a clause to prolect the arbi
tralors from any suit io equily thal might be hroo~ht 
against lhem, in consequence of their award; also on: to 
enable them in case they cannot agree, to call in a third 
arlJilra!or, hy mutual agreemen1, who is called an umpire. 
An acl1on of d~bt may be brought for money adjndged to 
be paid by arb1tratore. 
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Annon, iH mccl1allics, the principal part ora machine 
'\lhirh st•ncs to ~uslain the rest; also the axis or spindle 
on wJJicJ1 a m3chiue turn~, as the arbor of a crane, wind· 
mill, &c. 

ARllORIBO;\"ZES, wandering priests of Japan, who 
subsist on alms. They dn•ell io caYerns, and cover their 
heacf~ wi!h bonnets made of the bark of trees. 

ARBUTUS, the strawberry tree, in botany, a genus of 
plants with a oue leafed bell fashioned flower, and a her· 
ty or fruit resembling a large strawberry. Sec plate. 

The strawberry tree belongs lo the decandria monogy· 
nia <"lass of Linnreus. The essential character is, calyx 
fh·e parted ; corolla, ovate, diaphanous at the base; cap
sule five celled. There arc ten species of this beautifol 
•hrnb, all of them tolerably lrnrdy, nut they will not bear 
fruit, except when they arc sheltered from the cold winds. 
The fruit is eatable. 

ARC, in geometry, any part of the circumference of a 
circle, or curved line, lying from one point to another, by 
which the quantity of the whole circle or line, or some 
other thing sought after, may be gathered. 

ARCH of a Circlt, the length of an arch may be found 
by this rule: as 180° is to the number of degrees in the 
arc, so is 3.1416 times the radius to the length: for when 
radius is 1 half, the circumference is 3.14159, &c. there-

3.14159 
fore,--, &c. = .01745329, &c. =the lenglh o[aa 

180 
arch of 1 degree. Hence r X .017 .i:;, &c. = the lenulh 
of 1° to the radius r; an<l lherefore r X 0.17 -15, &c.:!J x 
the number of degrees in any arc = the Jcnglh of that 
arch. 

'rhe lenglh of circular arches may be found i.n the fol. 
lowing manner : 

The radius ofa ~ircle being 1.; and of any arc a, if the 
tang,.nt bet, the srne s, the co-srne c, and the versed sine 
t': then the.arc a will be truly expressed by seYeral series, 
as follow, vi.:. the arc 

a = t - jt 3 + j.P - ~11 x} t' &c. 
s s3 s' s" 

a = - - i · - + j · - - t · - &c. 
6 c' e1 c1 

1 1.3 1.3.5 
a = s + - s• + - •'+ -- ., &c. 

2.3 2.4.5 2.4.6. 7 
1 11 1.3 v• 

a= v2v X (I+-.-+-.-+ 
2.3 2 2.4.5 2 2 

1.3.5 v' 
-- • -&c. 
2.·t.6.7 2 3 

3.14159, &c. 
a = ---d = .01745329,&c. Xd; where 

lGO 
d de~:·~ t;e number of degrees iu the given arc. Also, 

a= -
3
- ne.lr]y; \fhere c is the chord of the arc, and 

r the chord of half I he arc; whafeYer the radius i;:.i. 
To i1u·1stig_ate the length of.the arc of any curve. Put 

a.•= Hie al.Jsc1ss, y = the ordinate, of 1he arc x, of any 

Cllrl'"e whaterer Put ;. = v ;a + -ys ; then, by 
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means of the equation of the curre, find the value of z• ii 
terms of iJ, or of ,Y in terms of ~' and substilule t .. 

value instead of it in the above expreasion; = \/~02 +i• · 
hence, taking the fluents, they n ill gi"e the lengtb of ti 
arc~, in terms of x or y. Sec FLUXIONs. 

ARCH of equilibration, i• that which is in equilibri111ia 
all its parts, hal-ing no tendency to break in oue part-. 
than in another, and which is therefore safer and air. 
than any other figure. E"ery parlicular figure or~ 
extrado!, or upper side of the wall above an arch, requires 
a peculiar curve for the umler side of the arch ilself, II 
form an arch of equilibration, so lhat the incumbent pl'flo 
sure on every part may be proportional lo the streagt• or 
resistance there. "When the arch is equally thick tbroup. 
out, a case that can hardly e\'er happen, then the cat .. 
narian cun·e is the arch of equilibration; but in no ollttt 
case ; and therefore it is a great mislake in some authwl 
to suppose that this curve is the best figure tor archaiil 
all cases; when in reality it is commonly the wonL 
T~is subject is fully treated in Dr. Hutton's Principleur 
Bridges, prob. 5, where the proper intrados i:1 im·esligatt4 
for every extrados., so as to form an arch of equilibralicJI 
in all cases whaleHr. It there appears that when 1lie 
upper side of the wall is a straight horizontal line, as iotM 
figure, Plate XIV. fig. 3. the equation of the cune ii 18 
exprcs5ed, 

n + x + v .;.ux + xr 
log. of-----

a 
y =It x ----·---

" + r + v' 2nr + rr 
log. or . 

where x = DP, y = PC, r = DQ, h "= AQ, and•., 
DK •. Auel henr:e, when a, II, r, are any gi' en nuruben.a 
tab.le 1s formed f~r the corrc'Spondin;:?; \'alues of x and y, b7 
which 1he cun·e 1s conslructed for any particular occasiol. 
Thu!'!, supposing a or DK= 6, Ii, or AQ = .50, and r• 
DQ ":' 40; then the correspon<linz nlues or Kl and IC, 
or bor1zonlal and l'ertical lines, will be as in Ibis table. 

Tublefor constructing llie curve of Equilibration. 

Valu e Value Value Value 'Value I Valuo of Kl 
~I~ of IC. of KI. of JC. 

--··--·--· 0 6.000 21 10.381 36 

I"'" 2 6035 22 10.868 37 22.948 
6.t44 23 11.368 38 24.190 
6.324 24 ll.91t 39 25.505 
6.580 25 12.489 40 26.8!H 10 6.914 . 26 13.106 41 28364 

12 7.330 27 15.761 42 29.9t9 
13 7.571 28 14.457 43 31.563 
t4 7 834. 29 15.196 44 33.H9 
15 &.120 30 15.980 I 45 35.135 t6 8 430 31 16.811 46 37.075 
17 8.766 32 17.693 47 39.126 
18 9.168 33 18.627 48 41.293 19 9.517 : 3l 19 6t7 49 43.581 20 9.934 SS 2·1.665 46.000 
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Anc~, similar. If fhe are of one curve contains the 
11arne number of de~ret!3 as t be arc of anal her; or if the 
radius of one cune -is- lo 1he radius of anolher, a~ tlH! al'c 
of one cune is lo ils corre~ponUing one, then lhe!fe two 
arctt are similar. 

Aacs, equal, those wbich contain the sarne number of 
degrees, anti whose radii are equal. 

ARc, diurnal, that part of a circle described by a 
beaveuly body, between its ri~ing and selfing; as the noc
turnal arch i8 I hat described bet ween its selling and rising; 
both the~e togelht!r are always equal. 

Anc of progrc~sion or direction, an arch of the zodiac, 
which a planet seems to pass over, when its motion is ac
cording to the si~ns. 

ARC of refroQ;radation, an arch of the zodiac, described 
by a planet, \vhilc it is relrograde, or moves coatrary to 
the order of lhe sigm~. 

ARCA, in rnnchology, a genll!s of bivalves, the animal of 
which i;; supposed lo be a tethys: the vahes are equal; 
and the hinge beset with numerous sharp teeth, inserted 
belween each olber. The species are didJed into lwo 
section!!; lhe first has an en1ire margrn, and in the olber 
the margin is crenulateJ. 

ARCADE, in arcbilecture, is used lo denote any open .. 
ing in lhe wall of a buildin~ forming an arch. 

ARCll, in arrbilecture, a conca,·e building, with a 
mould bent in form of a cun'e, erected to support some 
struclure~ See ARCillTECTURJO:. 

ARCHBUTLER, one of the great officers of the 
German empire, who presenls lhe cup to !he emperor, on 
solemn occasions. Thi!!i office belougs to lhe king of 
Bohemia. 

ARCH CHAMBERLAIN, an officer of the empirn, 
much I he same with !he great chamberlain in England. 
,.rhe elector of Bran<lenburgh was appointed, by the golJ
e11 b11ll, archchamberlain of the empire. 

ARCHCllANCELLOR, an high officer, who, in an
cient times, presidetl O\er 1be secretaries of the court. 
Under rbe two first races of 1he kings of France, when 
their territories were Jj, ided i1110 Germany, llaly, and 
Aries, !here were lliree a1·cbchancellors; and hence the 
1hree arcl1chancellors sliJI subsisling in Germany, !he arch
Ui~hop of l\Jenlz being archchanceHor of Ge 1 many, !he 
archbishop of Cologn of Italy, and the archbishop of 
'£rerea of Aries. 

ARCHDEACON, an ecclesinslicat dignilary or offi
cer, next lo a l.Ji;;hop, who:ie jul'isdiction extends eilher 
O\e1· lhe whole diocese, or only a part of it. There are 
sixty archdencons i11 ~nglancl. 

.ARCHDUKE, a li!le given to dukes of greater aufhor
i!y and power llian olher dukes. 

ARC II ED legs, a fault in a horse, wirnn his knees are 
benl :•rchwil'le, • 

ARCHF.R, in the ancient militory art, one who fought 
wilh bo\VH and arrow~. 

1,he En~lis.h archers were esteemed the best in Europe, 
to whose prowess and dexterity the many victories OYer 
the F1·cnch were in a great measure owing. 

ARCIIICRY, the art of sbooting wilh a bow anrl arrow. 
Thi'5 art either as au instrument in war or an object of 
amusement, may be lraced in lbe bislory of almost e\·ery 
country. Our own was in its earliest periods highly eel .. 
ebraled for its skill in archery ; and it appears !hat the 
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Englh1h monarchs took _great pains to encourage the exer· 
ci ... c! ot lhe long- bow. E<lwauJ J JI. ordered a complaint 
to be lodg£:d against lbe she1-itf of London, for permitting 
olher usele.:;s garues lo be pursued, wllen lhe leisure time 
of his people upon holidays ought to be spenl in the rec
realions ol archery. In the reign of Ell. IV. an act was 
made lhat eHry Englishman should ha\e a bow of his 
o" n height lo be ma<le of yew, hazel, ash, &c. and mounds 
of earlh were ordered to be maJe iu e\ery township, and 
the inhabi1ants to practise archery, unr\er cerlain penal· 
tics. During the reigns of Henry VII. and VIII. arche
ry was also encouraged; in the third of Henry VlU. a. 
stafule was made com mantling every father to prm idea 
bow and two arro\Vs for his son, when he was seven 
ytars old. By lhe founder of Harrow school, shooting 
wilh bow and arrow was insisled upon as a fundamental 
part of the regulations. 

ARCHES, or Court of Arches, the supreme court be
longing to the archbishop of Canterbury, to which appeals 
lie from all the inferior courts within his pro\•ince. 

ARCHJL, a moss of a gray colour, which grows on the 
rocks in many pafls of the Archipelago, and on the west· 
ern coasl of England. It yields a purple tincture, fugi .. 
the indeed, but \ery beautiful, which is the best chymical 
tesl fo~· aciJs and alkalies, and is known by the name of 
tinclure of litmus. By the addition of tin it is rendered 
durable as a dye, an<l it then appl'oacbes to scarlet. Ar. 
chil is however most commonly used to give a bloom to 
pinks and other colours. It readily gives out its col· 
oul'ing ma1ter to waler or any spirit. 

AROHILOCHIAN, a term in poelry applied to a sort 
of verses, of which Archilochus was the imentor, consist· 
ing of seven feet, !he four firsl 1\•bereof are Ol'diaarily dac· 
tyle, though sometimes spondees, the three last trochees: 
as in Horace, 

Soh·ituracris hyems, gratii ''ice''erisctFavoni. 

ARCIIJTECT, Apxmu€du, of clp-x.,o'~ chief, and THC.T€dV1 

an arlificer or builder, a professor of !he art of building. 
'l1he arcbitect 1s business and his glory, is tl1e designing of 
a work, and his genius is di:iiplayed, as well in 1 he general 
symmetry, ornaments, and magui6cence 'of his plan, as in. 
the useful arrangement of its internal distribution. 

,.J1 he necessary qualification~ of a great and perfect ar· 
cldtecl, are numerous and hard of allainme111. He should 
be profoundly skilled in the knowledge of the properties 
of 1he materials he employs, the strength and durability 
of them, the method of connecting them fogelher in the 
nearest direction to that in which they can be employed 
with their full sfrengtb; an<l this implies geomell'ical skill 
as well as physical knowledge. 

He should be skilled in perspective; and it is necessary 
that he should be a quick and correct, though he mny uot 
attain to be a fine, draftsman. Some of the time employ· 
ed by young archilects in practi ... ing this art, TI'Ould be 
much more usefully spent in acquiring a general knowledge 
of uatural philosophy. 

He should lJa,e a full knowledge of the \'arious nrac
ti~ed modes of combining together the materials o·r 11is 
building; 1o guide his mathematical reasoning, on the va. 
riely of new combina1ions his own praclice may acquire: 
l1e should not merely design his roof, and trust lo the car
penter for the judicious execution; nor plan the figure of 
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hi1 1tair and Jet the mason 6nd out the safe means of sus· 
tainim;: its wei!;hr, wilh regular and proportionate solidity. 

Jn our r.limale, he shoulJ perfectly unJersland the best 
means 0 ( general in~, distributing, and relaining warmlh in 
his buildin:.r, anti plan his aparlments with this material ob· 
ject in dew. He should be able to direct the unscientific 
mere man11fact11rer, of grales and contrh ances to contain 
fhe neres~ary fuel for this pur·pose. He should never 
build an imperf eel chimney lo infest his house with smoke 
in the apartrnenrs, and counleract lhe tendency of the fire, 
to carry ii off into lhe atmosphere. In warmer regions 
hi'i ~kill must he displayed in arranging the facilities for 
cooling hi'i apartments. 

Ile shoulJ ha•e a perfect knowledge of the proportions 
of the beaulifnl rnc.><lelsof antiquity, and genius lo animate 
and dirccl him in lhe application of bis acquirements. 

Vilr11dm1, Pallaclio, Vignola, Jni~o Jones, de Lorme, 
sir Chri,.topher \Vren, lhe earl of 811rlington, and sir 
William Ch~mhers, were \·ery celebrated architects. 

ARCHITECTURE, the art of building, or a science 
which lea1·hes how to erect buildings, ei1her for habita
fion or defence. The 01 igin of tl1is noble science may be 
1raced in !he Indian's bul and the Greenlamler's Ca\e; 
they show the rode begin11i11l!; from which it hai grown fo 
its pre°'cnl perfeclion an.I magnificence. It is an al't ot the 
first necessily, a1ul almost coe\al willi the human species. 
)!Jn. from seeking shade aud sheller under the t1ees of 
the forest, soon felt lhe necessity and saw the ulility of 
bending lhem to more commodious forms than those in 
which he found lhem di!!!posed by oalure. '.fo huls made 
of frees and hranches leaning together at top, and forming 
a conical fic;ure pla!!!lered with mud, succeeded more con· 
'fenient, square, roofed habitations. The sides of these 
habilation1;, and the inner supporti' for the crossbeams of 
the roof:;, being trunks of trees; from them were deri\ed 
1hose beautiful, symmetrical columns, the Orders of Archi
tecture. 
Thou~h the art of building was culti"aled by lhe an

cient Ei!ypliaos, Assyrians, and Persian~, with great suc
cess in the produtrion of such gigantic slructures as lhe 
pyramids of Egypt w.hich exist lo this day, and the L•by
rinth seen by Herodotus, with other wurks ofexlraorcJj. 
Dary anJ \'ast mag;ni6cence; yet we owe to lhe Greeks 
the firsl structures, in which elegance and symmetry were 
combined with comfort and com enience in the plan. 

The established fi,•e orders of architecture, the Tuscan, 
the Doric, the Jonie, the Corinthian, and the Cornposi1e, 
were brouc:ht lo perfection under the Greeks and Romans. 
lllodern efforts ha1 e added little or nothing to the beauty 
aod symmetry of these columns, and the parts dependent 
on rhem ; but much has been done in the internal improH
ment of mansions and houses. 

Roman and Grecian arcbilecfure, which teaches the 
proportions and arraoc:ement of the orders in"enled by 
tLern, heioa: called ancient; modern, or praclical arcbi .. 
lecture, will chiefly relate to the art of d.stributing the 
aparlmeols "ilb more allenlion to domestic economy, con. 
1'enience, and comfort. And if we ha,•e nol surpassed 
the tasle of I he ancieols, in exlernal design and ornament, 
nor equalled them in the durability and rnst extent of 
their building'§, lhe ruins of "'hicb a:;lonish us at this day; 
yet doubtless the natural and first purposes of the art are 

more completely answered, and the people in general 111 
more comfortably lodged. . 

A pracrir.e of rajsing up houses of a too e~pens1ve ... 
bea,·y solidity, is unfa\·ourable to 1he general unpro,·emec 
of the art in respecl of domestic economy and conYeai
ence. Accordiugly the facility of procuring stone, and 
the want of brick eartl1, has produced in the capital If 
France, houses of enormous etrength, and the buildilp 
las! too long; while the slighter ones of Londo11 are more 
easily suscep1 ible of the changes necessarily i11trod11Ct4 
by improvements in the arts, and in\'f·ntions for prellOf. 
ing domestic economy and comfort. The speculation1of 
neerly or avaricious builders, bowe\·er, I_ea~ us into lbe op
posite extreme but too often, and ~utldmgs ar~ erected 
which very soon after they are finished require'''"' 
tial repairs to keep them up during the terms of the le1,... 

Besides ancient and modern architecture, a third 111lc 
of building may be traced from the c:;ame source with tile 
former. Amongst the northern nations of Europe orip. 
nated the style called Gothic; which after the destruc
tion uf the Roman empire by these people, I hey introduc. 
ed in Europe to the exclusion of the Greek and Romaa 
manner of architecture. Like the ancient Egyptinl, 
they sometimes seem to ba\·e been more l!!!t11dio1111o11toe
ish the eye with great and mist masses of stone, than fl 
please by symmetry of desit:?;n, or beauty of ornament. 

But there are two species of Gothic; the S11oe, 
hea\·y, plain, and robust, like the Tuscan; the other, lib 
Corin I bian or CJompo!!ile architecture, l1£_bt, airy, and Oftll. 

mental, recei' ed ii~ finish from th!! hand of the Normm, 
and was by them intvocluced info this country. 

A gro\e of !all trees, meeting at top "ith interweued 
braochdi;, is !he nalural acd beaulif.ul model from whick 
the ai~de of the Norman Gothic ealhetlral is deriud. 

A mis1aken prejudice has prevented the due study rl 
thiR slyle of buildi.ng, lhoui;h the most exquisite remain 
of ii adorn our j.,fand; in the slructures of whic-h, muc• 
malhematical and geometrical skill may bP obsPned: aad 
we cannot help obsening \'i'ilh bishop \Varburlon, that 
"om Gothic ancPston had juster and manlier noliortt f'l 
mae;ni6cence on Grecian and Roman ideas, than those r• 
emies of taste, who profess to study only cl~asic ele. 
gance." 

Sir 'Villiam Chambers remarks, «that to those u1111ll1 
called Gothic architects we are indebted for the first Cot> 
sitlerahle improl-·ernents in constructio11 ;'' "I hat there ii 
a lightness in I heir works, an art and boldness of esecu· 
tion, lo which the ancients ne,·er arrh eel, and which tbe 
moderns comprehend and imitate with tlifticully.'' Bat 
!o Ibis manner of building, modern impro\•ed distributioD 
is not ea.ily adapted; though it seeins peculiarly proper 
for religious edifices. 

OJ.' TBE FIVE ORDERS. 

Tltt Tuscan Order. 

All hough 1here are no ancient remains of it, this order 
is generally placed first on account of its plainnesM; and 
VilrU\ ius only mentions in an indistinct manner the gener
al proportions of it. The Trajan and Antonine columDI 
at Rome are commonly called of the Tuscan order, 
though they have eight diameters for their height, and the 



ARCHITECTURE. 

lorus and capitals do not e1bibit Tuscan pfainne9'. II is· tri~lyphs arose from the dispositio? of the joists, so.the 
highly probable the Tuscan is only a sirupli6caliu11 of.the mutules under the corona wer? dem·e<l from the proJec .. 
Dode, of which I here are so ma11y very ancient rema111s; lure of the raflers; wherefore Jn slone ?r. rna~bl~ _str~c
but to Tuscany it evidently owes its name, from being tu.res, the mulules are represented declmrng m _rm1tat1on 
euaployed there, in sereral large edifices. o.I the l'affe.rs_; and also on account of the dropprn~s f~om 

fh1 proportions are, fourteen modules or se\'en diarue- t~e.ea\es, 1t 1s ~roper the_y sl~ould have such decJrnat100. 
fen for 1he height of rhe column; three modules aud a 1 his al:,o explarns lhe s11uat1on and form of the gullre or 
half for the whole entabJature, which being Ji,,ided info drop~.. The ornaments on the rnet?~e, or spac~ belween 
ten equal parls, three are for rhe height of_ the an·hilra.\ e, th~ tr1g!y_phs, may ha Ye b~en originally tropl11es of th,e 
three for the frize, and four for the corm~e: the_ capital de1ly,. or 1mpl_ements of i:ac.nfice placed there: the bull B 
ii! in height one module. 'The base, including, as 1~ pecu· skull 1s pe_ruliar to the Doric order. . , 
liar to the measurement of this order, the lower c111clure According to the moder~ prol!orti?ns of ~his order, let 
of the shafl, is one module; and the shaft wilh its upper the height of the column,. mcludmg ifs capital and base, 
cincture and aslragal is twelve modules. For inferior use be sixtee.n mod~iles, .t~e he1~ht o~ the enlablature four mod· 
the height of the column may be fourteen modules anri a ules, which being dl\11ded 1.nto e1ghl parts, two are for. the 
half, or fifteen modules, and the increase may be in lhe archi1ra\'e,,fhree for the fnze,. and. three forth~ corn.ice: 
column only. It is cus1omary to diminish this order one the base will be one motlule m height, the capital thirty· 
quarter, but the diminution of one eigh1h or sixth would two miou1es* or a little more. 
better accord with its cJ1aracter of strength. 

The Doric Order. 
Of the Doric Order, the very ancient remains exhibit 

proportions so diasirnilar to the practice of )alter times, 
that Ibey must have been produced beforE: experience had 
matured the rules of art. In several parts of the ruins of 
Alhens, these col11mns are seen of a height not exceeding 
four diameters, and four and a half. Strength was more 
regarded than elegance of design in these low proportions. 
Columns of near six diame1ers may be found in the lem
ples of Miuerva and Theseus, at the same plal'e; and the 
columns of lhe more ancient temple of Apollo, af DeloR, 
}iave fi,•e diamelers, and al'e fluted in 1he neck, and on 1be 
fool. There are columns of upward of six diamefers in 
heic;hl found in other buildings al Athen ri ; and lhe temple 
of Hercules al Cora, has columns of eigbi cliamelers aml 
three quarlers, and they are on Uases, \\ hich the others 
a.re not. 

Vilru"1us, allowin~ it to he 1l1e most ancient order, as
cribes ifs origin to Dor u~, who lrnilt a temple to Juno, in 
the ancienl city of Argo.;: . B111 aftenva1·d, Jon, who built 
a lemple lo Apollo in Ai-.ia, fixed !he proporlions of this 
onler; and being guiJed by 1he example of nature in lhe 
struclure of man, ~·we ~ix fitt1es the lenglb of the foot, or 
diameler of ifs base, for lhe .Uei ~ ht. 

The practice of !ht' moderns a!lo1,·s eighl diameters, with 
a I.Jase; an addifion to the ancient pl:in of this column, no 
less useful than cle.ti;ant. Sorne of fiJe most ancient col
umn~ of I his order are flnfecl, an<l some squared off, or 
wrought with pans in::itead of hollow~ .. The cracks, or di. 
,·isiom;, in I he IJark of the frees or1g111ally employed for 
pillars, ,·ery naturally suggested fluting when any orna
ment was desired. 

The place and form of the triglyph, an ornament pecu· 
liar to I his order, are both 6'·idenl ly derh'erl from I he ends 
of projPcling joints, laid from I he inner to the outer walls 
of h•1ildings. \Vhen a'3 mucb of the timber as appeared 
unhandsor~c Wi\S cut off, tablets like the triglyphs now in 
use Wf're fastened on the saweJ ends, and produced a 
pleas in~ e(fect. 'rl1e trie;lyphs, interjoists, and met ope, in 
Doric worlc, had their origin from the disposition of the 
timbers in the roof; afterward, in other works, some made 
1he rafters that were perpendicular oYer the lriglyphs to 
project outward, and carved their project ure; hence as the 
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The Ionic Order. 
To the before mentioned Ion, is ascribed by Vitruvius, 

the origin of this more delicate or feminine order; of 
which the ,·olutes of the capital, ornamented with festoons, 
are like locks of hair decorated l~ilh flowers. Succeeding 
archileds much approYing the taste and ingenuity of this 
de!!ign, allowed eight diameters and a half lo the order. 
'l,he celebrated Hermogenes, when building the temple of 
Bacchus at Teos, rejected rhe Doric after all the marLles 
were cut, and adopled the Ionic instead. And indeed !he 
difficulties of adjuslingthe mutules, metope, and triglyphs, 
wilh proprie1y in Doric structures, and the massive ap
pearance of the order, caused a frequent preference of the 
Ionic~ Denle1es belong to the Ionic cornice: they rep· 
resent the assers, or smaller rafters, supporting the tiles. 

On 1 he anlique Tonics, the rnlutes are generally placed 
parallel, an<l to Michael Angelo is atlributed, as a new in
vention, the executing them on an angular plan, though 
some ancient examples of this manner may be seen. It 
has been atlempted fo pro., .. e, that the accidental pleasing 
forms of com·olutiou in shells, gave the 6rst idea of the 
Ionic l'Olule. 

Eighteen modules are given, as a modern proportion for 
the hei~hl of the column of this order; and for the en• 
fablature, four modules, or four and a half, which is Jess 
fban the antique Ionics. The capifal is twenty-one min
utes, au<l the base thirty minutes in height; the shaft 
may bP. plain, or fluted with twenty or twenty.four flutings, 
whose plan should be a trifle more than a semicircle, and 
the breadth of the fillet between them should not he more 
than one third of the flute. The ornamcnta of tbe capi
tal are to correspond wilh the flutings of the shafl, and 
there mu~t be an O\."e above tbe middle of each fluting. 
The entablature being divided into ten equal parts, lhree 
are for the arcbitra,·e, three for th~ frize, and four for the 
cornice. In interior work, where delicacy is required, tlie 
height of the enlablalnre may be reduced to one fifth of 
the height of the column. 

Th• Corinthian Order. 
The Corinlbian order has arisen out of the two former, 

and has nothing but the capilal peculiar lo itself; of whicl1 
the origin, from the ]eaves of a root of acanthus springing 
round a basket, and curJiog in the manner of a volute 
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again t 8 tile whirh covert~ it, "·hic_h answ~rs to th_e aha
cu-;, j" recorded by Vitru' 1u • .Tl11s plea~1n~ ac~1!Jental 
combination, was copied by Calhmachu~; who sa" 11, and 
1u 8 !;fruck with the elegnnce and 110,?Jty_of th.e effect. 
The other member~ plared on the Cormth1an pillar, are 
common lo the Doric and Ionic orders. 

,.I1Jie many examples e~isting amongst the fra~m.ent~ of 
anliquily, C\ ince lhe ~reaf pre\ alence of the Co~1~rl11an 
order, amongst the ancienls: but the Romanltii ann~h!lat~d 
e,·ery \estigeof it in C~rinlh, whe~e it h_arl its ortgm, Ill 

their barbarous tlestruc11on of that rl\ al caly. 
'I1he moderns haH a1l1>pted these proporlio"'~: the col

umn'el are twenty morlules in height; the entablature, 6\'e 
module~; lhe base one module, and may ?e eith~r att.ic or 
Corinthian. 'rhe capital has se\'enty minutes 111 be.1gbt; 
the proportion of lhe members _in the enlablature, 1s the 
same as in lhe Tuscan and lomc orders. If the enlabla
ture is enriched, the shaft of the colum~ may be Oute~, 
and the Hulings m;,1,y be filled to on~ third part. of their 
Jiei~hl wilh cablin~; and in ,·ery rich dec?ral1ons, the 
cablin~ may be composed of reeds, husks, r1bancls, flow. 

er~i·~:~apilal is enriched wilh oli»e lea\'es, as are almost 
all tile :rntiques of 1his order at Rome; _fhe acanthus be
ine; 11eldom employed, bul in the compo.s1le. The enlab
)alure mav be reduced lo two 11inths or one fiflh of the 
heie:ht of ·the column: in which case it is best to us~ the 
Ionic entablature, or reduce the denteles of the cornice. 

T/1e Composite Ordtr. 
In a successful attempt at pleasing \'ariety and no,·elty, 

the Romans produced the composite order, ~y c~mbini.ng 
the proportions and enrichments of the Cormth1an, with 

tb;,a~~~~:~~~;~~~f ~~~ ~~P~~~i~~w of lea Yes in the capital, 
and lhe addition of the Ionic ,-olute, ghe ii a bolder as
pect than rhe Corinlhian: uniting ele~ance and a \'ery 
pleasing projection. Jn the triuD'tphal arches of Ro111e, 
erected at the ,·ery height of its splendour, it was u"e.d 
with a happy effect, as \Veil as in many other examples m 
that city. . 

The height of the column is twenty modules, according 
to modern proportions; that of 1he entablature fhe mod
ules; the capital has se\•enly minutes in hei!!;UI. The 
base measurt:s the same as in !he Doric and Ionic orders; 
and as the module is less all its parts will he more delicate. 
The shaft may be enriched wi1h twenty or lwenty four 
fluling~, and the principal members of the enlablature 
may ha,·e the same proportions as in the two former or· 
de rs. 

If we class the orders of architecture according to their 
tlestinatirn. we shall limit them lo three: the first class, in· 
cluJin~ the 'ruscan aml Dorir, for supporlin!!; plain and n:ias
ay buildinc;s; one for buildin~s of a more eleg~nt and hght 
form, and one between these two. The Ionic and lbe Co· 
rinlhian, wi1h lheir varieties, will compo~e the fa-;t classes. 

The cyma and ca' el lo are constantly used 3"' finii;hin,gs 
by the an<:ienls, and ne\·er applied where strength is re
quireJ. The o,·olo and talon are always employed as sup· 
porlers to the es:Senlial members of the compo!;ition, such 
as the motlillion~, drnlele~, and corona. The chief use of 
the torus aud of the astragal, is to strengthen the tops and 
hottomll\ of columm, antl J;oniclimes of pedestal<;:, where 
they are frequently cut in the form of ropes. The scotia 

is employed only to •eparale the memhen of b19es. ~ 
fillet ii also used for lhi.; purpose i11 all k111dt1 of profile1,t1 

we~L::!~e~,~~f.~~e of es'iential p~rts and moulding~ ia al, 
ed. a profile: the best are compo.,.ed of few !nouldrnga, .. 
ried in form and size, filly applied; tbe straight and c.,. 
ed ones placed alternately. E-ery profile should"""' 
pl'edominanl member, which the olhe~·s.sh?uld iseen1 .... 
to support, fortify, or ~helter from the •~Jlll'I~& ~f the,.. ..... 

:~= 0~~ci;v:t~~r~~~-~'r ';/::~~d '/11: ~~~~~1l~i~~~r~~~f~~.:~ 
an~~fi1e0n\r~:~n~;~~si~re employed to adorn the mouldilllJ 
all of them must not he caned, that the eye m1yf1H1 
proper repose on the plain oues, or the figur~ of the pre. 
file will he lost. The square members hemg genelllly 
either principal in the composition, or used as boulKbrlii 
to other parts, should rarely be car~·ed. 

When mouldings of the same size and form occar9 
one profile, I hey should be enriched with t~e same ki..rar 
ornament. The addition of ruslicated cinctures to a&. 
mun!;, is an ungraceful modern i~l\·ention; but r!lalic •tit 
is introduced with great propriety and effect mlo gtflr, 
large enlrances, grottos, balhs or fountains, and for lot 
basement stories. 

To each order belongs a particular base; lbe ~ 
has only a toms and a plinl h : the Doric ba•e bu•• 
tragal more than the Tuscan; the lorus is lar~er, ... 
double scolia, wilb two astragals between them 014ilt 
Ionic base. The Corinthian base has two toru1e1, ... 
scolias, and two astragals; the Compo~itc base has one at. 
tragal less than lhe Corinthian. 

Columns are generally diruinished one sixlh part o(thft 
lower diameler, which diminution begins at one third pt 

f~,:~~i;ahr~i~~t; be S~~~~~-cd~~\:~~~ a~~o~l: ~~~11~1:.sw~U intM 
But in columns from fifteen to twenty feet h1.r;h1 * 

lower diameter bein~ didded inlo six parts and 1 Mii, 
take fi\e parts and a hnlf for the diameter al tbetop. 
Columns from twenty to 1hirty feet hii?;h are dimini lift 
onese\·enlh. From thirly to forty feel, the lower diame
ter being dh ided in lo se\'en parts and a half, six ind I 
half may be taken for the upper 1liameter: and from forty 
to fifty feel high, they may be diminished one eighth part, 
anrl "iO on in proporl ion. 

Pedestals consii;t of three principal parts, the ba&e, lbl 
dye, and the cornire, and are used only to eleute the~ 
umnll§ lo a necessary IJeight. No parlirular proporli<• 
can be assigned for I hem; but ii is common to gh e tbem 
from one third to one quarter of the height of lhe columl 
and entablature, which being; dh id et.I into nine parte, twt 
are for the base, one for lhe cornice, and six for 1he dye rJ. 
the pedestal, which is of equal dimen•ions with lhe pliaO 
of the column. The enricbmenls are of course regu11t~ 
by lho5e or !he cntablature of the particular order whic• 
the pedestal may carry. One pedeslal only is 11ece111ry 
for hrn column~ placed togelher, and a conlinued pedel"" 
tal with projectioni; in the cornice, under each column. 
mn'if he u~ed for a colonnade or peristyle; but if other 
circum!11fanres pero1it, column!\ the whole 11eces;;ary height, 
without pPde!-Sfal:o, should be used, and will always have I 
more m:t.jeo;;.lic appearanct•. 

Pila!3lers follow in their parls lhe orders of column&, and 
admit of a like diminulion, but are square instead of round 
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in their plan. They are howeTer fo be seen, not diminish· 
ed, in ancient and u1odern works, and ch1el:ly so, when 
they occur on ou't:r corners. 

Pila1ders are c111plo) ed 111 inlernal decoralions lo save 
room, and seldom p1ojecl beyond tbe solid wall, abo\e 
one quarter of 1heir diameter; and somelimcs I hey ·are 
ISet'n on the external part of builc.Jings, alone and wilh 
columns. '"Then placed behind, and '"Y near columns, 
they need not project abo\ e 011e eigbl h part of l heir diam· 
eter. Pilasters are adorned like columns, and ibe p106le 
of their capitals is nearly the same. 

Allies. Jn A1hen", where it was for many ages a rule 
to conceal the roofs of builtfings, allies had their origin. 
A line of low columns and pec..leslals, or of columns and 
balusters may be employed for this purpose. They 
should be less in height than one third of 1he order on 
which Ibey are plact:d, but r.ut lower than one quarter. If 
the attic is composed of a low order, the base and coruice 
may have the same mouldings as the pedestals of the 
columns, and with the dye, bear the same proportion to 
each other; and when they form pilasters over the col· 
umns of the buiJding, the bt'eadrh of tbe buses must not 
exceed the upper diameter of the columns which they 
surmouut. 

Uaryatides. Representalions of the human figure, the 
male called Per~ians, ancl the female Carians, or Caryalides, 
ha\•e been employed lo support !he entablatures of build
ings. 'fi1esc were in\'ented and used in memory of 1be 
captidty of the Persians and Carians by the Athenians. 
'l'bc Persians may be of any ~ize, with a Doric enlablature, 
bearing lhe same prnporlion to lhe figure as to coluruus of 
1he same heighl ; but the Carya1ides or female .figures, 
ought to hal'e Ionic or Corinthian entablatures, anti not to 
be larger than life. 

'rermini, figures which owe their origin lo the sf ones 
used by the ancients lo dislinguish the limits of their pos· 
seisions, are employed to support the enlablatures of 
rnonumenrs, chimney pieces, and such small compo~ilions, 
and as ornaments in gardens or fields. 

Of the temples of the ancients. 

Of lhe many remaining sacred buildings of lhe ancients' 
seven order~ may be dis! inguished. 

Antis. The firsl order has antre or pilasters in front, 
al lhe corners of rhe walls which form lhe rel!, or enclosed 
space within !lie walls, ~nil between tbe pila::iters in the 
middle, two columns which support the pediment or 
porch. 

The prostyle is the same as lhe antis, only columns are 
added opposile the pilasters of each corner, which support 
a chapiler or archill'a\ e, as in the anlis. 

r.rhe amphiprostyle has only a postern, or back front 
added, with columns and pediment, like the prostyle. 

The peripterol bas in the front and hinder porch six 
columns, and cle,·en, including the corner ones on each 
side; a.nd these columns are placed wi!h the space of an 
intercoJumniation between them and lhe wall of lhe 
building, leaving an ambulatory round the cell of the edi
fice. 

In the pseudo clipleral the columns are so placed, that 
in front and behind there are eight, and on each side fif~ 
teen with tl1f• corner columns; and the walls of the cell 
rnusl corre!:!pond wilb 1be four centre columns before and 

behind, lea\"ing the space of hrn infercolumniations~ and 
fhe thickness of one column belween the walls and the 
outer column. 

The diplPral is octostyle, or eight columned before a11d 
behind, but if has a double row of columns round the 
cell. 

The hypethral is deca~tyle, or ten columned before and 
behind, ha\ ing !he olher parts lhe same as the dipleral; 
but it has a double row of columns wilhin, all round, one 
abu,·e aaorher, resembling a porch, which is called a 
pel'islyle: !he middle has no roof, anc..I it has folding doors 
before and behind. 

Of round temples. Some are mouopferal, without cells, 
and built on columns; 01 hers are called peripteral, and ha' e 
an ascent of two sleps, on which the pedestals of !be col· 
umns are placed. The wall of !he cell is distant one fifth 
pal't of the diameter of the temple from the pedestals of 
the columns. The monopteral ha\•e a tribunal or throne, 
and are ascended by sleps; and the columns placed on 
pedestals are as high as the diameter of the temple, taken 
at the outside of the pedestals. 

On the pl'Oper disposition or columns depend the ele-

~~~:ne t~~<l r~l:~•~r~:e~I tt~ltd~:g;n~~:1~;~:~l~r~t~~'~!~
1:Ja6; 

the moclerus. 
The five species of buildings, according to the disposi

tion of the columns, are the pycnostyle, thick of columus; 
the systyle, wilb columns wider apart; the diastyle, still 
wider; the arreosfyle, more dislanl than is proper; and 
the eustyle, wifh columns at a proper distance. 

In the pycnostyle, the distance of the inlercolumniation 
is one diameter and a half of the column. The systyle 
J1as two diameters. The diaslyle bas three diameters of 
the column for the inlercolumnialion, but the architnn-e, 
on account of 1he distance, is liable to break. Jn the 
arreoslyfe the beams are made of durable timber. 'rllC 
eustyle is formed by allowing the distance of two cliame· 
ters and a quarler for tbe inlel'columniations, except the 
middle one which must ha\'e three diameters. 

For lhe euslyle, lhe rule is, lhat lhc front of a buiicling, 
if it is lelrastyle, of four columns, is divided into ekren 
parts and a half, withoul reckoning the projeclion of the 
base of lhe column. If hexastyle, of six columns, inlo 
eighteen parts. If ocfostyle, of eight columns, into twen
ty-four parts and a hair. Of these parts each shall be 
equal to the diameler of a column. Each i:itercolumnia .. 
tion must be two and a quarler of these parts; but three 
musl be aBowed for the middle one; and for the height, 
eight diameters and a halr. The columns lo the arreostyle 
should have for their thickne8' one eighth part of theit• 
height. For the diastyle, the height of the column is to 
be dil-·icled into eight parts and a half, and one part taken 
for the thickiless of the column. For the syslostyle, the 
heigllt must be cliYided into nine parts and a half; one 
part being the thickness of the column. In the pycoo
style, the height shall be divided into ten parts, each equal 
to the diameter of the column. The cuslyle is also 
divided into eight parts and a hair, like tl1e dia.ty le. As 
the space belween the columns increases, so ought the 
tl1ickness of the columns. If it is arreostyle, and they 

~::~~I~ i~"a'~ep~;:~ .~ 1 o~~~ h s ~;n~e;:,l~f,•::c~o:n: :ei~ i:: ~1kena~s1~ 
of the ioterrn!s. If it is pycnostyle, a11d the columns 
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hiiH· au ci~htb part for their thicknes~, they will, on the 
coutrary, ba,-e a hea\y and ungracef~1l appearance. '!he 
lhickneos of corner columns must be 1ncreaged one fif11etb 
pa!t, for •be great irnrrounding space \Viii diminisli their 
cJfi..cr on the eye, an<l make them appear smaller than they 
realltare. 

11 ·must not, bowever1 be omitted that the ancients did 
not alwaJ"i rigidly adhere to these rules of Vitru\·ius for 
fhe c.li"lposilion of columns, which therefore should not 
fetter the geniul', nor hinder the researches, of moderns. 

Of the priute bui)Jings of the ancienls, Vilruvius says, 
rlescrihing the houses of versons of distinction, the Greeks 
used no alriurn or hall, but frcm the gate of entra1Ke ma<le 
a passage of no great breadlh, on one si<le of which was 
the slab le, and on the other the porter's rooms; and thetie 
were terminated by tbe inner gate. Passing on, was the 
peristylium, Jia.,·ing porlicos on three sides. On the 
soulh 5ide were lwo antre, which support and form a pas .. 
sage, within which, to lhe right and left, were the great 
reci, in which the mistress of the family and the \fork 
women re3idell. To the right and left uere cubiculi or 
chamber~, of which one was called thalamus, the olher 
ampbithalamus; and undf'r the porticos~ the peristyle, 
•·ere fhe common dining rooms, cbamber1P9r family rooms. 
Thi• part or 1he edi6ce was called gnyreconitis. 

Through lhe passage, with the an1re, was a larger house, 
wilh a more spacious peristyle, in which were four porti· 
cos of equal height: or sometimes the one which looked 
toward lhe soulb bad hi~1er columns, and this peristyle 
which had one portico higher than the rf!st was called 
Rhodian. These houses bad elegant Hslibulea, magnifi· 
cent gates, and the porticos of the perislyle were orna
mented with islucco plaster, and lacnnaria! comparlmenls. 
In lhe portico which looks fo the north, were the Cyzican 
triclinium, and lhe pinaccetheca; lo lhe east the librilr~es; 
to the west ihe exbedrre.; and in lhose looking to !he 
soulh, were the square reci for Ui11ine:, and a spa-cious pl.H'e 
for lhe use of the e;ames. This peti~tyli11m aml part ef 
the house were called andronilides, becau"e here the men 
only were iudted, wilhout being accon;panied by the 
women. 

On the right and left small houses were erected for the 
reception and enterlaiument of strangers on their arri· 
Tai. 

The usual mode of cJi,.tribulion of !he houses of magis· 
1rates amonc: the Romans wa~; from the \'estibulum, 
which we call porlico, you entered the atrium or hall, at 
the extremily of which was the to.blinum,or repo-,it-01y for 
book~ or record~. From the sides of lhe a\rium, you 
passed by alre or ai-.Je.:;., lo lhe caqeJium, which was an 
open court, surrounded by a porlico or piazza, at lhe ex
t.remi!y of which wa~ I he ba:iiilica or place to administer 
jubtice in. The triclinia or dining rooms, wi.:.h their pro· 
cCPton, or r-0om for al leudants, the cubicula or chambers, 
\dth lhe bath"!, were cli"poi;ied on liie sides of the Calre
dium; alao on lhe !(idc of 1he basilica were the pinacre· 
thera, or roomc; for pir.l 11rt's and library. Pall!'ing all these 
apar!ments, you. euterecl the peristylium, which was as 
sp:ic1ous as poss1bl~ surrounded with a portico or piazza; 
th" 1ras always of an• oblong form. At the exlremity of 
the peri5t}"lium were the reci or halls, of which VilrU\ ius 
menlion• the Corinthian, the lelrastyle, the Egyplian, 
aad the Greek or Cyzican 

The Corinthian a.cl ba•l colomn• placed eilher OD !lit 
podiucu, <ladn,. or on 1he floor, and aho,·e ha\e an arc~ 
tra\e and cornice; the B;i::yp1ian had lhe. columns dettda 
ed from 1he wall, in 1he 111an11cr of a perialyle: the 'Pllt 
between lhe columns and the wall lorrncd a walk r~ 
'rtiis range of columns 1rnpportet.I an eulablature, on wbQ 
was placeJ ~mother ran~e of column~~ one fourth flllt 
smaller than the former, between which 1"Cre the •ih 
dows. 

The Greek or Cyzican reci were situated toward .... 
north, and general!) had a view of lh~ garden, witil faW. 
ing doors to the middle, and lo lhe ngbt and left, Tk 
tetrastyle reci, from lhe name, appear lo ha\·e had .r, 
four columns, an<l were consequenrly of a less enriched 
form. 

Roman ,·illas consisted of three parts: urbana, whelt 
1he master and his family tlwelt; ruslica, for the u1e1 If 
husbandry; and frucruaria, or receptacle for the fruits a( 
the earlh. Hal'ing only the lapis speciitaris, a specicuf 
talc, and an expensi\e substilute for glass, the Ro111111 
were.obliged lo be nry pal'ticular in lbe choice ofai• 
tion and aspec.t for their building~, I hat rooms unfuraiaW 
wilh this kind of expensive windowa might be inhab~.W. 
in bad weather. 

Vilruvius says the winter dining room and bath 1holll. 
face the winler's declining sun, that Ibey may have•• 
benefi! of his rays in the e\·eni11g; but the bedcba.._ 
aml lib1aries should look to the east, for there lbe monie 
light is required, and south and west rooms are morea
posed tu <lamps and worms, whidi humid winds genenl 
and nouri ... h. The spring and aur umn dining room 1ho.W 
look to the easf, for llte windows being turned from t• 
sun, IL('~ places l\ ill be tempe1ale at tile time they 111 

usetl. The summer dining room should look to the worl~ 
thal ii may remain cool and temperate for use. To1ilt 
same aspecl, lhe pinacolheca, picl1u·e rooms, should bl 
di-iposed, to pre!'ene lhe colours from the too &lrOll 
effect of lhe sun's lighl. 

Some adequate idea of the extent, grandeur, and 1c
commodalion, of the' illas of lhe Rowans, may bL' forme&l 
from Pliny's descriplion of hi~ at Laurentioom, whid1 •• 
conl)i<lered us on a small scalt>, but would be called am• 
sion in modern language. He ~mys, " The part whid 
first presents if"Self .is .the alrium, court yard, plain bul al& 
mean; then the porlico, in form of the lelter 0, wbiU 
surrounds a small but pleasanl area: lhb is an excellu& 
retreat iwbad weather, bein; sbcllerecl by e;lazed wiodo ... 
h.ut '!101·e by lhe projeclion of lhe roof. Beyond ihe I"'!' 
two is a pleasanl ca,ceJinm. open court, pasl)ing whicb• 
a ha1~d~o111e ll'iclinium, which adnoces upon lhe shore, It 
th.at 1t 1s gently wa•hed by lhe waves when the 1oulbwe1I 
w~nd bfO\Vl'l. Oa every side there are fol<ling door•, or 
~m<lo1'rS as large, so I hat from the sides and front you e• 
JOY a prospect a~ if were of lhree sea~, and backward 1rt 
seen. I be ca'~?ium, lh~ porlico, and the area; again thl 
porl1t'.O and alrium 1ermmaled bv lvoods and distant mo• 
lain~. On 1_he left of I he triclir~ium, but not 80 forward1 ii 
a large cub1culum, or chamber, and then a smaller oae. 
~· here one window admils the rising, an<l another the ael
tlng sun. From her~ you view I he sea, more distaof1 but 
mor.e securely. This cubic1~lum and triclinium, by their 
project ure, forDJ an ang.le, w h1cb not only .. elains, but &Ill' 
meats, the heat of Urn sun'-s rays. 
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"Here is my hybernacu1urn, winter apartmen!, and the 
gymnasium, place for exercise, for my family, which is 
never incommoded by any winds but such as bring cloudy 
wealber, and destroy the otherwise serene situation oflhe 
place. Adjoining to this angle is a cubiculum, of a caned 
or round form, the windows of which admit the sun, in 
con,equence, during its whole course. lo the walls are 
in~erted l\rary presses, furnished wilh boob, ruore for 

=~~~~~e;~o!~~~;~~:,~~e st1~a~~i~~~·i!~e ad~~~~!.~~·~u:f 
wood work, which collects and distributes the vapours to 
the room in salubrious temp~rament. The remainder of 
this wing is •~loll~tJ to servants and slaves. 

"On the right side of the ,.riclinium is a mo3t..,elegant 
cubiculum, with another large cubiculum, or modera1e 
creualion, common eating or supper room, which J'eceives 
light both from the sun and the sea; after this is a cubicu· 
Jum, with a procreton, sernnts' robm, for height a summer, 
but for shelter a winter apartwenl, being screened from 

:1~;:i~1!;~n~ ~v;~~:~:11s:~:;;~e:~ ~;!~~u~u~!~r°~:1~fii~: 
cella frigidaria of lhe bath, against the walls of which ?re 
two projecti11g baplistel'ia, sufficiently large to swim in; 
joiniug I his is the unctuarium, the hypocaustum, and prop
nigeon of the bath'\, and two ' other cells more elegant than 
sumpluouiS. Skilfully contrirnd ajoins the callida pisci
na, warm balh, where those who swim enjoy a view of the 
sea ; not far disla11t is the sphrreisteaium, tenni::i courl, of 
a circular fol'm, which enjoys the warmest rays of the cJe-
cliniug sun. • 

"Here riRes a tunis, Ta,·iJion or summer house, under 
which are two di~tre, suite or set of apartmen1s, and aJ,;.o 
two abo\·e, besides a ccenalio, from which is a Lteauliful 
prospecl of the sea; the1·e is also another fml'is, contain
ing a cubiculurn, exposed to fbe risiug and selling sun; 
behind lhi~ is an apothec~, and horreum, cahinC1s or slore 
rooms, and under a fl'iclinium, whel'e the noise of lhe sea 
is only fainlly heard in storms. 'l'his looks on lhe gesta
tio, or place of exercise on horseback or in a carriage, and 
the surrounding garden. The prnsped here, not less 
pleasant lhan that of the sea, i~ enjoyed from a crenatio, 
ralber dislant from lbe sea; on the back ii i:::o encompassed 
with hvo direta!, whose windows look to the yestibule of 
the villa, anJ to a kitchen garden. 

"Hence a crypto porlicus, a long enclosed room or 
porlico, extends, for size comparable to a public building, 
wilb windows on both sides, those next the sea the most 
numerous; on the garden side they are single, wilh fewer 
in the upper row. Before tbe crypto porticus is a xystus, 
a spacious place for exercise, or a terJ'ace. 

"At the top of the xy•lus, projecting from the crypto 
porticus, is the direta of the garden. In this is an heliuca
minus, an apartment made warm by the sun; from the 
foh1ing doors is seen the cubiculum, from the windows the 
crypto porticus; on the side next the sea, and opposile the 
wall, a very elegant zolheca, closet or small room, recedes, 
to which a cubiculum is eilher added or separated, by 
means of glazed windows and curtains. Adjoining is a 
cubicnlum for ni~ht and sleep, protected from noise by 
an anJron, an open court or space, which is between the 
wall ofrhe c11hiculum, and that of the garden. 

"Close to tho cubiculum i• a small hypo<;.austum, sto,·e, 
the heat from which, by a small window, may be regulat-

ed at pleasure. Thence a procreton and cubiculum ex
tend inlo lhe sun." These latteJ' apartmen:s were the 
reliring places of the philosophic owner oft he' ilia, where 
he pursued his studies without interrup!ing lhe dhersions 
of his sen anls, or being dis1urbed by 1heru. 'fi1ere are no 
remains of this ,·ilia nor of olhers, the descriptions of which 
ha\e come down to us. 

REFERENCES TO THE PLATES. 

Plate I. Architecture, represents the Tuscan and Doric 
orders, the la Her wilh the triglyphs and gutrre on lhe frize 
and architrave, and an outline expressing tbe names of the 
parts of the orders. 

Plale JI. represents the ancient lonic ol'l1er,_ with paralli volutes" The ~isposilion of lhe volutes of the modern 

lo 4~~s c:;.~nli~j!~o::d~~-the crrtsile order. 

The Composile order. 
The proporlions of these columns are treated of, under 

the proper heads in t be preceding pages. 

OJ the 1·1ecture commonfy called Gothk. 
If is not nee to seek abroad for the origin of the 

pointed a~ch, t da1 ions of which we can di~tinctly trace 
at home m the tw b century, that age of 1mpr0Hment 
and magnificence, and among people great in arts and arms. 
AUout 1hat lime many illustrious Norman prelates, chiefly 
in 0111·own counlry, exhausledtheir talents and their wealth 
in carry ing lhe magnificence of their churches, and other 
buildings, to lhe highesl degree. But above all, our Hen
ry of Winchester probably con II ibuted most to the im~ 
pro\ emenls which gradually changed the early Norman 
into the archilecture commonly distinguished by the name 
of Gothic. 

The Normans admired height no less than length in the 
construction of their churches, and were accustomed to 
pile arches and pillars on eath other. By way of orna
ment a11d \"ariety they often imitated these arches and pil
lars on their walls, and they sometimes caused these plaio 
round arches to intersect each other, as on the upper part 
of the south transept of Winchester cathedral, which ia 
probably the most ancient instance of this intersecting or· 
nament to be met with in this kingJom. They were prob
ably not then aware of the happy effect of this intersec
tion in forming the pointed or lancet arch, until de Blois, 
ha'"ing resolved to ornament the whole sanctuary of this 
cathedral with these intersecting semicircles, after richly 
embellishing them with mouldings and pellet ornaments, 
conceived the idea of opening them as windows, to the 
number of four above the altar, and of eighl on each side 
of the choir, which at once produced a series of highly 
pointecl arches. Pleased with this first essay at the east 
end, we may suppose be tried the effect of lhat form in 
various other windows- and arches, which we find amongst 
many that are circular in various parts of the church or 
tower. Howenr that may be, aml wherever the pointed 
arch was first produced, its gradual ascent naturally led to 
a long and narrow form of window and arch, inslead of the 
broad circular ones which had hitherto obtained. It was 
necesMry that the pillars belonging to them should be pro
porlionally tall and slender. Hence the adoption of Pur
beck marble for this purpose, and the multiplication of 
these slender columns, which was found necessary for sup-
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porlint; tlie inC'.umUent \rei.~ht, produced the clnsler colu~rn . 
'l'he \riadcnir~ being made very narrow at the firi!il a~opl1on 
or the poinletl a1d1, ii became JlCCessa1·y l'IOIHel1mes 10 
place l\ro of_ rhcm cli.>~e to each olher. 'This tlisposilio.11 
t1f rhe 1wo li:!hl14 occa"ion111;,!'. a clead space belween 1he1r 
JieJd .. , a trt:foil, or qualrt:foil, one o_f the simplc~t and 
nh>'"t ancient kinds of ornament~, wa:; 1ntroduce<l between 
them, as in the we~t door of the pre~ent cb11rcl.1 o_f SI. 
Cro!'s, near \\'inche-;ler. The hrtppy.effect of ~bis simple 
ornament can.;eJ tJ1e upper part of 11 to be 1nlro<luce.d 
inlo the headi of the arches themseh·es, so that thel'e 1s 
hardly a small arch, or resemblance of an an:h of any kind, 
from !he days of Edward the Second, dowi: to those of 
Henry the Eighth, which is not o~n.amenled in th1~ man· 

r:i~: a~~h~ei~;f~li!d~yu~~; cr1~ct1~:1:Tdb=~~~~ ;J~~r 
ed fans and Calharine "~Is. In like manner, large ea~t 
and west windows beginning to obtain, ahout tbe reign of 
Echurd the First, ii was necessary they should h~' e 
numerous Jidsion'.=l, or mullions, which, as well as the nbs 
and transoms of the rnnltin~, began lo ramify into a great 
variety of tracery, according to their ec1.'s tast.c; all 
of them uniformly ornamentetl with efo1l or cinque· 
foil head. That moisl magnificent o a grove of tall 
tree~, was 'ery naturally aud beaufi imitated in t_he 
aisle~ of the ca1hedrals of this light architecture: the ribs 
of the mull in~, springing from the tops of the 1all pillars, 
and meeting in the pointed arch in the roof, produced a 
happy effect; Rn<l pursuin~ I his idea, the lighlness of all 
the parts ant.I the rich \ariely of tracery, contrihutetl to 
make th~ resemblance more perfecl. 'l'he painted win· 
dows, the gloom and perspecth e of these edifices, concur 
in alfecting the imagin~tion with plea!rnre and delight, in 
filling it with awe and devolion. '],be aspiring form or 
the pointed arches, the lofty pedimenl•, arid the tapering 
pinnacles, which adorn our cathedrals, <'Onlribule to pro· 
duce an effect of height beyond I heir real e)e,alinn. Jn 
like manner the 1>erspeclhe of uniform columns, ribs, and 
arches, repealed at equal distances, as lbPy are "'een in 
the aisles of lbe~e fal.Jrics, produces an artificial infinile i11 
the mind of the special or, when the &am~ extent of plain 
surface would perhaps hardly affect ii, 

For a sjmilar rea~on, the effect 01~ ancient cathedrals is 
greatly helped by the \ariet.v of their 4.:ons1it11ent parts 
and ornamenh, t bough all finished in on" uniform s1.) le: 
for the eye is quickly saliatetl by ;.ny object .. bowe,er 
great and magnificeul, which it can take in at onre, as the 
mind is with what it can complelely comprehend; but 
when the former, ha' ing wandered lb1ot1!!;h lhe intl'icate 
and interminable lenj!;th of a pointed vault in an ancient 
cathedral, disco\·erd I wo parallel lines of equal length and 
richness; thence procecdin~ disro\ers 1he tran&epl!-i, lhc 
side chapel"', tbe choir, the sanctuary, and !he Lady chap· 
el, all equally i11tere;oting for their design and execulion : 
the eye is certainly much more entertained, 1he mind 
more dilated and gralified, than it could posoibly be by 
any single ,·iew. 

Durham cathedral, supported by massive columns and 
circular arche!oO, is the c:randest specimen of the Saxon or 
early Norman manner, before the inHnfion of tbe poinled 
arch inti-vdured that exqui8ite lightness to be seen in the 
we•I end of the calhedral church of 'Vestminsler. The 
sumptuous nulling of the chapel of Henry the Seventh 

at I he ea~f end of the Jatler cat11rdraJ, enrirbed wit• 
lers of pendent ornan1enl!o0, like 1 he '.13lurnl roor o~. 
tiful e.rolto, excect1s any olher "'Pef'l111en o~ the lund. 

'l'lie pointed arch, which m:i.'y l;e Jescri~ed from 
centrefl f;,1ktn at two angles of an etpulalual I 
gle, wa~ well ad<ipte<l for the rah•in~ t~p of s~ifeF 

!~r~i111 ~;i~~1~; ear~::1z~e17;h~~I; kf:;: ~';i:.'1~~~ 1:1!~11~!~: 
l.ndeed, in many instance~, r~ones larJ;e~ 1h•.•, 
could carry were u!Sed t , a~e same ele\'BllOlf. 
atlained '"i1h much ltss labour anti expenlJe than it 
have been in the Grecian ~·itoman m.:nncr\. 

OJ don1's or cupolas. 

The Jowers which the early archilecls of 0 
churches weH in !he habit of nising Oler 1be iote 
of lhc cross aisles Of c.thedrals, no doubt, augge 
sublime idea of raising a rnult dr dome in the 11me 

~:~1:h;;,~~;~,'e a~l:-~~i~o?~:e~~:,.~~.~~~:natyle 
b«ltliflg. T[1is is an eflbrl of architectural skill w 
hn' e 110 reason to beliHe the ancients e,·er alfempt 
all the domes raised by them were direclly su1tl 
numerous arches and pillars, or placed on circul 

~~,~~1~1~:~i=~~n~ 8t~:~~~s~~ i:~~~n0e;; :~:::.of 
ebrated. 

OJ modern or prac.l archileclure. 

In consideri11g arcbiteclure or building in its moil 
tical and useful point of view, the situation of the 
presents itself first to our alle111ion. A neig 
where ca tile thl'i' e, and where lhe inhabilants 1~ 
and rhee1fol, should be chosen. For the precille 
that which is modera!ely elC\aled, if it be contig 
some rh er, will be best adapted for health, pleasurt 
comeuient·e. It is injudicious lo build a countr1 
too near a fen or stauding w<1ler, or close to a great 
because unwholesome fogs and mi"ts ri~e from large 
early in a mornin~, before daJli~ht. It is.most.im 
to choose a good air and soil ; and always mieful to 
toward the south. The con\·enienciP!!! of water, fue 
Wil)'h lo arri' e at I he man~ion, of ea~y acces!', are in 
sable. A prospecl not loo ex.fen:-.h r, of land and
diversilictf, n ill most agreP.ablJ enle1 !ilill the sight. 
entrance, with an ea:;y :l'.=l<'enl, c:h e~ grace to a bail 
and lhe hall should 110! he loo lar~f', that lhe effect 
capacify of the pr~ncipal apartments may not be i 
by it. 

Having fixed on a isituation with the assistal 
some one \\·ho is acquain.tc'I wilh the lhcory and pra 
of huildinz, let a plan he madr, wilh the ne(·essary 
tiuns. For small buildings 1his may be a sufficient 
but it is ad~ h1able for larg;e builrlings lo ha,·e a pe 
model of the mtended "tn1ct1m~, with all its minule 
and that this motltl be plain, wilhout colour11, or 
beaut if yin~, that 1he pleasure of !he eye may not p • 
the judgment. 

In tbe choice of 011~ materials we must employ, Wt1 
necessarily influencctl by the circumstances of the 
lion. 'Vher• .•tone is pleuly, it will be preferred io 
construction of a stately edifice ; for though bricb 
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their beauty longest, Ibey do not easily admit of proper 
architectural ornaments. 

The circular form of building i• slrongesl, but does not 
admit of a com·enient dislributio-a of light ; and is besides 
more expensive and less ·commodious. Though there 
cxi1ts at Caparole a celebrated building by Vignola, in the 
form of a pentagon, the same objectious apply to it, and 
the archite~ bad great difficulties to conteDd with. 

A rectangular, but not exactly square figure, is useful 

~~e~d8t1l!'m~~!e~h~nw~:: t~~1~t:r~;:;ti~:\s e:::.d the 
Mi":ed figures, inclu&ling. upiformity and variety, are 

most applic--le.;f .. the plan"• of large edifices: a centre 
and principal part with wings, is a~rm that combi~ con-
nnience with elegance. ; ~ · ~' 

'Vhen hou1:1es are plannecl too hg, mucb.A1o•s co-n~ 
sumed in passages; and it is difficult to lighlthem. Sir 
William Chambers, in the plan of Somerset house, .bas 
succeeded v-ery well in lighting and disposing of the pas
sages that were necessary for the tasy communication of 
!IO many ofifoes; but his methods will seldom be applica~e, 
ei<c-ept lo public buildings of the ~ame nalur;. • 

Palladio says, the ground for the foundation should be 
penetrated to a sixth part of tb-e \~hole height of the 
building, in order to ascertain ltS firmness; ·which done, 

::.~c~r~~e~r::~lf~f o~f~~~c~~eb~i~~ ;'if ~~~~~id~na~ :,~ar~~ 
1Z011tal line and level surface . .,If the building has internal 
walls, their foundalioos must! l>e lev.el wilh the principal 

:S~~~tai~~~ b;a:~:e u::~rP~~i1~yd~~~~: ~~i;e:.ill be best 
If the ground is sandy, or marshy, or has been lafely 

dug up, it will be necessary to take many precautions. 
The loose earth either must be dug away, till you ·come 
to sound ground; or if that is not to be had, put pieces of 
good oak across the breadth of the trench in which the 
wall is to ataml, at about two feet apart, which being 
firmly bedded and rammed down, lay long planks on them, 
about four inches wider than the basis or first course of 
the wall is to be, and spike them down to the pieces of 
oak. 

If the earth is very bad, it will be necessary lo drive 
piles of such a length as will reach the good ground; ·but 
if it j.:; faulty only here and there, arches may be turned 
o,·er lhe loose places. 

Sound ground, fit to carry a building, is of divers kinds; 
in some places very hard, in others very stiff: sometimes 
ii i~ to be found blackish, and the whit-er kinds are account~ 
rd the weakest. Some foundations are like chalk, others 
sandy: but of all these, that is the best which requires 
most labour in culling or digging, and which~when wet, 
does not quite lose all consistency. 

fo masonry, the stones must be so cu-t, as to lie in the 
same direction as they did in the quarry, ia order that 
their strength and solidity may be fully employed; for if 
1beir position be changed, and they are placed vertically, 
1bey are apt to split; and the smallest cre1•ice in th-e 
foundalion will produce a great cleft in the superstructure 
of a building. 

I I is rnry useful always lo lay a platform of good boards 
in the trench dug for the foundation; and qui le necessary 
that _the first course of stone or brick shoul\lhe laid close
ly w11 hont morlar, for mortar corrodes the timber. 
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'l'he walls shonl<l •be <>f hound masonry or brick work, 
standing perpendicularly, with the heaviest materials low
est ·; and they must be judiciously diminished in thickness 
as they rise. Certain courses of more slrenglh than the 
rest must be laid I<> help lo sustain the fabric, &hould a 
faulty part give way ; this is done by bond timbers iu 
bdck walls. Particular attention is necessary to make 
the angles firm, which is sometimes done in Orick edifices 
11·ith great neatness and effect, by building the corners of 
squared stones. 

Walls, if not connected with others at right angles, or 
nearly so, , as the partilion or separating walls of a house 
stand in r.espect to the front, should Jrnve an angle set out 
of aLout two feet, at every twenty feet dislance, which 
h.,b~:~·u:~~~ stand .firmer t·han if twice the mate1·ials 

Jn. building walls, the liricks4!~11l be laid, in summer 
as wet, in winter as dry, as possible; that in warm 
weather the mortar may not harden too fast, and in winter, 
care must be taken lo protect them from rain, snow, and 
frost. They .sho~ld be laid point and joint in the wall, as 
little as may be.at the whole may be well bonded to-

gether. ' I 
It is not adv to raise any wall above eight feet 

high before the o joining be wrought up to it; but the 
front and .party wa ls should he carried up as nearly "' 
possible together-

When all the materials are ready, a good workman wilh 
his labourer will in one day lay 1000 or 1200 bricks. ·walls 
are less solid "W>hen the joints of mortar are too large. 

Of 1-he apertures in fhe walls, doors should be menttoa · 
ed · first. External doors shoult.1 be as Uw in number a~ 
possible, and seldom less than four feet and a half in 
brea<llh, .in middling sfaed buildings, for the principal en ~ 
trance. ·Double doors, having a sufficient space between 
them to allow lbem to open, are essentially useful in pre· 
serving the temperature of a house, and prc\•enting lhe 
admission of cold winds. 

'rbe mo<lern mode of uniting when necessary two or 
more principal rooms of a good house in Jo one, on the oc~ 
casion of eulertainments, by throwing back the foJding 
doors "''·bich separate t-hem, is a very great improvement. 
For by this means a small house may ha,·e some part of 
the convenience and maguif.icence of the largest ones, wilh 
less .expense of space and materials. 

The hall or entrance, the dimensions of which are de
termined by the scale of the building, should always l>e 
furnished with a .fireplace; and if it is conaecled with the 
staircase, the ·wvmt.h produced there \rill tend nry 
strongly and effectua11y to regulate !be tempe rature of the 
whole house. I 

Of lhe stairs in surupluous buildings, !he steps should 
not be less than four, nor more t ban ~ix inches high; no t 
more than eighteen nor Jess than twelve iuclles broad ; 
not less tban six feet, nor more than fifteen feet long. In 
ordinary houses they may be somewhat higher :ind nar
rower, and they mus t be much shorter in generat Bu t 
eight, or e,•en sel·en inches, is loo high for an easy asce nl; 
and they ought never to be less than nine or ten iuch e& 
broad, nor shorter than three feet. The s teps should be 
laid somewhat slaping, or a little highel' b-ebind, which i• 
foun<l t? diminish in so111e d egree the apparent labour of 
ascending. 
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The con•traclion and placing of the stairs is one of the 
most difficult works in building. Sufficient ease of ascent 
being obfained, the admission of an ample porfion of light 
j 8 a next cousideralion. This is obtained most advantage
ou3Jy io houses of a moderate size by windows at each 
turnint!, which ghe an uniform light, and a more airy and 
spacious appearance to lhe whole. Well slairs, ligbled by 
a sky light in lhe roof, are only magnificent anrl co1ne~ie~t 
ju lar~e mansions, and for the ascenl to the first or princi
pal Ooor, where lhe light is not broken by a repetition of 
the flight of sleps to the next story. 

The small uniform modern ramp or hand rail is a ver·y 
great improvement and. addition .to _stairs, as well as_t~e 
light iron work by which the rail 1s supporled; lhts m 
~:~~ cases may be advantageously constructed of ~ 

Ingenious architectt1Ja,~ displayed their invention and 
their skill in the construction of stairs more curious 1han 
useful. DouUle and quadruple winding stairs ha' e been 
buill, risine; in parallel spii·als; so lhal two or four persons 
or companies may go up and down wi1bin the same stair
case, and see one another without mcer •• 

It is an old fault in the di~tribntio.dging rooms, to 
dispose them so that, ~hen the d are all open, one 
may see throue;h the whole house. modern ruocle of 
placing a bed chamber and dressing room together, wilh a 
door of communication between theni, each room ha' ing 
besides only a door into the staircase or passage, is much 
more con,·enient ancl ralional. The drawin~ room~ how
ever should be dii~posed so uniformly, as to be con\'erled 
into one room, on lhe openini; of folding doors between 
them. Thi~ ~onlrirnnce, so useful in small huildings, is 
admissible in the largest. If two or more rooms thus laid 
into one, have in the middle of the wall al each end door 
cases 611ed wi1h looking-glasses, placed in a true posi1ion 
opposite each other: 1he appearance of the apartment 
will be arlificially mulliplied, and !be effect when illumi· 
nated \'e1·y splendid. 

This arrangement is not necess3ry for the dining rooms, 
W'here we ha' e chiefly to attend lo the con' enience of 
ea~y access for Bef\ants who "ait at table: and lhe fire
place may be so disposed, as to warm the room as uni
formly as pos.ible, 

In the building of rbambers reeard oughl fo be bad 
as well lo I be place of I he bed, which i!< generally six or 
!!e,·en feet squue, and 1 he passage, as to lbe si1 ua1ion oft he 
chimney; which for Ibis consideralion, ought nol to be 
placed just in the middle, but di8lanl from it about two 
feet, or two and a half, lo 1he end that it may lea' e room 
for lhe bed; and the inequality is hardly disrernible in 
buildinzs of four and h'1enly feet within lhe \\ ork; in such 
houses it may be placed jusl in the middle. 

All precautions should be taken to pre' ent as much as 

i;;s/~:: e~1~: ~~~~~s~i:;:~:;~s s~;611 ,'~e '~;a~=db;~,~~11e8~ 
the joints of the floor abtn·e the bed room, if there should 
be any room111 there, wilh sawdnsl; which must be sustain
'-d by •hort ~i~ces of board nailed between the joists, just 
abO\e the ce1lme: of the lower apartment. 

In arraneing &en ants' room!=, we ha,-e only fo consult 

:~em~k!li~~e;h:~~b~~:e;~tlh~~~n6~~;i~;e~~; and, if possible, 

In country mansions, we are generally not confined in 

placing 1he kitchen, and ha••e only to contri•'O .it as._ 
the dining apartment as other circum~tances will •daak; 
and lo arrange it so 1haf the effiu>ia produced b! !he~ 
ing may not be inclined to penetrate to the d1n1n~ r-. 
by the covered passage, which should ahl'8J8 form ... 
communication beh\een these hvo apar1 men ts. 

But in town houses, the kitchen must always be be"'6 
the parlour floor! ~nd being nearer t.he dining room dit 
we would place 1t 111 a countrx man~1011, and on a io.. 
level; !he lighter, warmed -charged with the ... 
~!.the nrious operalions of co~e:y, is wore apt to..., 

A separale funnel, like the kilchen ~run~ carriedip 
in thejlack wilh the resl, and nexl to ilia! of the kit*i, 
will alinost always aff~ an effeclual remedy again1t tlii 
incou> .. ien._,. This fftnnel, to be used only for thi1,.. 
pose, niust have ils th: oat or opening leHI wilh tbeceif,. 
iug of the kitchen; and, of course, highe1 lhau themutll 
of the tire place used for the cooking. 'I'he ligbler.; 
charged 1'1lh the• apo!u·s of the couking will I hen p .. of 
int! liJe a101ospbere by 1his opt nine, instead of collectiic 
uuder the ceiJ,rng in lhe \.itchen, aral forming a slratqtl 
air, as low a& 1he top of the kitchen door, and then,,.... 
otf, and ascending lbrough the house by the 1tair1• 
passages. The opening of this funnel or· pipe m17• 
closed Uy a hing~U d .. when no operation is going Olit 
the !<ilchen, which can create a di~agreeable smell. 

The modern impr0\eme11I of I raps, made of c11l iNI 
and other m<.iterials, or pipes benl do\\ n, RO as fo fon1• 

~~~~;~~c~,, ~~'b 1 ~~w~fs~ pc0o;;;:~n~11111d i:h~~~e~ j:;:,; 
tually preHnts lhe ascenl of air charged 'nth tbetoq., 
effiu,ia of drains, aud courses for· waste water. Tiit 
neater i1He11lion l'enJers suped]uous the a<hice of• 
Jtaliao builders, "'ho p1·escril.Je upright 'enls or lhnlllt 
rising lh1ough the house like chimnies for carrying• 
these srne!Js. Upou tl1i::t principle is the in,eotioatl 
water closels, which are now b1ougbt to such perfUU.. 
that they may be placed without incomenience ia., 
necessary part of a house, and are subject to no accidelll 
~xcept the b.ur,1ing of lhe water pipes and basin be!Glt 
~ng to lhem m frosly weal her. Bui this danger m1y ... 
in ;;:ome degree, remo,·ed, pro' ided the whole buildilgi 
planned wilh due attention lo the economical distribolilll 
of heat, and the pipes are so disposed as to receite dte 
benefit of the warm lb; which may ea~ily be done. 

The offices connecled lfilh the kilchen •hould geotnft1 
be placed toward the norl h ; in town houses we rauel 
always do this, but are f!.O'erned by the circumatancesrl 
lhe silualion. The larder slrnuld howe,-er be carefaDJ 
placed ou~ of I be influence of the heat of the kildill 
sto"es. 
. In the plan an~ construction of fireplaces, more 1H• 

t1011 should he paid lo I heir best form for reffecling 111t 
the.apartmenls the heat generated in fhern, and carrJlll 
off' 111/0 lhe almosphere the smoke whicJ1 ari:Je!\ from '9 
combus~ion of tne fuel, than to any proportions prescra.l 
by arch1lects who had nothing in 'iew but the symmclrf 
of the apartment according to !heir idea•. Indeed I 

neater form may be oblained in following strictl.r t• 
~ules founded on the rational theory, and accurate es~ 
101ents of _lhe., co.unt Rumford; and the invention Of I 
good arclutect will hardly stumble, at making that le• 
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compact dimen•ion agree with the other members of the 
lb014f magni6ceof apartment. 

The due inclination of the inner sides of the jambs of 
1he chimney, forn1ing a very obtuse angle with the back, 
i11 moitt i111portant, 315 well as the colour and material of 
which those jambs are composed, for the purpose of ob
taining as much renecteJ heat as possible from the com
bni,lioo of a certain c1uantity of fuel. 'rJ1e breadth of 
chimney fireplaces is not important, but they should not 
be narrow, that !he si<les may sland \Vilh lheir greatest 
power of reOeclioa loward tbe room. But the height 
should seldom exceed hvo feet six inches lo !he under 
part of the man1te; the whole dep1h of the chimney 
sboul<l not be more l ban twe(\'e or fourteen inches; and I be 
throat, or opening where lhe funnel begins, not more lhan 
four inches wide, with a part of the back movt!able to al
Ion• of sweeping. The ~ize of I he flue or funnel should 
not be less 1han tweh·e inc he~ io rliameter; and circular is 
the best form, but most expens.i1e in building. The flues 
should never contract or taper as they rise, bul ra1her in
crease in inlernal capacily; and they should always be 
made with a ,iew fo the use of the new machinery for 
sweeping, appro\'ed of by the Society of Arts, and con
firmed by experience. 81one and brick are the hest pos
sible materials for the sides and the back of a chimney 
fireplace. Architecls however do not always lhink ii a 
parl of their bm1iness, or theil' duty, to enler into the ar
rangemenl of these details, relati\'e to the internal comfort 
of a buildin~. [f it were not so necessary to harmonize 
the whole together, tht'y present field enough for a sepa
rale profession; but the possibility of completing these es
scnlial, fhough minute pads, upon the priuciples of lrue 
philosophy and experience, with a \.iew to economy and 
comfort, will in great measure depend on the general pla1:J; 
of the buildiug. 

Be~.ittes the precaulion of double external doors, fo 
prcsen e the infernal lemperalure of a house, double win~ 
dtn••s, wifh a cerlain space between, sboul<l Lie used lo 
winle1 apartment"; for it is no less useful tv con6ne the 
heal generaled by !he fuel consumed in a house, lhan ii is 
to place it so that it shall gh·e out in the aparlwenls ils 
full portion of wrirmlh. 

11 is hardly necessary to say thal windows should he 
made perpetHlicularly one abo,·e another, and no! loo near 
the otn!:!;lcs of a huildin!!;. No potrlic:ular proportions can 
be assi~necl for lf1em; bnl lhei1· jambs should be bevelled 
off on lhe inside, so lhal the full benefit of the real size of 
the window may he receh-ed, in light spread o,-et· the 
aparfmPnf. A window so expanded will admit to diffuse 
in the room a~ much light as if ils whole infernal size h<1d 
been equal lo ifs increased inner breadlh, gained by cut
tinf!: olf the right angular corner of the wall. 

Till lately a1·chitt>cts have neglected to avail themseh•es, 
by 1hi• mean•, of lhe full benefit of the openings of their 
window~, and to a.clmit as much light as poto.siblc, with as 
lillle dimiirnlion of strength to the wall. The immense 
thickne« of 1he ll'alls of old Golhic edifices ~cnerally 
ohlip;ed lhP. ancienl architects to do it; but in lhe more 
mo1lern brirk huildings, which succeeded, it was omitted. 

Lofl_y windows, descending nearly 1o the floor, are most 
gracrful, noble, and airy; and balconies, railed with cast 
iron for buildinJ?:~ not of the most superb class, are a very 
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great ornament and conl'enience. 'Balusters or sf one moty 
agree more than iron r.tilings for these projections, where 
the ornaments of the front are bold and solid. 

Sicy lights, in our cfonale, so subjecl to damps, drh' ing 
rains, and to snow, are producli\ e of many incou,·enien
cies, and should ne,·er be admilted but for stairs, halls, 
passages, or large public rooms. Unless they are doubled 
by a borizonlal frame of glass beneath them, to produce 
a cavity of confined air, they waste lhe ht::at generated in 
a house \ery much; as without H1is precaution lhe warm
ed air of !he h.Juse escaping direclly upward to the glass, 
easily mixea its acquired beat with th,,. cold external air of 
1he atmosphel'e. To which operation a single pane of 
glass, however lhick, though glass is a bad conductor of 
heat, affords but little retardation. 

When sky lights are necessary, the apertures through 
the roof Bhould spread as much as possible in descending, 
that the rays of light may not be confined from •preading 
as they would be were lhe sides vertical. 

For the form and proportion of rooms, we may observe 
that an oblong plan is most agreeable to the eye, and gen· 
erally mo1·e convenient than a square, or any other form. 
The length of a 1rell proporlioneJ room should be equal 
to the breadth ~d a half of the san1e, and never more; 
and for the heigbl, take three fourth.of the breadth, An 
error in favour of height is preferable lo making a room 
loo low. 

The heigh! of rooms on the second story may be one 
twelflh part less I ban that of the chambers below; and if 
there is a lhird slory, divide the height of the second in
to twell'e equal parts, of which take nine for the height of 
the~e rooms. 

rrhe length of galleries may be five limes their breaJth; 
and a gall -ry should rarely exceed eight times its 1Vidlh in 
len~th. 

When the walls of a building have been l'aised to lhe 
de$ired hei:;hf, the vauHs made, lhe joisls laid, and the 
stairs brought up, then lhe roof is to be raised; which em
bracing every part of lhe building, with its weight equally 
pressing upon the walls, acts as a band to all the work. 
lls weigh I, within cerlain limits, is of ser"ice to the build
in~; but loo much charge will make a house top heavy, 
which is a great faull. 

The pitch of a roofis regulated accorJing to the climafe 
we build in, and the materials employed to defend the lim
bers from the weal her. Roofs co,·ered with lead may be 
nearly Oat : but this melhod is not moch in use, and is 
\ery expensi\'·e. For tiles a roof must be higher than lhe 
pediment pitch, which is one fourth of the wl10le building. 
This pilch is rarely high enough for slates. Copper cov· 
erings have lately come much into use in lhis country, 
and may be laid on roofs of a low pilch. 

Whoever plans a building fo be erec!ed within tbe limits 
of I he building act., must necessarily consult it before he 
can arranE:;e his desie:n. 

AacJ-11TECTURE, iiquatic. See BRIDGE. 
ARcH•TECTOllE, 1nilitury. See FoNTIFtCATION. 

ARCHlTE<JTORE, naval. See 8R1r nu11, 01so. 

AacmTE"CTURE, c01wlerfeit: that which 'ConRisfs of 
projeclures, painted in black or while, or in colours, afler 
the manner of marble, whicb is also called 5cene work in 
the painting <if columns, &c. for the decoration of theatre•. 
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AacetTECTURE, in perspecti\'e, a sort of building, the 
members of which are of different modules, and diminish 
proportionably to their distance, io order to make the 
work appi:o ar l on~er to the view 1han it really is. 

ARGHITRA VE, in architecture, that part oC a co> 
umo, or order of columns, which lies inunediately upon the 
capilal, being the lowest member of the entablature, and 
so called from its representing the principal beam in tim .. 
bcr buildings. Over a chimney, this member is called the 
mantlepiece ; and over doors or windows, the hypertby
roo. 

ARCHIVE, or archives, an apartment in which are de
posited the records, charler8, and other papers, of a state 
or community. The archives of the court of chancery 
are in the roll• office. 

ARCHMARSHAL, the grand marshal of the empire, 
a dignity belonging to the elector of Saxony. 

ARCHON, in Grecian antiquity, the chief magistrate 
or Athens, arter the abolishing of monarchy; and also the 
appellation given to several officers, both civil and relig
ious, under the Greek empire. Thus we read of the 
archoo of the Go•pel, the arcbon of the walls, &c. 

ARCHONTICI, in church history, a branch of Valen
iinians, who maintained that the world wu not created by 
God, but by angels called arcbontes. 

ARCH TREASURER, the great treasurer of the Ger· 
man empire, a dignity belonging to the duke of Brunswic, 
king of Great Britain, but also claimed by the elector pal
atine. 

ARCTIC, in astronomy, an epithet given to the north 
pole; and likewise to a circle or the sphere, parallel to 
the equator, and 23 degrees 28 minutes distant· from the 
north pole. 

ARCTIUM, burdock, a genus of the polygamia order, 
and syngenesia class of plants; and in the natural method 
1'3nking under the 49th order, compositre capitatre : the 
calyx is ~lobular, with scales having books 1·eftected at the 
tops. '!'here are three species, viz. • 

1. Arctium Jappa; 2. Arctium personata; and, 3. Arcti
um tomentosum. They are all troublesome weeds. The ten
derstemsof the lappa, or common burdock, however, depriv
ed or the bark, may be boiled and eaten like asparagus. 
·when raw, they are good with oil and vinegar. Boys catch 
bats by throwing the prickly heads or this species into the 
air. The seeds, wbich ha,·e a bitterish aubacrid taste, are 
recommended as very efficacious diuretics, gh•en either 
in the form of emulsion,. or in powder, to the quantity of a 
Jrachw. The roots, which taste sweetish, with a slight au
eterify and bilterisboess, are esteemed apetient, diuretic, 
and sudorific ; and sai<l to act without irritation, so as to 
be safely ventured upon in acute disorders. 

ARCTOlllYS, marmot, a genus of quadrupeds. The 
generic character is; front teeth two in each jaw,. strong, 
sharp, and cuneated ; grinders in the upper jaw five on 
each side, in the lower ja'v four; clavicles, or collar bones, 
in the sk~leton. The genus arctomys or marmot differs 
from. that of mus in so few particulars, as to make it some
what doubtful wbelher it ought to be kept ;eparate or not. 
Tbe!'e animals are of a thick form, with large, roundish, 
and somewhat flattened beads, small mouths, the fis
sure having a somewhat perpendicular appearance: ears 
Ter.r short, anti sometimes none; a short villous tail; te· 
tradactyle fore feet, with a very small thumb, and peuta-
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dactyle bind feet: the skeleton is furnisheJ_witb c_lavic~ 
or collar bones. and the crecum or append1cular mtesta11 
is ,·ery large. 'They are diurnal animals; a~J feed GI 
rools, grain, &c. which they often collect rnto heaps. 
They reside in subterraoeous holes o~ burrows, and ,.., 
during the winter. There are 7 species,. as foll'lws .. 

). Marmot alpine is a native of the Alps and Pyrc
mounlains,. and is most frequent in t.hose of Savoy ... 
Switzerland, iobabitiog the bigher reg1oos, and feeding• 
various roots, plants, insects, &c. It climbs r.eadily, .. 
can ascend the rocky eminences and fisoures mth great .. 
cility. Its general size is somewhat large• th~n lhatGf a 
rabbit, measuring about 16 inches to the tail, wb!Qia 
about six inches long. The colour of the marmot, oa at 
upper parts, is a brownish or rather tawny ash colour1 'ii 
leg• and under parts being of a bright tawny or ferrtp. 
nous tinge; the bead is rather large, and Hattisb; the 1111 
short, and hid in the fur, and the tail thick and bushy. k 
is an animal which delights in theregionsoffro1t1nd1-, 
and is found only ou the tops of high mountains. In .... 
situations se,·eral individuals unite in forming a placeoh1o 
treat, which is contrived with great art, and consi1t1 ofa 
oval cavity or general receptacle, large enough to coatail 
se,·eral ()( the animals, and hal•ing a large canal or puuge, 
which divaricales in such a manner as to present two Olf. 
lets to the surface or the ground. These rece11es .,. 
prepared on the declivities of elevated spots, and the Clf• 

em or receptacle is well lined with mo'8 and hay, wba 
they prepare during summer, as if conscious of the nee-. 
sity or pro,·iding for their long hybcrnal sleep. In &al 
weather they are seen sporting about the neighbourboo~hl 
their burrows; and delight in basking in the aunahiae,ri. 
quently assuming an upright posture, sitting on their bill 
feet. When assembled in this manner, it is observed, tltlt 
OAe of the exterior number seems lo act as a sentinel, ... 

r~u~b=nj~~~i~f~~~st1~: ~:·~~ic~a;~~ \~:t~':t~~n:?i:t~ 
their cavern. 'rhese animals make no provision for• 
ter; but as soon as the autumnal frosts commence, tlley 
carefully stop up the entrances to their mansion•, ull 
gradually fall into a state of torpidity, in which they -
tinue till the arrival or spring, when they again awake,ud 
recommence their excursions. Before they retire to tlleir 
winter quarters they are obsen•ed to grow excessively 
fat; and, on the contrary, appear greatly emaciated.
first emerging from the1J1. If carefully dug up during tht 
winter, from their holes, they may be com·eyed away ii 
their sleeping state; and when brought into a warm cblJDo 
ber, gradually awaken, nearly in the same manner a1 lbt 
ham~te~. ~f kept in a warm situation, they do not become 
torpid in winter. They breed early ia the summer,1.d 
1be litter commonly consists of three or four, the growl~ 
or which is observeJ to be Yery rapid. See Plate x. Nat. 
Hist. fig. 33. 

2. )1armot l\Iaryland is a North American animal, aodil 
princip~lly found iu Yirginia and Pennsyh·ania. II alll 
occurs m the Bahama 1sJan?s; and in its way of life re•e• 
hies the European or Alprne marmot, li"ing on vegetable 
substances, retiring into hollows under the roofs of trtelt 
&c. ~n.winter, and falling into a temporary state of torpid~ 
ty; it 1s doubtful, howe,·cr, whether this is the case in thOll 
which are found in the Bahama hland,. 'l'he size of tbia 
species is nearly that of the 1 abbit ; its colour is a fel' 
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rUginouabrown above, ancl paler or inclining to whitish be
neath; the muzzle, as far as the eyes, is of a pale bluish 
ash colour; the ears are short and rounded ; the eyes 
are rather large and black, and the snout sharpish; the 
tail is longer than in others of this genus, being nearly half 
the length of the body, and covered wilh longish orrather 
bushy hair, of a deep brown or blackish t:olour ; the 
feel are blackish, and are furnished with large and sharp 
claws. 

3. l\ihrmol Quebec is said to be found in rnrious parts 
of North America, but it appears to be most frequent in 
Hudson's bay and Canada. Its size is that of a rabbit, 
or rather larger,.and its-colour is brown on the upper parts~ 
undulated with whitish or pale gray, the tips of the hairs 
being of that colour;: the legs and under parts of the 
bo<ly are rufous or ferruginous; the face is dusky.; the 

·nose black and obtuse, the cheeks gray, and the tail short 
and dusky, especially at the tip. In its manners it i• sup
posed to resemble the rest of its congeners. 

4. Arclomys bobac. See Plate X. Natural History, 
figure 32. '!'he bobac is of the size ef the Alpine mar· 
mot, and is a native of the high but milder and sunny 
sides of mountainous countries, which abound with fissile 
or freestone rocks, where it is found in dry situations, 
and such as are full of springs, woods,.or sand. It abounds 
in Polaml and Russia, among the Carpathian hills. Its 
colour is gray above, with tbe throat, insides of the limbs, 
and under parts of the body, fulvous or ferr.uginous; the 
tail is short, ratheI slender, and full of hair. Its manner 

~
f life extremely resembles that of the common or Alpine 
1armot, wilh which, indeed, if appears to have been some
imes confounded by naturalists. The holes or recepla

cles of these animals are lined wilh the finest hay, and it is 
said I hat the quantity foun<l in one nest is sufficient for a 
night's pl'ovender for a horse. They are food of sport
ing about in the sunshine near theil· holes, like the common 
marmot, set up a similar whistle when disturbed, and re
tire wil h precipitation lo their l'eceptacle. They may be 
easily rendered domestic, like that species, and are of a 
mild and gentle clisposilion. In winier they lie torpid, 
unless kepi in warm rooms. They breed early in the 
..;pring, and are said to produce six or eight young. 

5. Arctowys pruinosa, or hoary marmot. This &pecies 
jg about the size of the monax, or Maryland marmot, and 
is of a hoary ash colour; the hair, which is long and rath· 
er coarse, being cinereous at the roots, black in the 
middle, and white at the tips; the tip of the nose, legs, 
and tail, are black ; the cheeks whitish, and the top of the 
bead dusky, wilh a ferrugiaous cast. It is a nath•e of 
North America. 

6. Arctomy~ mauliua, or maulioe marmot. This ant. 
mal was discovered in the p.rovince of Maule, in Chili, 
where it inhabits woods. It is said fo be about twice the 
aize of the common or Alpine marmot,.nearly of the same 
colour, but bas pointed ears, lengthened nose, four rows 
of whiskeri;i, and a longer taiJ than. the common marmot. 
On each foot are also said to be five toes. It is represent
ed a• a strong animal, and not easily conquered by dogs 
which happen lo attack if. 

7. Arclomys gundi, or gundi marmot. This 8pecies is 
It n:-lirn of Barbary, toward mount Atlas, near Masuffin. 
It is about the size of a small rabbit, and is entirely of a 
lcstaceous red colour; lhc ears are truncated, with large 
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apertures; the tail short, the upper teeth truncated, and 
the lower slender aud poioted. It is callee! by the Arab• 
gundi. II• particular history seems as yet to be not fully 
understood. 

Ar<:lomys citillus, or "ariegated marmot. Of all I.he 
ruJ.rmots this is the mos.t elegant in its appearance, exh1b· 
iting generally a beautiful variegation of yellowish brown 
and white, the former constituting the ground colour, aud 
the latter the variegations, which are sometimes in the 
form of spots, and sometimes of transverse undulalions; 
the legs and under parts of the body are of a yellowish 
white; the tail is short, well covered with hair, and is 
brown above and ferruginous beneath: there is scarce any 
appearance of external ears, but merely an edging to the 
auditory canal. The length of the animal is about a foot, 
and of ll1e tail four inches and a half; but this species va
ries as much in size· as in colours, some of the varieties are 
scarce larger than a water rat,. while others ar& nearly 
equal in size to the marmot •. 

The variegated; marmot inhabits Bobemiii, Austria. 
Huogary, and from the banks of the Volga to India aod 
Persia, through Siberia and Great Tartary to Kamtschat
ka, some of• the intervening isles, and et•en the continent 
of America. It is somelimett found in woods, but seems 
principally to delight in dry hilly places, where the herb· 
age is of short growth. They form subterraneous bur .. 
rows, in wllich they deposite heaps of grain, roots, nuts, 
&c. for their winter food; for it does oot appear that they 
sleep during that period, like some others of this genus. 
They breed in the spring, and produce from five to eight 
at a time. They are extremely irascible and quarrel
some among themselves; their bite is very severe. They 
are extremely cleanly, and afler feeding, generally wash 
their faces, like cats, an<l c1eau their fur with the greatest 
diligence. 

ARCTOPHYLAX, a constellation, othernise called 
ho Otes. 

ARCTOPUS, in botany, a genus of the polygamia dire
cia class and order, and in the na1ural method ranking u11-
der the 45th order, umbellatre. The umbella of the male 
is compound; the involucrum consists of five leu·es; the 
cotolla has five petals; the stamina are five; and two pis
tilli; the ~mhdla of _the hermaphrodite is siwple; the in
voluc~um 1s divided mto fo~r parts:! is spinous 1 large, anti 
cont ams many male .flowers m the disk. There is but one 
s-pecies of arctopus, viz. 

Arctopus eehinatus, a native of Ethiopia. 
ARC':1'0TIS, in botany, a genus of the polygaruia 

necessaria order, belongmg to the syngenesia class of 
plants; and in the natural method ranking under the 49th 
order, com posit re disc~ites. The receptacle is bristly; the 
corona of the pappus 1s pentaphyllous; and 1he calyx is 
imbdcated fwith scales loose at the top. There arc 11 
species; natives of Ethiopia, or the Cape of Good Hope. 
Of these, 

1. Arc tot~ angustifol~a, with spear shaped leaves; and 
2. Arctohs aspera, w~lh wmg,shaped woolly leaves, are 

most remarkable for their heauly. They are treated "ilh 
us;as green house plants, 

ARCTURUM, a small star, of the se\·enlh or ei•bth 
magnitude to the south of arc turns. ::i 

_ARCTURUS, a fixed star of tlie first magnitude, in the 
skirt of boote•. 
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ARCTUS in astronomy, the Greek name for the urs• 
major and mi'nor, whence the words arclic, arclic circle, 
S..c. 

A RCC ATION, in gardening, 1he raising of trees by 
l.tJt"U. which is done thus: strong mother plants, or slools, 
mu!OI be •>Janted in :1 clean border, and when they ha\ e shot 
fi, e or si"x main IJranches from lhe root, and as many col ... 
lateral branche!'I, these main branches muist be b~nl lo I he 
grou11d; for which reason, some cut them half through, 
and peg them fast down. The small branches must be 
Co\ered three inches I hick upon the joints, and ha,1 e a large 
basin of earth made round them fo hold lhe water. Some 
persons ghe the branches a twist, to make them root the 
sooner. 
.~RCUTIO, a machine consisting of hoops used in 

Florence by nurses, in order to prevent lhe child from being 
o' erlaid. Every nurse is obliged to lay her child in au 
arcutio, nn.Jer pain of excommunica1ion. 

A RDASSES, the coarsest of all the silks in Persia. 
AR DEA, the heron, a genus of the order of grallre. 

The general characters of this order are; the bill is 
1traight, sharp, long, an<l somewhat compressed, with a 
furrow that runs from the nostrils toward the point; the 
nostrils are linear, and the feet have four foes. Under 
thio; genus Linnreus comprehends the grus or crane, the 
ciconia or slork, and the ardea or heron. There are 79 
species, of which the following are the most remarkable. 

1 .. Ardea American~, or hooping crane of Edwards, is a 
nath·e of America. The crown of lhe head and temples 
are naked and papillous; the forehead, nape of the neck, 
and prime wing feather~, are black, but the body is white. 
'l"his specie& is often seen at the mouths of the Sannna, 
Aratanmha., and other rivers near St. Augustin. rrhey 
lay two \Vhile eggs, like those of the swan, and sit 20 daJS; 
the young are al first yellow, changing to white by deg1·eefl. 

2. Ardea argil, or hurgil, of l ,·es, is a nry large species; 
from tip to lip of the wing .. , measuring 14 feet JO incbc$, 
and from the tip of the bill lo lhe claws 7 feet and a 
half; the bill is 16 inches round al 1he base, of dilTeren( 
colours, and nearly of a triangular shape; the feathers 
of lbe back and wings are of an iron colour, those of the 
breast long; over the belly a great deal of dou. n, of a d~rly 
while; the legs and half the thighs are naked; lhe naked 

b:~~al~ul~~ '~;;"{~~~~~ ~;~~:~~' a~;;~a;~:~~: 1~~~a~~~~ 
toise, J 0 inches lone:, was found in its craw, and a lar~e male 
black cat wa!! found en lire in its stomach. One of these, a 
young bird, about (i,·e feet in height, was brought np tame, 
and presented to lhe chief of the Banana .. , where Mr. 
Smeathman Jh·ed; and being accuslomed lo be fed in the 
great hall, soon became familiar, duly attending thal place 
1lt dinner time, and placin~ itself behind its master's chair, 
frequenlly hefure any oft he guests enlered. 1"he serv~uts 
'Were oblie;ed to \valch it narrowly, and defend the pro
,.i~ions with swilclies in their hands; but notwithslandin..,. 
this, it vould frequently snatch off somewhat; and il our.~ 
purloined a whole boiled fowl, which it swallowed in an 
instant. .The indh·idual abo,·e mentioned used fo By 
about the 1~l1md, and roost nry biJ?;h among the silk cotton 
fret>~! whence a! twe or three miles di,.,lance it rould spy 
!he drn.ner ~arrJlnt!; arro"'s the Y.ard, when, darting from 
Jf!!; c;;tallon, 1t wonld enter prom1~r.uou~ly with the women 
who carried in the dishes. Jt some limes stood for .near 
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half an hour arter dinner, with the bead turning alteni11e1,, 

as~~ l~tiedn~:gcti:~~i~,c:~\·~~~:!0';;ork of Ray, ha.s nakei 
eyeball,, and hlack prime win~ feothers. The akm below 
the fea1her!-i, as also the be:tk, feet and clJ.ws, are of a bJee.I 
colour. Jt js a nathe of Europe, Asia, and Africa, .. 
fee<ls upon amphibious animal:-. lt is such an enem1 lil 
serpent , that it is reckoned almost a crime to kill a •forL 
Frolll this farnurable treatment, ll1ey are seen in Hollatil 
and the Low Countries walking unconcerned in •he middle 
of the sfl'eets. Etorks are birds of passage ; they •Pllll 
the summer in Europe, go off to Egypt, ~fhiopia, &t·.llJ 
at once before l\ inter, and do not return till about •he aW. 
die or March, 

4. Ardea garzelta, or egret, is crested behind; the 1iet11 
is n'hi1e, lhe beak black, and the feet greeni .. h. h iu 
ruost elegant bird. Jt weighs about one pound, and IJae 
lenglh is 24 inc bes, lo the end of the legs 32. It i11 .. 
live of lbe east. But that forrnedy it was »ery freq1111 
in Britain, appears by some of I be old bill of fare. lo tlie 
famous ft:ast of archUisbop Ne,.·ille, we find no le11 tbaa 
thousrmcl aiterides, egrets or egrettes, as the word itdi. 
ferent ly spelled. 

5. Ardea J?;rus, or common crane of Englii;h 1uth~ 
has a naked papillous crov:n; the prime feathers of tM 
wings are black; the body is aah coloured. Thi• 1peciea 
jg far spread, bein~ met wilh in great flocks througholt 
norlhern EuropP and Asia. It seems to have been for.,.. 
ly a nali>e of Britain. They foeJ on reptiles ofallki ... 
as well as on green corn, which last they make 1Uch Ht· 
ock of, as to ruin tlie farrners where\er flocks of tM• 
alight. 

6. Ardea herodias, or cristafa maxima or Catesby, a 
cresled bebin<', ha• a dnsky roloured back, reddi•h thigbt, 
and the breast speckled with ohlong black spoto. It iofoor 
feel and a half when erect. fl is a 11alhe of Virginia, ... 
feeds upon 6sh, frogs, lizartls, eel11, &c. 

Ardea leucogeranos of Pallas, or the Siberian crane ti. 
Pennant, is four feel and a half wben stancling erect. Tile 
bill is of a red colour; 1he irides are while; the plur&lfl 
1s wliile as snow, except the ten first greater quill!i, witk 
1be co\·e1 Is of I hem, whic·h are black; the legs are loll! 
and r-ed. This species inhabits the n111t mar11hes ud 

~~u~8 :~!i~bs~~il:· b~t ::~~5u~:nner8i~i~;1~~:e~h;r::::~,•~ 
made up of herbs and grass heaped lo~elher; nnd la)" 
two a.sh coloured eg(!s, spotted with br0\\"11. 1,hey art 
sby bird"I, and always upon their guard a~ain~t an enemy; 
halmg a sentinel to warn 1hem of an apprmu~h; on Cbt 
least. alarm they cry aloucl, not unlike the swan, and 8y 
-off <l1r~ctly. The sportsman finds, in course, much difl. 
culty rn approachin~ H1em. Sometimes inclef"d he ap
proaches them under the co,•er of a stalkinl! horae,or 
olber ?hjecls; at other times a small do~ will di,.·ert their 
a~tenl1on., as they will williout fear a11ack the <10~, while 
his master e;efs wilhin reach. In hreedin~ time l1owuer, 
Ibey are .more bold, as they will then defond their yootl( 
even against men. 

8. A.rdea major, or common heron, has a black: tretl 
depend1cg from I he .back part oft he head, an ash coloured 
body, and a black lme and belt ryn the neck and bre11t. 
It is a nati~·e of .Eur?pe. ·'I perches and builds in trees, 
and somel1mes 10 high cli!fs over the sea, commonly ia 
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company wilb others, like rooks, It was formerly In 1hi• AR DUIN A, a genus of the penlandria monogynia cla5' 
island game, heron hawking being a fa\ourite dhersiun of and orller. The e~sential ch.iracrer is; corolla one pe· 
our ance!:itors. Not to k11ow the haH k trom the herousbaw tailed; stignia bi6d; berry two celled; seeds solilary. 
was an old proverb, s ince absurdly corrupted lo' He tloes '!' here is one species, a native of 1he Cape, which nith us 
nol know a hawk ft om a handsaw,' takt!u originally Jrom is treated HS a greeu house plaut. 
this Ji,·ersioo, but in course of time sened to express AREA, in 15eomelr)', denotes the su perficial conlent of 
great ignorance in any science. This bird was formerly any 6gu1 e: thus, if we suppose a parallelogram six inches 
much esteemed as food; made a fa\'Oul'ite dish at great long, an<l four bJ·oad, its area will be 6 X 4 = 24 square 
tables, and was 'alued at lhe same rate as a pheasant. lt inches. 
is said to Le very long lived; by Mr. Keysler's account The method of finding the areas of different figures, as it lnay exceed 60 years. h'iangles, circles, &c.·. will be given hereafler. 

9. Ardea pa,onia, or the crowned crane, has an erect ARECA, the Fausel nut in botany, a genus of Hie or-
bristly cres1, "ith the temples and two waltles naked._ It der of the palmre pennatifolire. r:rhe maJe has no calyx, 
is a na1ive or Africa, particulal'ly of the coast of Guinea, but three petals, and nine stamina: the female has no ca
as far as Cape Verd; al this last place they are said to lyx ; !he corolla has three petals, and the cal,} xis imbri~ 
be exreedingly lame, and will often come into the court cateJ. There are three species, vis. 
yards to feed wilh 1he poultry. Their chief food is sup- 1. Areca cathecu, a native of India. It 1ms no branches, 
posed to be worms, and such other insects as 1hc heron b11t its leaves are very beautiful; they fol'm a round tuft 
hibe usually feed on, wilh vegetables of all kinds. See al the top of the trunk,. which is as straight as an arrow. 
Plale X. Nat. Hi•I. fig. 34. 11 grows to the height of 25 or 35 feet, and is a great orna-

JO. A1dea slellaris, 01· lhe billern, has a smooth head, ment in gardens. The i;ihell which contains the fruit is 
and is variegated through the body wilh dark coloured scuoolh without, but rough and hairy witl1in; in which it 
&pols or different figures am.I sizes. It is a native of Eu- pretty much resembles the shell of the cocoa nut. Its 
rope, and inhabits the fen countries. It will sutfer persons size _is equal to lhal of a pretty large walnut. Its kernel 
to come 'ery near ii "ithout rising, and ha:! been known semblance without, and has also the same \rhilisb veins 
to strike at boys and at sportsmen, when wounded and within when e-ut in lwo. In the centre of the fruit, when 
unable lo make its escape. It flies principally about the ii is soft, is contained a grayish and almosl liquid substance, 
dusk of the e\ening, and tben rises in a \oery singular which grows hard in proportion as it ripens. The extract 
manner, by a spin.I ascent, till it is quile out of sigh!. Jt of this nut has been supposed to be the lerra japonica of 
builds itt-1 nest wilh the leaves of water plants on some dry the shops: but according to la tel' obsen1 ations, the genu
clump among the reeds, aud lay s fh·e or six eggs of a cin- ine drug seems to be obtained from the mimosa catechu. 
crous green co :our. This bird and the heron are \'ery The fruit when ripe is astringent, but not unpalatable, and 
apt to strike at 11Je fo\vle1's eyes when only maimed. The the shell is yellowish. Of this fruit there is a prodigious 
food of 1he bitlern is chiefly frogs; not that it rejects fish, consumption in the East Indies. The chief use lhat is 
for small trouts have been rnet with in their stomachs. In made of it is to chew it with the leaves of betel, mixing the reign of Henry Vlll. it was held in much esteem at with it lime made of sea shells . 
our tables, and valued at one shilling. Jls flesh has the 2. Areca oleracea, Plate X. Nat. Hist. fig. 36, or true 
Ilarnur of a hare, and nothing of the fishiness of that of cabbage palm, is the most beaoliful, and perhaps the tall
tbe heron. est, of all trees. The trunk is perfeclly straight, and 

1 J. Ard ea' iolacea, or crested bittern of Catesby, haR a marked with rings at the vestigire of the footstalks of the 
l\'hile Cl'est; !he bl)dy is variegated with black and while, lea,·es. Near the ground it is about seven feet in circum
and bluish below. 'l1hese bi,.ds are seen in Carolina in ference; but tapers as it ascends, and a11ains lhe height of 
the rainy seasons; but in the Bahama islands they b1·eed 170 or 200 feet. The bark is of an ash colour, till within 
in bushes growing among the rocks in prodigious numbers. 25 or 30 feet of the extremity of the tree; when it 
'.fhey are called by the Bahamians crab catchers, crabs alters at once t.o a deep sea green, which continues to tbe 
being what they mo•tly subsist on; yet they are well lop. Ahout five feet from the beginnin~ of 1he green 
tasted, and free from any rank or fishy sarnur. part upward, the trunk is surrounded with its numerous 

12. Ardea ' ' irgo, Las a straight greenish bill and crim- branches, in a circular manner; all the Jowermosl spread
son irides. The crown of the head is ash colouretl; the ing horizonlally with great regularity; and lhe extremes of 
rest of the head, lhe upper, and all the under parts, to the many of the higher branches bent.I wavingly downward, 
breast, black; the back, and all the under part from the like so many plumes of feathers. '.l'hese branches, when 
breasl, of a bluiAh ash colour; behind each eye springs a full grown, are 20 feet long, more or less; and are thickly 
tuft of long wliite fealhers, which decline downward. It set on lhe trunk allernately, rising gradually superior oae 
is found in many parts of Asia and Africa. See Plate X. to anolher: their broad curved sockets so surround the 
Nat. Hi~t. fig. 35. trunk, that. the si~ht of i~, whilst among these, is losl, ,-rbich 

AllDEN'.l'spil'il•, those dis1illed from fermented \'Oge- · again appears among the uppermost branches, and is there 
tables, so called because they will take fire and burn, such enveloped in an upright green conic spire, which beau
as brandy, rum, &c. tifully terminates its great height. As there are many 

ARDISIA, a genus of the tenlandria monogynia class thousand lea1·es upon one tree, enry branch bearing 
and orrler. The essential character is, calyx fi"e class, many srore~ upon it, and fl•ery leaf being set at a small 
corolla one petalled, 6\·c parled, reOex, sligma simple, ber- anrl equal distance from one another, the beauty of such a 
ry rouncl, one seeded. r~gular lofty group of waYing foliage, su~ceptible of mo-

There arc se>en species, all trees or shrubs, chieBy lion, by the most gentle gale of wind, is not to be describ-
natives of the 'Vest Indies. ed. '.!'he middle rib, in each leaf, is strong and prominent, 
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1 upporfing it on the under side, the upper appearing: 
!nlOolh and shining. The pithy pa.rt of the leaf being 
snaped off, the i~~ide texture appears lo b_e so manr Ion· 
"'iludiual rhren<llike filaments. These, being ~pun 111 the 
~.1111c mannrr a~ they do hemp, or Oax, are used in making 
ror<la.;e of e' ery kind. '(; pon removing the large leaves, 
or branches, which surround the top of the trunk, a little 
way abo,·c Hie beginning of the green bark, what is called 
lhe cabbage is discovered lying in many thin, snow white, 
brillle flakes, in taste resembling an almond, but sweeter. 
'.fhis substance, which cannot be procured without de· 
slroying the tree, is boiled, and eaten with mutton by the 
inhabitants of the 'Vest Indies, in the same manner as fur· 
nips an<l cabbage are with us. "What is called the cabbage 
flower, grows from that part of the tree where the ash 
coloured trunk joins the green part already described. Its 
first nppearance is a green husky spatha, growing to abo·ve 
20 inches long, and about four broad. As this husky 
spa I ha is opeuing while thus young, the farinaceous yellow 
sce<l in embryo, resembling fine sawdust, is \·ery plenli· 
fully dispersed among stringy filaments, which answer the 
use or apices in other more regular flowers: these 61aments 
being cleared of this dust, are pickled, and esteemed 
among the besl pickles either in the 1Vest Indies or in 
E111·ope. But if this spatha is not cut down and opened 
whilst thus young.; if it be suffered to continue on U1e 
tree, lill it grows ripe and bursts j then the enclosed part, 
which \\hilst young and tender is fit for pickling, will by 
that time hue acquired an additional hardness, become 
soon after ]igneous, grow bushy, consisting of very smell 
leaves, a.nd in time produce a great number of smaH ornl 
thin shelled nuts, about lhe size of unhusked coffee bel'· 
rics: these, being planted, produce youag cabbage trees. 
The sockets or grooves, formed by the broad part of the 
footstalks of the branches, are used by the negrocs as 
cradles for their children. On the inner side of the 'ery 
young foot stalks are tender pellicles, which when dried, it is 
said, make a lniling paper. The trunks ser,·e as gutter
ings; the pith makes a F;Qff ofs.ago.; and the nuts ,·iekl oil 
by decoclion. In lbe pill1 ai>o, after the tr·ees are felled, 
there breeds a kind of worm or grub, which iOJ eaten ant! 
esleemed a great delicacy by the French of Martinico, St. 
Domingo, and the adjacent islands. 

3. Areca oryzreformis. This is a nati,·e of Cochin 
China, Amboyna, &c. It is a slender elegant palm, and 
the fruit .is used for chewing with the betel leaf as well as 
that of lhe firsl species. 

ARENA, in Roman aatiquily, a place where the [ladi
ators foughl: so called from its being always strewed~ wilh 
s•nd, to conceal from the Yiew of the people the blood 
spiH in the combat. 

ARENA, in archilcc(ure, lhe middle or body of a lcm. 
ple, I hat comprehends the whole spaco between the ant re, 
and the extreme wall of the building. 

ARENARIA, in ornithology, called the turn,tone or 
sea d.otler~I by English writers; also a species of tri!lga 
that inhabits lbe sandy shores of Europe an<l the Ca'Pian 
Seo. 

ARFr..\RIA, in botany, sandwort: a genus or the deran-
1lria tl'i;ynia daq:;; anJ in the natural method ranking una 
dn the 22<1 order, caryophyllre. The calyx bas five open 
kaHs; lhe petal~ are fhe and enlire; the capsule i-; uoi
locular, nnd contains many ~eedo;;. There are ::?O ~ptcie..-: 
only s:eren of which are oalires of Britain, 'l;i.;. ' 
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1. --'reuaria laricifolia, larch leaved sanllwort. 
2. Arenaria peploides, sea sandwort. 
3. Arenaria rubra, purple flowered sandwort. 
4. Arenaria sa~atilil!, mouufain sandwort. 
5. Arenaria serpyllifolia, least sandwort. 
6. Arenaria tenuifolia, fine Jea,·ed sandwort. 
7. Arenaria trinel'\'is, plantain leal·ed saodwort. 
ARENARIJ, in antiquity, gladiators •rho combated 

with beasts in the arena or amphilheatre. Th•y •en 
slaves of the lowest order, an<l not capable of becomiig 
Roman citizens. 

ARENARIUM, a cemetery or burying ground. n, 
arenaria were a kind of pils in which 1he ancient Chri. 
tians buried their dead, and held their religious assembliet 
in times -0fpersecutions. 

ARENARIUS, in ornitl1ology, a species of tetne, 
called also the sand grous, found only in the deserts towud 
the Caspian Sea. lt is common about A•lracban in -
mer. and passes the W"foter jn Pernia. They drink mid 
water, and go to the pools thrice Hery day; when the1 
are so eager, that they do not mind ~he sporlsmeu, thoap 
at other times they are very shy .. 

ARENAT!ON, a kind of dry bath, in which thepo
tient sits with his bare feet on hot sand. 

AREOPAGUS, or Arieopa~us, in Grecian aatiquit1,1 
sovereign court at Athens, so famous for the justice iH 
impartiality of its Jecrees, 01at lhe gods lhemselrn an 
said to haH submitted their quarrels lo its delerminlio& 

ARETIIUSA, in botany, a genus -0f the go1adril 
cliandria class; and in the natural method ranking under 
the serenth order, orchidcre. 1,he generic character ii 
taken from the necfarium, which is tubular, situated It 
the bottom of the corolla, and the inferior labium 6nd It 
the stylus. There are seven species, all natitet al 
America. 

ARE'l'IA, in botany, a genus of the penlan<lria m
gynia class; and in the natural method ranking under tM 
21st order, prefoe. The corolla is divided into 6n parts; 
the tube of the corolla is O\ ated; and the capsule i1 gll9-
ular, an1l cooo;isfs but of one cell. '.rhere are three apecia. 

ARGEA, or Argei, in Roman antiquily, thirty bumH 
figures, mnde-of rushes, thrown annually by the prie1t1,w 
Yeslals, info the 'fiber, on the day of the ides of May. 

ARGEMONE, prickly poppy, a genus-0fthe lllOll"V" 
nia order, belonging to the polyanrlria cla•s of plants; ..t 
in the natural method ranking under lhe 27th orJcr, rba
dere. The corolla conshili of six. petals; the caly1 ii 
lryphillous; an<l the capsule is semirnh ed. Of thi• Po 
nus 1here are thr.ee specieq, one of whkh i~ common ii 
many parls of the West lndie•, and called by the SptDiardo 
tbe J.,..·irs fig; but they are of no use, aacl ha\-e W!ry little 
beauty. 

ARGENT, in beral<lry, t11e white colour in the CGlll 
of gentlemen, knights, and baronets: the while in ... 
arms of the So\'ereign princes is called luna, ant..I lh&I ii 
the arms of the nobility_, pearl: this is expressed in el
gra\rng, by the parts being left plain, without any strokes 
from the e-ra\·er. See IIERALDRr. 

ARGENTEUS, codex, a MS. of the four Gospels, 
that derhes i:s name ~rom its sil\ er le tiers, suppo-ed to 
be a copy of I he Gol_h1c ,.er.ion made by U lphi!ftll, t .. 
apostle ~f lhe Goth•, rn the fourlh cenlurJ. It i•4to.i .. 
lea\es violet colour parchrr.enl; and on this e:round rile 
letters, which are all capital':!, were painteil iu sih·er, esctpl 
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the inilial~, and a few passages, in golcl. It is llM' in the 
unh·ersily of U psal. 

ARGENTINA, in ichthyology, a genus of fishes be
longing to the order of abdominales. The generic charac
ters are these: the tcelh are in the tongue, as well as the 
jaws; the branchioslege membrane has eight radii or rays; 
1he anus ia near the tail; an<l the belly fias consist of many 
rays. 'rhere are two species of argenlina, viz. 

1. Argentina carolinahas likewise 15 rays in tbe fin near 
fhe anus ; the tail is forkell, and the lateral lines arc 
straight~ It inhabits tLe fresJ1 waters of Carolina. See 
Plate X. Nat. Hist. fig. 38. 

2. Argenlina spbyrrena bas fifleen rays in the fin at the 
anus; the air bladder of this species is conical on both 
sides, and shines like J.iilver: false pearls are sometimes 
made of ii. 

ARGENTUM arborescens. l\Iosl metallic substances 
are capable of decomposing a nitric solution of silver. The 
separation of this metal by mercury, on account of the 
phenomena which it presenls, bas been called 1hc argentum 
arborescens, or more commonly the arbor Dianre. It is 
obtained by the following procesa: mix together six parts 
of a solution of silver, and four of a solution of mercury, 
both made wilh nitric aciJ, and completely saturated; add 
to lhern a little distilled waler, and put the mixture into a 
conical \'essel, into which has been previously introduced 
six parts cf an alloy made in the proportion of seven parts 
of mercury and one of sih·er. At the end of a few hours 
there will be formet.l, al lhe surface oft be small mass of alloy, 
a ,·egelation in lhc form ofa bush, as in Plate X. Nat. Hist. 
fig. j7, To obtain a beautiful specimen, it is necessary 
that all the ingredienls be very pm·e : the glass best 
adapted to the purpose is conical or cylindrical. 

ARGILLA, clay, in natural history. See Cev;i1s
TRV. 

ARGO, in astronomy, a constellation of fixed sfars in 
1he southern hemisphere: the number of stars in Ptole
my's catalogue is 8, in Tycho's l J, and in l\Ir. Flam
sleed's 25. 

ARGO, the vessel in which lhe Argonauts, of whom Ja
son was the chief, made an expedition in quest of the 
golden fleece. 

ARGONAUT A, in conchology, the name of one of the 
Linnwan genera: animal a sepio or clio; shell univalve, 
spiral, invol11ted, membranaceous, and containing only one 
shell. There are two species, the most remarkable of 
which is the argonaula argo. See Plate X. Nat. Hist. fig. 
39. rrue animal which is the inhabitant of this shell at
tracted the nolice of the earliest writers on natural history. 
11 is a nali\'e of the Mecliterrtinean and Indian seas, and is 
supposed fo ha,·e taught mankind the use of sails, and the 
arl of naYigalion: it is lhe nautilus of English collectors. 
When 1l1is lillle creature intends fo sail, ii discharges a 
<1uanlity of water,-by which operation its specific gravily 
is rendered less I ban that of sea water; and rising to the 
surface, erecls its arms, and expands a membrane behreen 
tJ1em, by means of which it is dri\•e11 before the wind, like 
a \'CS!oiel under sail; al lhe same time that two of ifs arms, 
whicli lian~ o,·er tl1e side of I he shell, sen·e for oars and a 
rudJcr. In Ibis manner ii sports on the waler in calm 
weat}1cr; Uut on the firsl indication of a storm, it lowers 
its sail, dra .rs in ils arms, takes in wafer, and sinks. 

ARGO Pl! rr.Ll'l\1, in bota"Y• white leaf. A genus of 
toe monogyuia order, belongiu' lo the peulantlria class of 

VOL. 1. 29 

l1 Al 

pbrnls. 'rbe capsule is tri1ocular; the ncclarium i.-,I~~na~ 
mid al, penlagonous, and the length of the corolla. I here 
is but one species, vi.=. 

ARGOPHYLLU:i\l nitidum, or H1e glossy ar;ophyllum., a 
native of New Caledonia. This species has some affinity 

with the ivy. . . . 
ARGUJ.IENT, argnmentum, m rhelor1c ancl _ log1~, .an 

inference drawn from premises, the truth of which IS 111-

disputable ; or at least highly probable, 
ARGUMENT, in aslronomy, denotes a known arch, lJy 

means of which we seek another one unknown. 
rrhe argument of the moon's latit?de. is .her. dislance 

from the node; and the argument of inclination 1s. an arch 
of a planet's orbit, intercepted between the ascend mg node 
and the place of the planet from the sun, numbered ac
cording to tbe succession of lhe signs of the zodia~. 

ARGU!HEN'r of inclinalion, or argument of lailtucle, of 
any planet, is an arch of-a planet's orbit, intercepted be
tween lhe ascending node and the place of the planet from 
the sun, numbered according to the succession of I he signs. 

ARGUMENT, memitruaJ., of latitude, is fhe dislance of 
the moon's true place from the sun's frne place. By this 
is founrl the qua11tity of lhe real obscuration in eclipses, 
or how many digils are darkerre<l in any place. 

ARGUMEN"T, annual, of the moon's apogee, or simply, 
ai.nual argumenl, is the distance of the sun's place front 
the place of !be moon's apogee; that is, the arc of the 
ecliplic comprised between those two places. 

ARGUS SHELL, a species of porcelain shell, beauti
fully variegated with spols resembling, in some measure, 
those in a peacock's tail. 

ARGYTIIAMNJA, in botany, a genus oT lhe chss 
and order monoecia fefandria; the essential character is, 
male cal. four leaYed; cor. four petalled; fem. cal. five 
leaved, cor. none, styles dicchotomous1 caps. nicoceous, 
solilary seeds. 'fhcre is one shrubby species, a native 
of Jamaica. 

ARIADNE, a beanliful s1atue of Pa.r'ian marble, which 
was for nearJy 300 years one of the cl.Jief ornaments of 
Belvidere, where it was placed by pope Julius If_ It i• 
now in the museum of Paris. Ariudne is represented 
sleeping on the roe.ks of Naxos, where she has been un
gratefully left by Theseus. 

ARIANS, in church hislory, a sect ofaTicienl Christians 
who denied the fhree persons in the Holy Trinity fo be 
of the same essence, and affirmed Chrhst to be a creature; 
Iha! he was inferior to the Father as lo bis deity; that he 
was neilhe.r co-eternal, nor co-equal wilb l1irn; al'-o, that 
the Holy Gbost was .not God, bul a creature of lbe Son. 
Jn fbeir doxologies, they a!'cribed glory to 11.Je Fafber iu 
t·he Son, through lhe Holy Ghost. 

The term Ariun, in modern limes, is applied fo all who 
believe in 11.Je pre-existence of Chrisf, but who consider 
him as inferior and subordinate lo the Father. 

ARIDAS, a kind of taffety, man11facture1I in tlie East 
Indies, from a shining !bread which is got from certain 
herbs, whence I hey are sly led aritlas of herb~. 

ARID ED, a fixe<l star of the second magnitm.le, in the 
e~iremily of the swaH 1

!:i tail. 
ARlDULJ,AM, in nntural Liston-, a kind of zarnich 

founcl in the East ludies. .. 
AUIES, iu zoology. See llA'1. 
AnIEs, or the Ram, in astronomy, onr of the conslefl,l

tions of the northern herni•phere, and tile fir,t of the old 
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twch·e signs of the zodiac, and marked Tin imita!io~ o~ a 
ram's head. It gh·es name to a hvelfth part of the er.l1pt1c, 
which 11.Je sun enlers commonly about the 20th of l\farch. 
The slari of thi5 constellation, in Ptolemy's calalogue, a1:e 
1 o. in '£ycho Brahe's 21 ; in Helvetius's 27; and 1n 
Fl;mstced's 66: but they are moslly ,·ery small, only one 
being of fhe 2d magnitude, two of the 3d magnitude, and 
all the rest smaller. 

ARILL US, iu botany, the proper or exterior coal or 
covering of the seed, which drying, falls off spontaneously. 
~II seeds have not this appendage. . . 

ARISH, a Persian long measure, conta1111ng about 38 

EnXi~~~!~s;mong botanists, a long needle like beard, 
which stands out from the husk of a grain of corn, grass, &c. 

ARISTEA, in botany, a genus of the triandria.monogy
nia class and order. 'rhe essential character 1s, petala 
six, style declinate, stigma funnel shaped gap_ing, caps~1le 
inferior with many seeds. There is one species, a native 
of the Cape. 

AR IS'l'IDA, in botany, a genus of the cl~ss and order 
triandria digynia. The essential character is, calyx two 
,·alve<l, corolla one l'alved, lvilh three terminal awns. 
There are six species,_ all of them nali\'es of the East and 
IV es! Indies. 

ARISTOLOCHIA, birthwort, a genus of the hexan
llria order, belonging to the gynandria class of plants; and 
in the natural method ranking under the 11th order, sar~ 
mentacere. It has no calyx ; the corolla consists of one 
rntire petal ; and the capsule, which is below the flower, 
has six ce11s. The species are twenty-one ; but only the 
following merit description. 

An1s·roLOCHIA Jndica, or contrayerva of Jamaica, is a 
natirn of that island, where its roots are used instead of the 
true contrayerva. It bas long traiHng branches, which climb 
upon the neighbouring plants, anti sometimes rise to a con· 
siderable height. The flowers are produced in small 
clusters toward the upper part of the stalks, which are of 
a dark purple colour. 

AntsTOLOCBIA serpentaria is a nati\'e of Virginia and 
Carolina, whence the radix serpentaria, or snakeroot, so 
much used in medicine, is brought over. The leaves grow 
close to the ground on fool stalks an inch long, of a singu
lar shape, and of a dark purple colour. A round canulated 
cap,ule succeeds the flower. It is filled with seeds, which 
are ripe in l\lay. \Vheo planted in gardens, in countries 
where they are natiYes, they increase so much in two years, 
that one can scarce grasp the stalk of a single one. This 
species is usually found in woo.Js near the roots of great 
trees. 

The usual price of the root, when dried, is 6d. per lb. 
both in Virginia and Carolioa; and the negro slans em
ploy a great part of the time allowed them by their masters 
in search after ii. 

Another species is the clemalitis, the root of which has 
an aromatic bitterness, \Vbich is by no means unpleasant. 
'rhis root is deser-redly esteemed as a remedy in the ma
lignant fe"rer;:, and epidemic diseases of warm climates. It 
is gi~·e~ in ~ubstance in doses of from ten to thirty grains, 
and m mfu1;.1on;:;, from one to two drams. 

th~!:~/!~~~:i~~shl;~~~~~ce of numbers, and teaches 
_"\. t what time tbi:i science was fotroduced into the world 

cannot be easily determined. lli•tory fi•es neither the 

AR I 

author nor the time. The Greeks yer." early ?Jade use o( 
the lettef' of the alphabet to repres_ent their nnmberi, 

:~~~:cf~bl:t1~~~1~b!~=el~ ;~~~r.~:~: i: ri!1~1,r ~~;~d. ~~.6~~:~ 
60, 70, 80, JOO, 200, :JOO, 400, 500,_ 600, i~,o, and 800; to 
which they added the three follow mg,''\ , to represea1 
6

' ;~;."R.~!~~~ followed• like method; and besides chlr. 
acters for each rank of clas~es? introduce~ otl~era for 6te, 
fifty, and fi1•e hund1·eu. Their method ts still used r.. 
dislinguishing lbe chapters of books, and some otberP"'. 
poses. Their numeral letters and values are the followmg: 

I V X L C D l! One, fi\·e, ten, fifty. one hundred, fivebuudred, oriethOu•llt 
Any number ma>: be represented _by repeating and

biaing these accordrng to the following rules:. 
1. \Yhen the same letter is repeated twice, or ortener, 

~x~~~j:~t;~~cs:~~~~::d~~~:l· 2. ~~:111! n8t:~;~:1·1=~ 
is placed after one of greater value, lheil' \'aloes are added: 
thus XI signifies el..-en, LXV sixty·fi~e, MDCXXVm 
one thousand six hundred and twenty-eight. 3. Whena 
1rnmeral letter is placed before one of greater value,tk 
value of the less is taken from that of the greater: !Hi 
IV signifies four, XL forty, XC ninety, CD four huothed, 

Sometimes Io is used instead ofD for 500, and the val11 
is increased ten times by annexing D to the right hand. 

Thus, I::i signifies MO 
100 5000 
Iooo - .50000 

Also, C13 is u•ed for 1000 
ccwo for 10000 
cccwoo for 100000 

Sometimes thousands are represented by drawing alioo 
over the top of the numeral, V being used for five tJioa. 
sand, Lfor fifty thousand, CC hvo hundred thousand. 

About the year of Christ 200, a new kind of aritbmetk, 
called sexagesimal, was inl"ented probably by Ptolemy, to 
remedy the difficulties of the common method, e•peci1D1 
with regard lo fractions. Every unit was suppoB<d tobc 
divided into 60 parts, and each of these into 60 othen,ud 
so on. Thus from one to 59 were marked in the commOI 
way: then 60 was called a sexagesima prima, or firet HJ· 
agesimal integer, and had one single dash mer it; so 81 
was expressed thus l'; and so on to 59 times 601 or 3540, 
which was thus expressed LIX'. He now proceeded to 
60 times 60, which he called a sexagesirna secunda, _and 
was thus expre~sed 111, In like manner, twice 60 tnDCI 
60, or 7200, was expressed by II"; and so oo til! .. 
came to 60 times 3600, which was a third sexages1mal, 
aud expressed thus I"'. If any number less than 60 Wit 

~t:::c~~: ~~t~soeu~ea~~e~~~~l:s't~u;a~,~d~e~e~~ei::ni::/: 
and 15, or 75; I'VXXV is four times 60 and 251 or265i 
X"II'XV is ten times 3000, twice 60 and 1.1, or 36, l:Jl. 
&c. Sexagesimal fractions were marked by putting the 
dash at the foot, Or Oil the left haud of the Jetter: tbUI J, 
or :1; denoted l~ ; 111, Ol' ''J, "?·lrrr;' &c. So nearly did 
the im·entor of this method approach the Arabic, or call" 
~on ~node of no.talion; instead of sexagesimal pr~ 
s1on, 1t was required only to subiititute decimill, lo make 
the signs of numbers from 1 lo!} simple characters, and!o 
introduce the O, a character which signifies nothing o( it· 
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self, but which serve• lo fill up places_. Though the se~a
«esimal whole numbers were soon latd aside after the rn
froJuction of the Arabic no1a1ion, sexagesimal fraclio~1s 
continued till the invention of decimals, and are even still 
used in the subdivisions of circular arcs and angles. 

The n1ethod of notation, which we now use, came into 
Europe from the Arabians, by the way o! Spain. 'l'he 
Arabs, however, do not pretend to be the i~ventors of the 
characters, but acknowledge that they recen'ed them from 
the Indians. Some imagine that they we~e found out by 
the Greeks, which is not probable; as Maxunus Plar!udes, 
who lived toward the close of the 13th century, IS il1e 

first Greek who makes use of 1hem: and Dr. )Yallis is of 
opinion that these cJrnracters must have been used in En
gland al least as long ago as the.year 1050, if not in ordin~-
1·y affairs, at least in mathematical ones, and rn a:!ltronooo1-
cal lables. 

The oldest treatises exhlut upon the theory of arith~e-
1ic, are the seventh, eighth, and ninth books of ~ucltd's 
Elemeots, which treat of proportion and of prime and 
composite numbers. Nicom~chus t_he Pytl~al?orean! wro1e 
a treatise on the theory of arithmetic, consist mg chiefly of 
the distinctions and divisions of numbers into classes, as 
plain, eoli<l, triangnlar, quadrangular, and the rest of the 
figurale numbers as they are called, numbers ?dd and 
eYen, &1:. with some of the more general properl1eso~ t~e 
several kinds. His arilhmelic was published at .. Parioi in 
1533. r.rhe nexl remal'kable writer oo this subject is Boe~ 
~hius, who is supposed to Jrnve copied most of his work 
from Nicomachus. 

From lhis time no remarkable writer on arilhmetic ap
peared till about ll1e year 1200, when Jordanus of Namm· 
wrote a treatise 011 this subject, which was published and 
Llemouslrafed by Joannes Faber Stapulensis in the 15th 
ce11tury; and, as learning advanced in Europe, the num
ber of writers on arithmetic increased. About the year 
] 1'6.t, Regiomontanus, in his triangular tables, divided the 
radius into 10,000 parts instead of 60,000; and thus tac
illy expelled the sexagesimal arilhmetic; which, how
ever, still remains in the division of time. Ramus, in his 
arithmetic, wrillen aboul lhe year 1550, and publi:shed by 
Lazarus Scbonerus in 1586, uses decimal periods in car
rying on the sr1uare and cube roots to fractions. The 
same had been done before by our countrymen Buckley 
and Record; but the first who published an express trea
tise on decimals \Vas Simon Stevinius, about the year 1582. 
Dr. \Vallis is the first who took much nolice of circulating 
decimals, and the honour of inl'enting logarithms is un
cpieslionably due to lord N3pier, baron of 1\lerchjs!on in 
Scotland, about 1be end of the J61h or beginning of the 
17th cenlury. Aritl1metic has thus ad,..·anced to a degree 
of p~rfccfion w}1ich the ancients col!ld neve~ ha\"e imagin
ed possible, much less hoped to attam; and 1t may now be 
reckoned oue of those few science!i which is in its nature 
capable of lit lie further improvement. 

The following marks are used as abbreviations in arith
melic. 
= i< the si gnof equalily. 
+ signifies Addilion; thus 2 + 3 = 5, is 2 added lo 3 

equal lo 5. 
- signifies Sublraction; ll.tus 5 -:? = 3, is 5 Jess 2 equal 

lo 3. 
X signifies Mul1iplicalion; 9 X 5 = 45, is 9 multiplied 

by 5 is equal lo 40. 
!:'"t' 

-;- signifies Divisiou; J.! -:-- 9 = t.i, is o:.d Uh idcJ by 9 i! 
equal lo 6. 

v- signifies the Square Root, v• is !he square rool of 
9, "hich is equal to 3. 

NOTATJON AKO NUl\IERA'l'ION. 

rrhe first elements cf arithmetic are acquired during our 
infancy: small numbers are _most easily apprehended: a 
child soon understands what 1s meant by two, or three, or 
four but has no dislinct notion of twenly or lhirly. Ex
peri~nce remoYes this difficulfy, and enables us to form 
many units into a class, anrl seYeral of these smaller classes 
info one of a higher kinrl, and !bus fo advance through as 
nrnny ranks of classes as. occasion requires. If a.boy ar
range an hundred stones in one row, he would be tired be
fore he could reckon them; but if he place them in fen 
rows of ten stones each, he will reckon an hunllred with 
ease; and if be collect ten such parcels, he will reckon a 
thousand. 

There does not seem to be any number naturally adapt
ed for constituting a class of the lowest, or any higher 
nnk to the exclusion of others. However, as ten has 
been o:renerally used for this purpose by most nations who 
ha,·e ~ullivated this science, it is probably the most con
Yenient for general use. Other scales may be assumerl: 
thus, if eight were the scale, 6 times 3 would be two classes 
and two units, and the number of 18 would then be rep
resenled by 22. If 12 were the scaJe, 5 times 9 ~ouhJ be 
three classes and nine units, and 45 would be: rcpL"esenled 
by 39, &c. Ry not obsening the same sen.le in the vari
ous kindsi of monies, weights, and the like, much of the 
difficully in lhe praclice of arithrnelic arises. 

All numbers are represented by the ten following char· 
acfers. 

One, two, three, four, five, six, seven, eight, nine, cypher. 

The nine first are called significant figures or digits -
"When placed singly, they denote the simple numbers sub 
joined to the charac.ters. When several_ are placed to
gether, the first or nght band figure only 1s lo be laken for 
its simple value~ the ~econU signifies so many lens.' the 
third so many hun<lreds, and tLe olhers so many l11glrnl' 
classes, according tQ the order in which they sf and. Antl 
the cypher in any place denotes lbe wani of a ~nmbe~ in 
!hat place: thus, 20 denotes two tens and no u111ts or s1m~ 
pie number. . .. 

The following table shows the names and dn 1s1ons of 
the classes. 

8.:: :,=9 cs 2.:: ~,~7'63 8.~~~'~6 ~-!.: 
~~~~~ HH~ ~ i B~p 
i:_iU~ nn~ ~ l?= 
- ~~E-t- ~ ~ 
.; g "O c r ~~ 
= ~ 
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ri'he first ~i'< figures from the right hand are called lhe 
unit period, the n~,;:.t six t~e '!1i~lion peri.o~, afler ~h.ich 
the trillion, <JUaclr1lllon, qu111till1on, sex1JIJ1on, sepllll1on, 
octillion, anJ nonillion period~, follow in their order. 

The whole arl of arithmetic is comprehended in two 
operations, Addilion and Subtraction. But as methods 
ha,·e been invented for facililating: these operations, and 
distinguished by the names of l\lultiplicarion anrl Divi
... ion ; these four rules are the foundation of all arithmeti
cal operations. 

ADDITION. 

Addition is that operation by which several numbers of 
the same denomination are collected into one total. 

E:t•amplc. 
Ru LE. ·write the number• distinclly, units 468632 

under units, tens under tens, and so on. Then 7673-15 
reckon lhe amount of the right band column. If 234672 
it he under ten, mark it down. If it exceed ten, 142131 
mark the units only, and carry the tens to the 223164 
next place. In like manner, carry the tens of 389879 
each column to the nexl, and mark down the full 796543 
•um of tbe left hand column. 

3022366 
'rl1e best method of proving the truth of sums in Addi

tion, i'i to add up the Jines in a coutrary direction: thus, if 
l be~in at the bottom of the Jines, when the sum is done, 
I add lhe figures again together, beginning each line from 
the top; and if the total in both cases correspond, it may 
be supposed right. 

COMPOUND ADDITION. 

Compound Addition tearhes to collect seYeral num
bers of clifferenl <lenominations into one total. 

RuLE. (!)Place the numbers so that tboseofthe same 
clenomin.ation may stand direclly under each other, and 
draw a lrne below them. (2) Add up the figures in the 
lowest denomination, and 6nd how many ones of the next 
higher denomination are contained in their sum. (3) 'Vrile 
down the remainder, and carry the ones to the . next de
nomination; with which proceed as before· and so on 
through aH the. denominations to the highest, whose sun; 
must be all ":1·1tten ~own; and this sum 1 together with the 
several remainders, 1s the total sum required. 

The method of proof is the same as in simple addition. 

I. s. d. l. s. d. 
31 15 2i 
27 12 91_ 
30 9 11i 
79 15 4i-

51 18 9! 
15 9 llj. 
76 4 9 
5~ 19 Ti· 

li2 13 3{ 203 13 Ii 

The reason of this rule is evident: for, in addition of 
!Doney, a~ ~ in the pence is equal to 4 in the farthings; 1 
~n t.he :;bllhn~s. to 12 in t_he pence_; and i? the P?unds to 
-0 m the_s~1lhngs; carrymg as directed 1s nothing more 

}~;~ ~~~~·~~~~n ~;~~~~,;~nd:i:s~~!ie t;? d~::,~;n:;i~;,~~ 
and, this reasoning will hold good in the arldilion of num: 
hers of a~y denomin~tion whalsoever. r.rhus to take an 

~~;fu~e ~~ ~;:~y::'i~lbtls w~:;e !in~:~in;n;al~e ~u~~::y~ 
pound. 

lb. o=. dn:ts. g.·. 
0t5 II 19 22 
53 9 17 15 

/b. o=· tlil'is. p;r. 
5-l 9 17 I 5 
97 8 15 7 

2-1 JO 18 23 41 3 19 23 
99 9 10 8 88 11 7 JU 

224 6 6 20 282 10 0 13 

Hence it is evident, that for a person to be npert ;1 
compound addition requires only a knowledge of the,... 
eral tables of weights an~ measures: if, for instance, ( 
h3\'e to pay for the carriage of four packages, marked 
A, B, C, and D; Aweighing4 tons, 16cwt. 3qrs. BJ ton, 
14cwt. 2qrs. 24Jb. C 12cwt. 3qrs. 251b. and D 3 tom, 
17cwt. Oqr. 26lb. to be able to ascertain the weight of the 
whole, it is necessary that I should know the A"oirdupoioe 
Table, of which a par! is, that 28lb. make I quart<rof a 
hundred weight, 4 quarters 1 hundred weight, and 20 
l1undred I ton; then I proceed as follows: 

Tons. civl. qr. lb. 
4 16 3 0 
I 14 2 24 
0 12 3 25 
3 17 0 26 

II I 2 19 
tn~~.I now find that I have to pay for 11 tons, Jcwl. 2qr. 

SUBTRACTION. 

Subtraction is the operation by which we take a leu 
number from a greater, and find their difference. The 
greater is called the minuend, and the less the subtra
hend. 

If anl'. figure of the subtrahend be greater than the cor· 
respondmg fi?ure of the minnend, and ha,·ing found and 
marked the difference~ ~e add one to the next place of 
the. subtrahend. This 1s called borrowing ten, because 
add_ mg one to the subtrahend produces the same effect u 
taking one from the minuend. 

RuLE. Subtract unils from units, tens from tens, 3Dd 
so on. If any figure of the subtrahend be greater than the 
correspondmg one of the minuend, borrow ten. 

Example. Minuend 51 i3694 47386~14 
_Subtrahend 2121453 23792352 

Remainder~ 23j94062 
To prove subtraction, ad<l the remainder anJ subtrt· 

hend. to!?ether; if their sum be equal to the minuend, the 
sum 1s right. 

. Or subtract the remainder from the minuend. Jfthe 
difference be equal to the subtrahend, the sum is right. 
. ~OLE for Compound Subtraction. "Place like denom· 
!nations under J:ke, and borrow, when necessary, accord· 
mg to the value of the higher place." 

lb. o:. drvls. gr. z. s. d. 
45 8 14 15 95 7 6' 

::___:~~ 59 16 9} 

J:; II 16 22 ~ 
T~e reason for borrowing is tLe same as i: simple sub· 

traction. Thus in sublr~cting pence, we add 12 ence 

:;d~o:e~~~I~~:: t~ot~::.:':.'t~~~~~d .. nd at the next at!p, "' 
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Toe learner should acquire the habit, when two mun· 
hers are marked down, of placing such a aumber under 
the less, that, whrn added together, the sum may be equal 
to the greater. The operation is the same as subtraction, 
though concei,·e<l in a different manner, and is useful in 
balancing accounts, an<l on other occasions in the con
cerns of Jife. 

l't1ULTIPLICATION. 

l\fulliplication is a compendious mode of addition, and 
teaches to find the amount of any given number by re
peating it any proposed number of times. Thus, 8 multi
plied by 5, or 5 limes 8, i• 40. The given numbers, 8 and 
5, are called factors; the firsf, 8, the multiplicand, the 
sec11nd, 5, the multiplier; and the amount, 20, the prod· 
uct. 

Ex.] 76859 mult. by 4, or 76859 added 4 times . 
4 76859 

76859 
30i 436 76859 

307436 
Tf lbe multiplier be IO, we annex a cypher to the multi

plicand. If the mulliplier be 100, we annex two cyphers; 
and so on. The reason is obvious, from the use of cy
phers in notation. 

RoLE •. Place the mulliplier under the mulliplicand, 
and urnll1ply the Jailer successively by the significant 
figures of lhe former; placing the right band figure of 
each product under I be figure of the multiplier from which 
\t arises; then add the product. 

Ji;.t.] (a) 7329 37846 93956 
365· 235 8704 

36645 
43974 

21987 

189230 37b824 
113538 657692 
75692 751648 

267508.5 8893810 817793024 
A number which cannol be produced by lhe multiplica

~i~~1 of two others is called a prime number; as 3, 5, 7, 

• A number which may be produced by the mulliplica
hon of two 01· more smaller ones, 1s called a composite 
number. For example, 27, which arises from the multi
plicatiou of 9 by 3; and these numbers, 9 and 3, are call
ed the component parts of 27. 

If the multiplier be a composite number, we may mul
tiply successively by the componenl parts. 

Ex.] 7638 by 45, or~ times 9 7638 
45 9 

38190 
30552 

68742 
5 

343710 343710 
Because the second product is equal to fi,.e times the 

~r~I, and. the first is equal to nine times the multiplicand, 
1t. is obl'tous that t?e second prodnct mus I be 61 e times 
nrne, or forly-.fh·.e times as g~eat as the mulliplicand. 

If the mull1pl1er be 5, .which is the half of 10, we may 
annex a cypher and d1v1de by 2. If it be 25, which is 
t~e.fourlh parl of JOO, we may annex lwo <Jphers, and 
dmde by 4. Olher contractions of the like kind will 
readily occur to the learner. 

To multiply by 9, which is one less than 10, we may 
annex a cypher; and subtract the mulliplicand from the 
number it composes. To multiply by 99,999, or any 
number of 9's, annex as many cyphers, and subtract the 
multiplicand. The reason is ob\•ious ; and a like rule 
may be found, though the unil place be different from 9. 

Multiplication is proved by repealing lhe operation, 
using the multiplier for the mulliplicand, and lhe mullipli
cand for the mulfiplier. 01· it may be done by casling out 
the nines; that is, cast out the nines of the mulliplier and 
multiplicand, and set down the remainders. Mulliply the 
remainders together, and if the excess of nines in theh· 
product be equal to the excess of 9's io lhe total product, 
the work may be deemed right : thus, in Ex. (a) abo1·e, 
the ex.ceEis of niees in the multiplicand is 3, and in the 
multiplier it is 5, and 3 X 5 = 15, or six above nine, 
which I find is the excess of nines in the to I al product. 
The best method of proving Multiplication is by Didsion; 
and if that be adopted, the two rules musl be learned at 
the same time. Theo lhe proef of each example in Mul
tiplication becomes a ~um in Division, and vice versa. 

COMPOUND MULTIPLICATION. 

Compound Multiplication teaches to find the amount of 
any given number of different denominations, by repeating 
it any proposed number of times. 

Ru LE. (1) Place the multiplier under Ibo lowest denom
inalion of the mulliplicand. (2) Mulliply lhe number of 
the lowest denominalion by the multiplier, and find bow 
many ones of the next higher denomination are contained 
in the product. (3) Write down thi:: exces!, and carry 
the ones to the product of the next higher denominalion, 
with which proceed as before; and so on, through all the 
denominations to the highest; whose product, together 
with the several excesses, taken as one number, will be the_ 
whole amount required. 

Examples of 111oney. 
91b. of tobacco, at 4s. 8td. per lb. 

. 4 8j-
!l 

2l. 2 4f lhe aoswer. 
The. pr~duct of a num.ber consisting of se,·eral parts, or 

denomrnalmns, by any simple number whatever, will eYi~ 
denlly be expressed by tak!ng the product of I hat simple 
a.umber and each part by itself as so many dis tinct ques
twns; lhus, 251. 12s. 6d. mulliplied by 9, will be 2251. 
I08s. 54d. =, by taking the shillings from the pence, 
and tb.e pounds from the shillings, and placing them in 
~he •lulhngs and pounds respecli1 ely, 2301. 12s. 6d. which 
IS the same as the rule; and this will be true whf'n the 
mulliplicaad is any compound number whale\' er. 
. Case I •. If lhe multiplier exceed 12, mulliply succes

sively by its componenl parts, inslead of the whole num
ber at once, as in simple mulliplication. 

Ex.] 16cwt. of cheese, at I!. 18s. ad. per cwt. 

JI. 18s. 8d. 
4 

7 14 8 
4 

301. I as. ad. the answer. 
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Ca•c If. ff the multiplier cannot be prouuccd by the 

~i~11\';~1~1a:~~;r o:r ~;~::I w~~;~be;:;t ~;dsotl;ro~e:;;~t; ~~ei~: 
mulliph· by the component parts as before, :rnd for the 
odd pa;ls add or subtract according: as is required. 

rr.] 17 ells of holland, al is. 8~d. per ell. 
7s. B}d. 

4 

J JO JO 
4 

6 3 4 
7 8?} 

61. J)s. Ojd. the answer. 

DIVISION. 

Di\"i!>ion teaches to find how often one number is con
fained in another of the same denomination, and thereby 

, performs the work of many subtractions. 
The number lo be divided is called the di.-idend. 
The number you divide by is called the divisor. 
The number of times the dividend contains the di,·isor 

is called the quotient. 
If the di"·idend contains the divisor any number of times, 

and some part or parts onr, those parts are called the 
remainder. 

RULE. (1) On the right and left of lhe dividend draw 
a curved line, and write the divisor on the left hand, and 
the quotient as it arises on the right. (2) Find how many 
times the divisor may be Uad in as many fig·ures of the 
dividend ad are just necessary, anU write the number in 
the quotient. (3) Multiply the divisor by the quotient 
figure, and set the product under that pad of the dividend 
used. ( 4) Subtract !he last found product from that part 
of the dh:idcnd under which it stands, and to the right 
lrnnd of the rem11inder bring clown the next figure of the 
dh·idend; which number divide as before; and so on, till 
the whole is finished. 

'Vhen the divisor does not exceed 12, tbe whole com. 
putation may be per~orrued without setting down any fig
ures except the quotient. 

Ex.] 7)35868(5J2;t 7)353G3 

5124 
'Vhen the dhisor is a composite number, and one of 

1he component parts also measures the dh·idend, we may 
dh,i<le successively by the component parts. 

EXAMPLE T. E'<AIUPL& IT. 

3011-1 by 63 975 by 105 = 5 x 7 x 3 
9)30t 1 J 5)975 

7)3346 3)195 

Quotient 478 7)65 

When there are cyphers annexed to tl.Je tli1·isor, cut 
t)1em off, and cut off an equal number of ~gures from lbt 
dh idend; annex these figures to the remainder. 

Ex.] 'l'o dhide 378643 by b200. 
52J00)3786H3(72~~H· 

36·1 

J46 
104 

4243 
The reason will appear by performing the opera lion al 

large, and comparing the steps. 

COJ\IPOUND DIVISION. 

Compound Division teaches to find bow often one giren 
number is contained in another of different deDomioa· 
tions. 

RuLE. (1) Place the numbers as in simple di,.ision. (2 
Begin at the left hancl, aud di ride each denomination by 
the divisor, setting t11e quotients under their respecthe 
dividends. (3) But if there be a remainder, after di,.idinr 
any of the denominations except the least, find ho" mani 
of the next lower denomination it is equal to, and add it io 
the number, if any, which was in this denomination before; 
then divide the sum as usual, and so on till the whole j, 
finis bed. 

The method of proof is the same as in simple division. 

Examples of money. 
Divide 2251. 2s. 4d. by 2. 

2)2251. 25. ~d. 

1121. J 1 s. 2d. the quotient. 
Case J. If the divisor exceed J2, dhide conlinually 

by its component parts, as in simple division. 
Ex.] What is cheese per cwt. if 16 c"·t. cost 301. 181. 

ad? 
4)301. 18s. ad. 

4)71. 148. 8d. 

I I. I 8s. 8d. the answer. 
Case II. If the divisor cannot be produced hy the mu!· 

tiplicatian of small numbers, dh ide by it after the manutr 
of long dh•ision. 

Ex. Di••ide 741. 13s. Gd. by 17. 
17)741. 13s. 6d.(41. 7s. lOd. the quotient. 

68 

6 
20 

J33 
1J9 
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REDUCTION. 

Reduction teaches to hl·ing numbers from one name or 
denomination to ano~her, without changing their value. 

Ruu:. All great names are brought into smaller ones 
by multiplying with so many of the next less as make one 
of the greater, adding to the product the parts of the less 
name, if the number to be reduced be a compound one; 
and all small names are brought into greater by dh-iding 
hy as many of the less as make one of the greater. 

EXAMPLES. 

1. Reduce 2551. 6s. 9d. into pence. 
20 

5!06 
12 

61281 
Here it is evident that 61281 pence is equal to 2:;5z. 6s. 

,d. 
2. How many pounds are there in 122562 pence! 

12)122562 

20)10213- 6 

Answer 51 O!. I 3s. 6d. 

THE RULE OF THREE DIRECT. 

The Rule of Three Direct teaches, by having ll1ree 
numbers given, to find a fourth, that shall have the same 
proporlion to the third a> the second has to the first. 

RuLE. (1) State the question: that is, place the num· 
hers so, that the first and third may be tl1e terms of sup
posilion and demand, and the second of the same kind 
with the answer required. (2) Bring the first and third 

Note. This rule, on account of its great and exfensif"e 
usefulness, is oftentimes called the Golden Rule of Pro
portion; for, on a proper application of it, and the preced. 
iog rules, the whole business of arithmetic, as well as eve· 
ry mathematical inquiry, depeads. The rule itsel[ is 
founded on this obvious principle, lhat the magnitude or 
quantity of any effect varies constanlly in p!'oportion to 
the varying part of the cause ; thus, the quantity of goods 
bought is in proportion lo the money laid out; the space 
gone over by an uniform motion is in proportion to the 
time, &c. A:; the idea annexed to the term proportion is 
easily conceived, it would be more perplexing than in
structive to explain, in this place, what is meant by it, in 
a strict geometrical sense. It may be sufficient, there
fore, to observe, that, independent of the precise meaning 
of that word, and its deducible properties, the truth of the 
rule, as applied to ordinary inquiries, may be made ,·ery 
evident, by attending only to principles already explained. 
It is shown in multiplication of money, that the price of 
one multiplied by the quantity is the price of the whole: 
and in division, that the price of the whole divided hy the 
quantity is the price of one. Now, in all cases of valuing 
goods, &c. where one is the first term of the proportion, it 
is plain that !be answer found by this rule will be the same 
as that found by multiplication of money: and where one 
is the last term of the proportion, it will be the same as 
that found by division of money. In like manner, if the 
first term be any number whatever, it is plain that the 
product of the second and third terms will be greater than 
the true answer required, by as much as the price in the 
second term exceeds the price of one, or as the first term 
exceeds an unit. Consequently this product divided by 
the first term will give the true answer required, and is the 
rnle. 

numbers into t1rn same <lenominatioa, and the second into THE RULE OF THREE INVERSE. 

the lowest name mentioned. (3) l\foltiply the second The Rule of Three Inverse teaches by having three 
and third numbers together, and dh·ide the product by ·numbers given to find a fourth, that shall have the same 
the first, and the quotient will be the answer to the qoes- proportion to the second as the first has to the third. 
tion, in the same denomination you left the second number If more require more, or less require less, the question 
in ; which may be brnught into any other denomination . he longs to the rule of three direct. 
required. But if more require less, or less-- require more, it belongs 

The method of proof is by inverting the question. to the rule of three inverse. 
Ex. If 12lb. of cheese cost 9s. 6d. what will 4 cheeses Rvt.E. (!) State and reduce the terms as in the ru!c 

cost, each weighing lqr. 6lb? of three direct. (2) Multiply the first aad second terms 
If 12lb. ; 9s. 6d. : : lqr. 5lb. X 4. together, and divide their product by the third, and the 

12 28 quotient is the answer to the question, in the same denoru· 

114 33 
4 

132 
114 

528 
1452 

12)1254 pence 

20)t04 6 

5l. 4s. 6d. 

inafion you left the second number in. 
The method of proof is by inverting the question. 
Ex.] What quantity of shalloou. that is 3 quarters of 

a yard wide, will line 7} yards of cloth, that is q. yard 
wjde? 

!yd. 2qrs. : 7 yds. 2qrs. : : 3 qrs. 
4 4 

30 
6 

3)180 

4)60 

15 yards, the answer. 
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More requirinp; more,. is when the thirJ term is greater 
than lhc lin~f, anti requires the fourth term to be greater 
than lhc i;econd. 

And less requiring less, is when the lhird term is less 
than 1he first, and requires the fourth term to be less than 
tbe second. 

In like manner, more requiring less, is when the third 
term is grealer than the first, and requires the fourth term 
to be less than the second. 

And less requiring more, is when the third term is less 
than the first, and requires the fourth term to be greater 
than the second. 

The reason of this rule may be explained from the prin
ciples of compound multiplication and division, in the same 
manner as the direct rule. For example.; If 6 men can 
do a piece of work in 10 days, in how many days will 12 
men do it? 6 X 10 

As 6 men: 10days;;12 men: -- = 5 days, 
12 

the answer. And here the product of lhe first and second 
terms, i.e. 6 times 10, or 60, is evidenHy the time in which 
one man would perform lbe work: therefore twelve men 
will do it in one twelfth part of that time, -0r 5 days; 
an<l this reasoning is applicable to any instance whatever. 

Note. Much of the difficulfy, which presents itself to 
the youug sludent, in ascertaining whether a guestion be 
direct or inverse, may be remo' eel, by adopt mg the folM 
lowing rule; which has recently been introduced in some 
of our seminaries, and much used. 

RuLE. Of the three given numbers, set that which is 
of the same name or kind as the term required or answer, 
for the third term; then consider whether the answer will 
be greater or less than this third term; if greater, set· the 
less of the two remaining numbers for the first tenn, and 
the other for the second; but if less, set the greater of 
those two numbers for the first term, and the other for the 
second, and multiply and <liride as under direct prnpor~ 
tioa. 

COMPOUND PROPORT10N. 

Compound Proportion leaches io resolve such questions 
as require two Ol' more statings by simple proportion; and 
that whether they are Jirect or inverse. 

RuLE. (1) Let that term be put in the second place 
which is of the same denomination with the term sought. 
(2) Place the lerms of supposition, one above another, in 
the first place; and the terms of demand, one above 
another, in the third place, (3) The first and third term 
of every row will be of one name, and must be recluced lo 
the same denominalion. (4) Examine e\'ery row sepa-
1·ately: by saying, if the first term.give l~e second, does 
ihe third 1·eqnire more or less? If 1t require more, mark 
the less extreme wilh a cross; but if less, mMk the greater 
extreme. (5) 111u!tiply all those numbers together which 
are marked for a dh·isor, and those which are not marked 
for a di,·idend, aad the quotient will be the answer sough!. 

l\~ote. 1Vhen lhe same numbers are found in the divisor 
as ia the di\'idend, they may be thrown out of both. Or 
any numbers may be divided by lheir greatest common 
dh-isor, anJ the quotients la.ken instead of them. 

Ex.] If 16 horses can eat up 9 bushels of oats in 6 days, 
how many horses will eat up 24 bushels in 7 days at the 
nme rate 1 

+ 9 bushels : 16 horses : : 24 bushels 
6days :--:: 7clays+ 

6 x 16 x 24 2 x 16 x 24 
----,by contraction = ---

9X7 3X7 
2 x 16 x 8 256 

= ___ = - = 36~ horses, the answer. 
I X 7 7 

The reason of this rule may be readily shown from the 
natul'e of direct and inverse proportion: for every row in 
this case is a particular statiJ~g_in one of those rules; and 
therefore if all the separate d1V1dends be collected togeth· 
er into one dividend, and all the divisors into one divisor, 
their quotient must be the aniwer sought. 'l'hu• in the 
example : 24 >< 16 

As 9 bush. : 16 horses ; ; 2..1 busL. : --by rule 
9 

24 x 16 
of three direct. As 6 days: --- horse•: :T days: 
24 x 16 x 6 9 
-----by rule of three inverse, which is the same 

9 x 7 
as the rule. 

PRAC'.rlCE. 

Practice is a contraction of the rule of three direct, 
when the first term happens to be an unit, or one: and bu 
its name from its daily use amongst merchants and tradea
men, being an easy and concise met hod of working most 
questions that occur in trade and business. 

'fhe method of proof is by tbe rule of three direct. 
An aliquot part of any number, is such a part of it, 11 

being laken a certain number of t·imes does exactly make 
the number. 

General R.,,le. 

I. Suppose the price of the given quantity lo be JI. or 
J.s. as is most convenient; then will the quantily itself be 
the answer at the supposed price. 2. Divide the gh·en 
price into aliquet parts, either of !he supposed price, or or 
another, and the sum of the quotients belonging to each 
will be the true answer required. 

Ex.] Whal is the nlue of 526 yards of cloth, at 3s. 
10{-d. per yard. 

526 :Ans. at I!. 

3s. 4d. is} 87 13 4 ditto at 0 3 4 
4d. is 1-. 8 15 4 ditto at 0 0 4 
2d. iq- 4 7 8 ditto at 0 0 2 

-!- is j 0 10 ll"i ditto al 0 0 Oi 

101 7 3~ ditto at 0 3 JO! the full prict. 
. In the above example, it is plain that the quantily 5:!6 
1s lhe answer at I l. consequently, as 3s. 4d. is lhe j of a 
pound, f par I of I hat quantity., or 871. 13s. 4d. is the price 
of 3s. 4d. in like rua11ner, as 4d. is lhe T1a part of3s. 4d. 
so , 1

0 of 87l. _13s. 4d. or 81. 15s. 4d. is the answer at 4d. 
And by reasonine: in lhis way 4l. 7s. Sd. will be shown to 
be the price at 2d. and !Os. I ltd. the price al J.. Now 
as ll1e sum of all these parts is equal lo the wli;le price, 
3s: lrid: ~o the sum of the answers belonging to each 
price, will be the answer at the full pi-ice required. And 
the same will be true in any example whalenr. 
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VULGAR FRACTTONS. 

ln order fo undel'Sfand the nature of Vulgar Fractions, 
we must suppose unity, or the number J, di\·ided into 
several equal parts. One or more of these parts is called 
a fraction, and is repre~ented by placing one number in a 
smaller character abo,·e a line, and anothel' under it : for 
example, a two fifth part is written thm•, .f.. The number 
under the line, 5, shows how many parts unify is divided 
into, and is called the denominator. The number above 
the line, 2, shows how many of these parts arc represented, 
and is called the numerator. 

It follows from the manner of representing fractions, 
that when the numerator is increased, the value of the 
fraction becomes greater; but, when the denominator is 
increased, the value becomes less. Hence we may infer, 
that, if the numeralor and denominator be bolh increased., 
or both climinished, in tbe same proportion, the value is 
not allered; and, therefore, if we multiply bolh by any 
number whatever, or divide them by any number which 
measures both, we shall obtain other fractions of equal 
value. Thus, every fraction may be expressed i11 a vari· 
ely of forms, which have a11 the same significarion. 

A fraction annexed to an integer, or whole number, 
makes a mixed number. For example, five and two third 
parls, or 5l. A fraction, whose numerator is greater than 
its denomioator, is called an improper fraction. For ex
arople, se\'enteen third parts, or 1"!7 • Fractions of this 
kind are greater than unity. Mixed numbers o:iay be 
represented in the form of improper fractions, and improp
er fraclions may be reduced to mixed numbers, i\nd some
times lo integers. A whole number may be lrealed as a 
fraction by making its denominator unity. 

" To reduce mixed numbers to improper fraclions: 
multiply the integer by the denominator of the fraction, 
and to lhe product add lhe numerator. The sum is 1be 
numerator of the improper fraction sought, and is placed 
abo,·e the i;h1en denominator.'' 

Examples. 7~ : 8j : Vj 
4 5 2 

29 43 19 
The answers are ~9 , -y. ancl ?,;'. 
Because one is equal lo two halves, or three third parls, 

or four quarters, nnd e,·ery integer is equal lo twice as 
many hah·es, or four times as many quarlers, and so on: 
therefore, e,·ery integer may be expresse<l in the form of 
an improper fraction, hi\' ing an_v :l~~ignecl denominator. 
The numcrafor is oblained by multiplying the inleger 
into the denominator. Hence the reason of lhe foregoing 
rule is evident. 5, rnduced to an improper fraction, 
whose denominator is 3, makes lf, and this added fo .;, 
amounts lot.;. 

"'l'o reduce improper fractions to whole 01· mixeJ num
bers: dh·ide the numerator by the denominator/' 

Examples. 'T" : H : R 
V)57 11)84 18)91(5t, 

90 

I 
'The answers are tij1 7 -r"T, and 5 ft. 

'l'fiis problem is the con\'erse of the former, and the 
reason rnny he illustraled in lhe same manner. 

"To reduce fraclions to lower terma;: dhide both 
o~ 

numerator and denominalor by any number which meas
ures boli.J, and place the quotient!5 in the form of a frac
tion." 

Examples. H u 'in• 
The answers are ~l; 16 ; -} ; for both the numeral or 

and denominator of the first fraction is divisible by 3; of 
the second by 16; and of the third by 90: but the an
swer$ are of precisely the same value as the original 
fractions. 

To find the greatest common measure of two numbers: 
divide the grealer by the less, and the divisor by the re
mainder continually, 1ill nothing remain; the last divisor is 
the greatest common measure. 

Ex. Required the greatest number which measures 
475 and 589? 
475)589(1 

475 

114)475(4 
456 

Here divide 589 by 475, and the 
remainder is 114; then divide 475 by 
114, and the remainder is 19; then 
114 by 19, and there is no remainder: 
frnm which we infer than 19, the last 
dh•isor, is the greatest common meas-

19)114(6 ure. 
114 

0 
To explain the reason of this we must observe, that any 

number which measures two others, will also measure 
their sum;, and their difference, and will measure any mul
tip~e of eilher. In the foregoing example, any number 
which measures 589 and 475, will measure tJ1eir difference 
114, and will measure 456, which iiJ a ruulliple of 114; 
and any number which measures 475, and 4.56 will also 
measure their difference 19. Consequently, no number 
greater I ban 19 can measure 589 and 475. Again, 19 
will measure them both, for it measures 114, and there
for~ m:a~ures 456, which is a mulliple of 114 and 475, 
which JS JUSt I 9 more than 456: and, because it measures 
475, anti 114, it wTII measure their sum 589. To reduce 
~: to the lowest possible terms, we divide both numbers 
by 19, and it comes lo H· 
fra~~i~:1e:·: a~·~a~; i~o1u~~·fo"w:~~:u/~s~reater than 1, tht> 

If lhe greatest 0001111011 measure of 3 numbers be rt:
quired, we find lhe gre<ttesl measme of lhe two first, and 
then !he greafesl measure of 1hat 1111mber, .and the third. 
If there lie more numbers we proceed in the same manner. 

"To reduce fraclion s lo olhers of equal 'f'alue I hat han· 
the 5<1nu~ de11omi11alor: lsl, multiply the numerator of 
each fraclion by all lhe denou1inators except its own. 
The producls are nume1ators !u lhe r·especlile fraction-. 
sougbt.'' 2rl, '' Mulliply all lhe clenominalors into eacl 1 
other; the product is the common denorni11alor." 

Rx. { and; and f = ill and ffi and lli-
4 X 9 X 8 = 288 firs! numeralor. 
7 X 5 X 8 = 280 !i.econd numernlor. 
3 X 5 X 9 = 135 third nmneralor. 
5 X 9 X 8 = 360 c:ommon denominalor. 

Here we multiply -A, .the numerator of lhe tirsl fractiou , 
Uy 9 and 8, lhe tlenom1n;tlors of the two others · and the 
product 2B3 i~ 1he numeralo1· of the fraclio~1 go 11 ~ ht 
~qu_i,alt:nl lo !he firs!. 'J1hP. olhcr numerators are found 
111. like manner,. an~ lhe com.man denominator, 360, is oh
tatne(I hy mult1plymg the gnen dt>nomin :l fN~ t"., n, t: . ;11 11 
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each other. In the course of the whole operation the nu
merators and denominators of each fraction are mulliplie<l 
by the same numbers, and therefore their nlue is not al· 
tered. 

ROLE· Reduce them, if necessary, to a common denom• 
ioator; add the numerators, and place the sum above the 
denominator. 

Ex. t. l + t = H + H = H· 
2. f + .;. + T.1i = Ht + lH + ~H = 1/·U. 

The numerators of fractions that have the same denom· 
inalor signify like parts; and the reason for adding them 
is equally obvious, as that for adding shillings or any other 
inferior denomination. 

SUBTRACTION OF VULGAR FRACTIONS. 

Rur.E. "Reduce the fractions to a common deoomina~ 
tor; subtract the numerator of the subtrahend from the 
numerator of the minuend, and place the remainder above 
1he denominator." 

E:rmn11les. Subtract t from ·H, and ·i-51 from i · 
H-~ t--lT 

JI X 7 = 77 3 X JI = 33 
3 x 12 = 36 5 x 4 = 20 

41 13 rem. 

12 x 7 = 84 4 x 11 = 44 
The answers are -: !-, and i:l· 

To subtract a fraction from an integer : Subtract the 
numerator from the denominator, and place the remainder 
above the <lenorninator; prefix to this the integer diminish ~ 
~d by unity. 

Ex. Subtract j from 12. Remainder 1J f . 
MULTIPLICATION OF T"ULGAR FRACTIONS. 

RuLE. "Multiply the numernlors of the factor; to
gether for the numerator of the producl, and the <lenomi
utors together for the denominator of the product.'' 

Ex. 1st. -l x .;. = H 
2 x 5 = 10 numerator 
3 X 7 = 21 denominator. 

Ex. 2. st x Ti = 1u 2 = 65T'.,,. 
8} = ¥ 
7{ = $41 

42 x 31 = 1302 
5 x 4 = 20 

To multiply~ by f is the same as to find what two 
third parts of~ comes to; if one third part only ba<l been 
required, ii would have been obtained by multiplying the 
denominator 7 by 3, because the nlue of fraclions is 
lessened when their denominators are increased; and I his 
comes to y•-r; and, because two thirds were required, we 
must double that fraction, which is done by multiplying 
the numerator by 2, and comes to it· Hence we infer 
that fractions of fractions, or compouml fractions, ·such as 
.;. of {,are reduced to simple ones by multiplication. 'The 
same method is followed when the compound fraction isex
pre,.ed in three parts or more. 

If a number be multipliccl by any inlcge r, ils '".'1lue .is in. 
creased. If it be multiplied by I, or fa_ke!1 one hme, 11 un. 
dergocs no alteralion. ff it be 11111l_11phcl.I hy a pro~r 
fraction, or taken for one half, two llurdi;, or tl1e hke, 111 
, . 3 Jue is diminished, and the product is less than the nam. 
ber multiplied. 

DIVIS10N OF VDLGAR FRACTION'S. 

RuLE. (1) "Multiply the numerator of the dh-idead 
by the denominator of the divbor. 'l'he product ia the 
numerator of the quotient." (2) "~1ultiply the denomi. 
nator of the dividend by the numerator of the diviaor. 
'l'he product is the denominator of the quotient." 

Ex. Di1•ide f by f· Quotient H· 
2X9=18 
5X1=35 

To explain the reason of this operatiou; suppose ii re
quired to di,,ide j by 1, or to take one scvent.h part oq, 
This is obtained by multiplying the denonunator bJ 1, 
for the value of fractions is diminished by increasing their 
denominators, and it comes to ..fi· Again, because I ii 
nine times less 1ban se,·en, the quotient of any numberdi. 
vided by t will be nine times greater than the quotieot 
of the same number di' ided by 7. Therefore we multiply 
-r2T by 9, and obtain +{. . 

If the divisol' and diddend i..,·e the same denominator 
it is sufficient to dh·ide the numerators. 

Ex. H divided by y',. quotes 4. 

The quotient of any number didded by a properfra .. 
tion is greater than the dividend. It is obl'ious, that U'f 
integer coutains more halves, mo1·e third parts, and the 
like, than it contains unils; and, if an integer and Cractioa 
be divided alike, the quotients will have the same propor• 
tion to the numbers divided; but the value of an integer 
is increased when the divisor ii; a proper fraction; there
fore the value of a fraction in the like case is increasecl 
also. 

The foregoing rule may be extended to e'•ery case, _by 
reducing in tegers and mixed numbe1·s to the form of UD· 
proper fractions. 

D ECl!\IAL J'RACTJONS. 

A decimal fraction is a fraction whose denominator ii 

:~: d~rn:~~:t!r::e:o~u;:~s: p~~~e~nbt::O~e0fh:·r~~~\~~~: 
mark the frac tion; and whatever number of figure• fol• 
lows the comma, the same is the index of the poweroften 
io the denominator, or there must be as many cypber1af· 
ter unit in the den1Jminal or, as figures after the comwa. 

r1"bus 4,7 is 4 and lTS• 
.47 signifies Forty-se\'en hunuredlh parts, 
.ff.17 Forty-seven thousandth parts. 
.407 Four bund. and 7 thousandth parl•· 

4.07 Four, and seven hundredth parto. 
4.007 Four, anrl se>·en thousandth part•· 

To reduce vulgar fractions to clccimnl ones: "Anne~ 
a cypher to the numerator, and clh·ide it by the deoonu
uator, aunexing a CJphcr continu~lly to the remainder." 
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EXAMPLES. 

}I= .16 1-. = .07812.5 
75)120(16 64)500(078125 

} = .666, &c. 
3)20(666 

75 

450 
450 

443 

520 
512 

80 
64 

160 
128 

320 
320 

18 

20 
18 

20 
18 

20 

r.rhe reason of this operalion will be evident, jf we con-
1ider that the numerator of a vulgar fracHon is understood 
to be dh'ide<l by the denominator; and this division is ac
tually performed wLen it is recluce<l to a decimal. 

Some vulgar fractions may be reduced to decimals, and 
are called finite decimals. Others cannot be exactly re· 
duced, because the division always leaves a remainder; 
but, by continuing the division, we shall perceive how the 
decimal may be extended to any length whatever. These 
are called in6nile decimals. 

Lower denominations may be considered as fractions of 
higher ones, and reduced to decimals accordingly. 

'l~he value of deejmal places decreases like that of in· 
tegers, ten of the Jower place in either being equal to one 
of the next higher; and -the same holds in passing from 
decimals to integers. T11erefore, all the operations are 
performed in the same way with decimals, whether placed 
by themselves or annexed to integers, as with pure inte
gers. The only peculiarity lies in the arrangement and 
poinling of the decimals. 

In addition and subtraction, "Arrange units under units, 
tenth parts under tenth parts, and proceed as in integers/' 

Add 32.035 from 13.348 
136.374 take 9.2993 
160.63 

12.3645 4.0487 

3.JJ.4035 

Jn multiplicalion, "Allow as many decimal places in 
the product as there are in both factors. If the product 
has not so many places, supply them by prefixing cyphers 

: on the left hand." 

Ex. 1st. 1.37 2d. .1572 
1.8 .12 

1096 .018864 
137 

2.466 
'i111e reason of lhis rule ruay be explained, by observing 

that the value of the product depends on the value of the 
factors: and since each decimal place in either factor di~ 
mini~he~ it~ l'alue ten times, it must equally diminish the 
value of the product. 

'ro multiply decimals by 10, move the decimal point 
30* 

one place to the 1·ighl; to muliiply ~y 100, 1000, or th.• 
like move it as many places to the right as there are CJ -
phe:·s in the multiplier. 

In division, " Poiot the quotient ~o that t~~re may ~e 
an equal number of decimal places m the d1v1dend as m 
the divisor and quotient together." 

Ex. Divide 14 by .7854. 

, 7854)14.000000(17.82, &c. 
7854 

61460 
54978 

64820 
62832 

19830 

Therefore, if there be the same numbe_r of decim~I 
places in the divisor and dividend, there will be uone m 

thki~o~~~fde .15 by .25. Answer 3, which is a whole 
number. 

If there be more in the dividend, the quotient will have 
as many as the dividend has more than the divisor. See 
above. 

If there be more in the divisor, we must annex, or sup .. · 
pose annexed, as many cyphers. to the .di.vidend as may 
complc::te the number of decimals m the d1v1sor, and all the 
figures of the quotient are integers. 

Ex. Divide 8 by .125. 

.125)8.000(6-> Answer in whole numbers. 
7.50 

500 
500 

'To recluce numbers of clijferent cle11ominations lo their 
equivalent clecimal values: Rur.E. (1) Write the given 
numbers perpendicularly under each other, beginning at 
the least. (2) Opposite each dividend, on the left hand, 
place such a number for a divisor as will bring it to the 
next superior name, and draw a perpendicular line be
hveen them. (3) Begin with the highest; and write the 
quotient of each division, as decimal par1s, on the right 
hand of fhe dividend next below it, and so proceed to the 
last; and the last quotient is the decimal sought. 

E.,, Reduce 15s. 9,}d. to the decimal of a l. "I 3. 12 9.75 
20 15.8125 

.7~0625 the decimal required. 

To find the ·vnl11e of ""11 given decimal in terms of the 
integer. RvLE. Multiply the decimal by the number of 
pat·ts in the next less denomination, and cut oH" as many 
places for a remainder, to f lie right hantl, as there are 
places in the given decimal; and so proceed with the 
rest. 
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Rx. "What io the value of .875 of a I. 
.S75 

;?0 

•. 7.500 
12 

d. 6.000 Answer 7s. 6d. 
If the divisor leave a remainder, !he quotient may be ex

tended to more decimal places; but those are not regard· 
ed in fixing !he decimal point. . See a~ove. . 

The reason for fixing the decimal porn! ~s .dir':cled, may 
be inferred from the rule followed in mulhphcahon. The 
quotient multiplied by the divisor produces thi; divide~d.; 
and therefore the number of decimal places ID the dm
dend is equal to those in the divisor and quotient together. 

Some decimals though extended to any length, are 
never complete ;

1 

and others, which termin.ate at last, 
sometimes consh;t of so many places, that 1t would be 
difficult in practice to extend them fully. In these cases, 
we may extend the decimal to three, four, or more places, 
according to the nature of the articles, and the degree of 
accuracy required. In this manner we may perform any 
operation with ease by the common rules, and the ~nswe~s 
we obtain are sufficiently exact for any purpose ID buS1-

ON THE EXTRACTING Oi' ROOTS. 

The root is a number, whose continual multiplication 
into itself produces the power; and is denominated the 
square, cube, 4th, 5th, root, &c. according as it is, when 
rai•ed to the 2d, 3d, 4th, 51h, &c. power, equal to that 
power. Thus 2 js the square root of 4, because 2 X 2 
= 4; and 4 is the cube root of 64, because 4 X 4 X 4 
= 64; and so on. 

Although there is 110 number of which we cannot find 

~~cto~v~~e:i~:ct:%~/~~nt~~~ee~~~ d~~e:3i~~d~um;;~: b~ 
the help of decimals, we can approximate toward the root, 
to aoy assigned degree of exactness. 

The roots which approximate are called surd rooh, and 
those which are perfectly accurate are called rational 
roots. 

Roots are sometimes <leaoted, as in algebra, by writing 
the character V before the power, with the index of the 
root against it: thus, the third root of 70 j3 expressed 
~n;, and the second rool of it is v70, the index 2 being 
always omitted when the square or second root is design· 
ed. 

If the power be expressed by several numbers, wirh the 
sign +or - between them, a line is drawn from the top 
of the sign over all t b" parls of ii; tlrns, the third root of 
28 - t 3 is ~:;=rs. 

ometi111e~ roots are designed like powers, wLth frac· 
tional indic~~; thui;, the square root of 5 is st, the third 
~.rn is 19-h and !he fourth root of 40 - 12 is 
40-1:.:. ·" &c. 

TO EXTRACT THE Sf;tUARE ROOT. 

Rcu:. (1 ~ Distiru~uisb the given number into periods of 
two fi ~ ure! each, h_v puttine; a point over the place of unilst 
anoth,. o•«r 1he ploce of hundreds, and so on. (2) Find 
a square number either equol to, or the next less than, the 

first period; and put !he root or it to the right hand !f~ 
gi\en number, afler rhe manner of aquol1ent figure I~ 6 
vision, and it will be rhe first figure of the roo.t requ1a:ed. 

~~~ ~oulh~;a;;:m~~1~d::•b:~n~d d:'!'~·~~./:~.~I ~:,;:~·;or.'~~ 
idend. (4) Place the do.uble of the roo! _already foull4, 
on the left band of !he di• idend, for a dmsor. (5) C... 
sider what figure must be annexed to lhe dh·isor, IO ta.t 
if the result be multiplied by ii, the product may be eqlll 
to, or the next less than, the dividend, and ii will be tlie 
3d figure of the root. (6) E'uhlracl the product from 1• 
dividend, and to the remainder .bring _d~wn !he nest p. 
riod, for a new di• idend. (7) Fmd ad" 1Sor as before, ".J 
doubling the figures already in the root; and from lhttc 
find the next figures of the root, as in !he last art icle;llltl 
so on through all the periods to the last. 

Note. If there are decimals in the gil·en number, k 
must he pointed both ways from unity, and the root be 
made to consist of as many whole numbers and decimall 
as there are periods belonging lo each ; and when the 
figures belonging to the given number are exhausted, tlle 
operalion may be coulinued at pleasure by adding cy· 
pbers. 

Required the square root of 5t.990S5. 

~99025 {2846 the POet. 
4 

t.8)H9 
129 

464)2090 
1856 

4685)28H5 
23H5 

EXTRACTION OF THE Cl1DE ROOT. 

RuLE. (I) Find by !rial the 11eorest rational cube to!H 
given number, and call it the assumed cube. (2) Tbcl, 
as twice the assumed cube added to the gi>en number, ii 
to twice the gi.-en number added to the supposed cube,• 
is the roof of the supposed cuhe 10 the root required Dell· 
ly. (3) By laking the cube of the rool thus found for tM 
supposed cube, and repeating the operation, the root mar 
be had lo a slill greater degree of exactness. 

Ex. I. Whot is the cube root oflU8•? 
BJ: trial I fine.I the neare ... t roof, less than the given n1• 

her, IS 23, the cube of which is 12167. 
Then 12167 X 2 + 12.i,8.i. = S6818, and 

12.i,8.i, x 2 + 12167 = 87185. Therer.ra 
as 86818: 87185: :23: 28.198, and 28.198 is I~ root,.. 
quired nearly. 

2. 'Vhat is the cube root of 2? 
As the nearest rational root is 1, we hB\"e 1 x S +I = >lo, and 2 X 2 + 1 = 5. 

Then.i.: 5:: I : ~ = 1.25 =root nearlv. 
Again, the (:ube of l = W, therefore ~· ·x i +I 

: ~ x 2 +a·: :i, or '-H : 'It: :.1: m = 1.2599,&c. 
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TO &JI.TRACT THE ROOTS OF POWERS JN GENERAL• 
RoLE f. Prepare the given number for extraction, by 

pointing off from the units place as the root required di. 
reefs. 

2. Find the first figure of the root by trial, and subtract 
ils power from the given number. 

s. To the remainder bring down the first figure in the 
next period, and call ii the dividend. 

4. lnvohe the root to the next inferior power to that 
which is given, and multiply ii by the number denoting 
the gh·en power for a divisor. . 

5. Find how many times ll1e divisor may be hacl m the 
dividend, and the quotient will be another figure of the 
root. 

6. lm10IH the whole root to the given power, and sub
tract it from the given number as before. 

7. Bring down the fast figure of the next period to the 
remainder for a new dividenJ., to which find a new divisor, 
and so on till the whole is finished. 

Ex. What is the cube root of 53157876 

5S157°S76(S76 
27= 3 3 

3 1 X 3 = 27)261 dividend. 

50653 = 57 3 

s• x S = 4'107)250~3 second dividend . 
53157376 

0 
The reason of the process in the Extraction of Roots 

may be seen in ALGEBRA. 
Thus we have gone over all the principal rules in com

mon arithmetic, gh·iug under each an example or exam
ples, by the a":Ssistance of which the reader may invent any 
number of olher8 for his own improvement in the branch 
of science. 'Ve have not touched upon simple interest, 
discount, loss and gain, &c. because these are but modifi
cations of the Rule of Three; and may be done either by 
1he rules there given, or by Practice. We doubt not that 
this article, if followed by that under the word Algebra, 
which though 6rst in order in a rliclionary necessari.ly 
comes last in practice, will be found sufficient for almost 
all purposes in common life. 

ARITHMETIC, decimal, that containing the doctrine 
of decimal fractions. See AaITflMETrc. 

Aat•rBMETIC of infinites, the doctrine of infinite Eeries. 
See SERIES. 

ARITHMETIC, instrumental, that performed by means 
CJf instrnments, as the abacus or counling board, Napier's 
bone!I, &c. 

ARITHMETIC, literal, the same with specious. See 
ALGEBRA. 

ARl'fHJUETIC, logarithmeticaJ, that performed by means 
of logarithms. See LooARJTHM. 

AlllTRJ\U.lTJc, logistical, tbe same with sexagesimal. 
A11.1THl\1ETIC, !:lexagesimal, the doctrine of ~exagesimal 

fractions. 
ARrTHMETIC, specious, the same with algebra. See 

A.LOEHR.\. 
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ARITHMETICAL, compltmenl of a logarithm, the 
sum or number which a logarithm wants of 10,000000 : 
thus fhe arithmetical complement of the logarithm 8.15403':! 
is 1.845968. 

Aa1THMETtCAL ptogression. See ALGEBRA· 
Aa1TRMETICAL proportion. See ALGEBRA. 
ARITHMOMANCY, a species of divination perform· 

ed by means of numbers. 
ARLEQUIN, an English trivial name applied to some 

birds, insects, shells, &c. remarkable for their striking 
colours. 

to !eR!1~1~~ ::~~~ci~ ~: e~hc~o:~~":!ppj, l~:~:t~~~ i;!:a~~ 
steel, in order to increase ils magnelic virtue. 

ARM, in sea language. A ship is said to be armed when 
fitted out and provided in all respecls for war. 

ARMADILLO. See DvsAPus. 
ARMED, in the sea language. A cro8s bar shot is 

said to be armed when some ropeyarn or the like is rolled 
about the end of the iron bar whicl1 runs through the 
shot. 

An MED, in heraldry, is used when the horns, feet, beak, 
or talons, of any beast or bird of prey, are of a different 
colour from the rest of their body. He bears a cock or a 
falcon armed, &c. 

ARMENIANS, in church history, a sect or division 
amongst the eastern Christians; thus called from Armenia, 
the country anciently inhabited by them. There are two 
kinds of Armenians; the one catholic, ond subject to the 
pope, having a patriarch in Persia and another in Poland; 
the other makes a peculiar sect, having two patriarchs in 
Natolia. They are generally accused of being monophy
sites, only allowing of one nature in Jesus Christ. As lo 
the eucharist, they, for the most part, agree with the 
Greeks; they abstain rigorously from eating of blood, and 
meats str:angled, and are much addicted to fasling. 

ARM·EN'J:A. See Bos. 
ARMIGER, an esquire, or armour bearer. 
ARMILLA membranosa, in anatomy, is lhat circular 

ligament which comprehends all the tendons belonging lo 
the whole band within a circle, in the region of the car
pus. 

ARMILLARY, ARMJLLARts, in a general sense, some
thing consisting of rings, or circles, from armWa, a brace
let. 

Aal\IILLARY sphere, an arti6cial sphere, composed of a 
number of circles, representing the several circles of th e 
mundane sphere', put together in their natural order, to 
ease and assist the imagination in conceh•ing fhe constitu 
tion of ·the heavens, and the motions of the celestial bodies . 

The arrnillary sphern turns upon its axis P p, Plate 
XIV. Miscel. fig. 4 . within a silvered horizon II 0, which 
is divided into degrees, and moveable every way , upon a 
brass supporter. E Q represents the equinoctial, and AB 
the zodiac, which is a broad c irnle dh idcd inlo degrees, 
and into twelve equal parts, marked with the lwelve signs r, 15, U, &c. P Q p E, is the merirlisn, like1rise di.-ide <l 
into deg rees. 

The oth er pail s are the two tropics, an<l tll'o )!Olar c ir· 
cles, both delineated in the figure. 
~RMlNl?NS, in church history, a sect of Christians, 

which arose 111 Holland, by a separation from the Calv in· 
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ist... '!'hey are great 3sserters. of free will. They speak 
very ambiguously of the _p~esc1eoce or God. They look 
on the doctrine of the Trrn1ly as a pornt not necessary to 

sa~;·i~ti~~1: ~;dw~r:: '~~ t:r:llle~~i~et~e;: j:tl~;e pr:;ef110J; 
Ghost; and that Jesus is not equal to God the Father. 

ARJIOJSIN, a silk stuff, or kind of taffety, manufac
tured in the East Indies, at Lyons in France, and Lucca 
in Italy. That of the Indies is slighter than those made 
in Europe. 

ARMONIAC. See AMMONIA. 
ARMONICA. See HARMONICA. 
ARMORIAL. See HERALDRY. 
ARMOUR denotes all such habiliments as serve lo de

fend the body from wounds, especially of darts, a s••ord, 
a lance, &c. A complete suit of armour formerly consist
ed of a helmet, a shield, a cuirasse, a coat of mail, a gaunt· 
Jet, &c. all now laid aside. 

ARMS, cluirged, in heraldry, are such as retain their 
ancient integrity, witU: the addition of some new honourable 
bearing. 

ARMS, can.ling or vocal, those in which there are some 
figures, alluding to the name of the family. 

AaMs,fuZl or entire, such as retain their primitive purity, 
without any alterations or abatements. 

Anrr.ts,false, such as are not conformab]e to the rules of 
heraldry. 

A Rm, in falconry, the legs of a hawk from the thigh lo 
the foot. 

!:~::: fei:.:¥tda::,, } see HERALD• 

AR!\-rs, poursuivant at, see Pounsu1VAN'l'. 
ARJ111s, college of, see CoLLEGE ofarm.s. 
AllMY. An army i• composed of squadrons an<l bat

talions, and is usually divided into three corps, and form~ 
ed into three lin~s; the first line is called the no guard, 
the second the centre or main body, and the third the 
rear guard, or body of reserve. 'l'he middle of each line 
is possessed by the foot; the cavalry forms the right and 
left wing of each line; and sometimes they place squadrons 
of horse in the intervals between the battalions. '\Vhen 
the army i~ drawn up in order of battle, the horse are 
placed at 6\.·e feet distance from each other, and the foot 
at three. In each line the battalions are dislant from each 
other 180 feet, which is nearly equal to the extent of their 
front; and the same holds of the ~quadrnns, which are 
about 300 feet distant, the extent of their own front. 
These intervals are left for the squadrons and battalions 
of the second line to range themselves against the intel·~ 
vals of the first, that both may more readily ma1·ch through 
those spaces to the enemy: the first line is usually 300 
feet distant from the second, aod the secon<l from the third, 
that there may be sufficient room lo rally, when the squad
rons and battalions are broken. 

An army sometimes acquires clHI'erent appellations from 
the particular sen-ices in which it is emp!oyet.l. A coverincr 
army is fhat which covers a place, by lyin g•encampe<l f~ 
the protection of the different passes which bacl lo U1e 
principal object of defence. An army is said to blockade 
a place when, being well provided with heavy artillery, &c. 
it is employed lo invest a lawn for the purpose of reducing; 
it by assault or famine. An army of obsenation is so called 
becamrn, by its adrnnced posilions and desultory morn~ 
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ments, ii is constantly employed in watc~1ing t11c enemy. 
Such is a body of troops engaged by besr~gers t.o prevent 

~~i7:eb:~egmi~ug!~ i~~:~ P~;~:~e~l~!h~s s:•~~r~e~fgg~~s:: 
depot for effective service. Jn cases of emergency, the 
whole, or part of an army of reserve, is employed to re. 
cornr a lost day, or to secure a ,·ictory. AflyingarmyiJ 
a strong body of horse. an~ fool, usu.ally c?mmanded bra 
lieutenant general, which 1s always 111 J;°ol1on, to cover ill 
own g;misons, or to keep the. enemy m perpetual alarm. 

ARNI CA, leopard's bane, m botany, a genus of thepe. 
Jygamia superflua order, belonging lo the. syngenesia cl1111 
of plants; and in the natural method rank mg under the r .... 
ty ninth order, compositre discoides. The receptacle i 
naked; the pap pus is simple; and the fi~aments are five, 
without antherre. There are twelve species, five of which 
are European, and have been used in mediciue as disco. 
tients in chronic rheumatism, lumbago, &c. also internally 
in iutermittents. 

ARNOLDISTS, in church history, sectaries so called 
from their leader Arnold of Bresia, who was a great d<
clairner against the wealth and vices of the clergy; and 
who is also charged with preaching against baplism and 
the eucbarist. 

AROLEC, an American weight, equal to twenty.fire 
of our pounds. 

AROi'll A, or the odorant principle of plants, is dislincl· 
ly characteristic in each individual. "\Vater imp1·egnaled 
with this principle, is termed the distilled waler of the 
plant; of these a great variety is useJ in pharmacy. 

AROMATICS, in pharmacy, substances that possesu 
fragrant penetrating sme11, a strong pungent tasle, and a 
considerable stimulaling power on the system in general. 
See MATERIA MED1CA. 

A ROURA, a Grecian measnre of fifty feet. It was more 
frequently used for a square measure of half the plelhron, 
The Egyptian aroura was the square of one hundred 
cubits. 

ARPENT, a term somelimes used to denote an acre. 
ARRACHE'E, in heraldry, a tern1 applied to the "I" 

resentalions of plants torn up by the roots. 
ARRACK, or RACK, a spirituous liquor imported rrom 

1he East Indies, used by way of dram and in punch. The 
word arrack, according to !Hr. Lockyer, is an Indian name 
for strong waters of all kinds; for they call our spirit• and 
brandy English arrack. But what we understand by the 
name arrack, be affirms is properly no other than a !!pirit 
procured by distillation from a vegetable juice called toddy, 
which Bows by incisions out of the cocoa nut tree, like the 
bi'.cb juic~ procured among us. The toddy is a pleasant 
drmk by itself, when new, but purges those who are no& 

~:~~ t;,i~~ i~~~s~:1tn,J!d:~sh~:~1t :s"rea~,1=~~~ ~~fs~;:: 
bread with. 
Ther~ are, however, SC\'er3] kinds of arrack, t.listinguiUi· 

ed by different names; such as Ba1a\'ia arrack, a vinous 
spirit. oblain~d. by dislillalion from rice and sugar ferme'ut· 
ed w11h !he JlllCe of cocoa nut~. It is a stron,,. spirit; but 
being made in cop!Jer stills, is not so a''TeeaLle a~ Goa ar· 
rack. Biller, black, anri Columbo arr~ck are hot spiril1 
lillle valued, and seld?m impol'le<l by Eur~peans. . . 

The manner of makrne; the Goa arrack it1 tlJis: The Jlllct 
of the trees is not prncured in the way of tapping, as .,e 
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do; but lbe operat.orprovides bim~elfwilb a parcel of earl h
en pots, "·ilb bellies and necks hke our bird bottles; he 
make'J fast a number of these to his girdle, and any way 
else U1al he commodiously can aboul him. rl'hus equip
ped, he cliu1bs up the trunk of a cocoa tree; aad when he 
comes lo 1he boughs, be takes out bis knife, and cutting off 
one of lhe en1all knots or but Ions, be applies the mouth 
of rhe boltle lo the wound, ra.1ening it lo the bough with 
a bandage; in lhe same mauner he cuts off other buttons, 
and fasten:; on bis pots., till the whole number is employed: 
thiB done in the evening, degceuding from the tree, he 
leaves them 1ill the next morning; when he takes off the 
bottles, which are mostly fillec.l, and empties the juice into 
the proper receptacle. '1,lJis is r.epeated every uight, till 
a suffi1·ie11t quantily is produced; and the whole being 
then put together, is left lo fel'ment, which it soon does. 
'Vhen the fermentation is OYer, and the liquor or wash is 
become a little tart, it is . put into the still, and a fire being 
rua<le, the still is suffered to work as long as that which 
comes oHr has any consitlerable taste of spirit . rl'he 
liquor thus procured is the low wine of arrack; and this 
is so poor a Hquor, that it will soon corrupt and spoil, if 
not distilletl again, to separate some of its watery par ls; 
they therefore immediate ly after pour back this low wine 
iJlto the still, and rectify it to that very weak kind of proof 
spirit, in which state lVe find it. The arrack we meet with, 
no twithstanding its being a proof test, according lo the 
way of judging by the crown of bubbles, holds but a sixth, 
an<l sometimes but an eighth, part of pure spirit; wherea~ 
01u· other spirHs, when they show that proof, are generally 
esteewed to be one half pure spirit. 'I1here is a paper of 
obsen1 alio11s on nrrack, in the Melanges d'Histoire Natur. 
tom. v. p. 302. By fermenting, clisti!Jiug, and reclifying 
the juice of the American maple, "hich bas much lbe same 
taste as that of the cocoa, the aulbor says he made arrack 
not in the least inferior to any that comes from the East 
Jndies; and he thinks the juice of the sycamore and of 
the birch trees would equally answer the end. 

Arrack is not to be sold in Great Britain but in ware
houses entered as directed by 6th of Geo. I. cap. 21. upon 
forfeiture, and casks, &c. 

Arm.ACK, ltmgusian, is a spirituous liquor made by the 
r.rurlal'!S of Tungusia, of mare's milk, left to sour, and af
terward distilled twice or thrice belweea two earthen pots 
cJosely sloppccl, whence the liquo1· runs through. a small 
wooden pipe. Jt is more intoxicating than brandy. 

• \RRAGONI'I'E. See lll1NERALOGY. 

ARRAIGNillENT, in law, the arraigning or selling a 
thing in order; as a person is said to arraign a wril of novel 
di-sseisin, who prepares and fits it for trial. It is most 
properly used to call a person to answer in form of law 
upon an indictment, &c. at the suit of the king. 

ARRAY, in law, the ranking or setting forth of a jury 
or inque'it of men empannelled on a cause. 

an ~!n~1~~fa~Z\~~' ;~~e~~~ t~r=~~11:::' ti~e:!ew::~e:s,~n\; 
hede:e, anJ a small ditch, in consideration of a ylarly rent. 

ARREST, lhe apprehemling and reslraining" person, 
in order to oblige him to be obedient to the law; which in 
all cnses, except treason, felony, or breach of lbe peace, 
must be done by ' 'irtue of o. precept out of some court. 
Outer doors may be broken open to arrest a felon; bnt in 
ch-ii cases it is otherwise, unless it is in pursuit of one be
fore laken. 
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Attornies, &c. maliciously causing any person to be ar
rested, shall forfeit ten pounds and treble damages. T~e 
same penalty is incurred for arresling a person, except Ill 
criminal cases, and an escape warrant, on Sundays; but 
arrests made in the night are equally lawful wilh those by 
day. 

Peers of the realm, and members of parliament, may 
not be arrested for debt; nor can any other subject be 
arrested for Jess than 1 Ol. on a procees issued out of a supe
rior court, or 40s. in an inferior one. 

ARREST of judgment, the assigning just reasona why 
judgment should ~ot pass; as_ want of notice of the ~r!al, 
a material defect m the pleadmg, when the record differs 
from the deed pleaded, when persons are misnamed, when 
more is given by the Yerd_ict th_an is.la~d in the_d~claralion, 
&c. This may be done either 111 cnmmaI or civil cases. 

ARRESTANDIS bonis, &c. a writ that lies for one 
whose cattle or goods are taken by another, who is likely 
to carry them away before the contest is decided. 

ARRESTO facto super bonis, &c. a writ brought by a 
denizen against the goods of aliens found within this king
dom, as a recompense for goods taken from hiw in a for
eign country. 

ARRHABONARII, a sect of Chrislians who l10ld that 
the eucharist is neither the real flesh nor blood of Christ, 
nor yet the sign of them, but only the pledge, or earnest of 
them. 

ARRHEPHORIA, a feast among the Athenians, in
stituted in honour of Minerva, and llerse <laughter of Ce
c1·ops. 

ARR OBA, a weight used in Spain, in Portugal, at Goa , 
and throughout all Spanish America. The arroba of Por
tugal is 32 Lisbon lbs. of Spain 25 Spanish lbs. 

ARRONDE'E, in heraldry, a cross, the arms of which 
are composed of sections of a circle: not opposite to each 
other, so as to make the arms bulge out thicker in one part 
than another; but the sections of each arm lying the same 
way, so that the arm is erery where of aa equal thickness, 
aad all of them terminating at the edge of the escutcheon 
like the plain cross. 

ARRO\V) in surveyiag, small sticks shod with iron, to 
stick i11to lhe ground at lbe end of the chaia. 

Aaaow, in astronomy. See SAG ITTA. 
ARSCHIN, in commerce, a long measure used in China 

to measure stuffs. Four arschins make three yards of 
London . 

ARSENIC, one of the sernimetals, in a combined state, 
or in the state of an ore, extremely fatal as a poison, whence 
its name: composed of omie, a man, and v1i!~w, to kill. ll 
is commonly seen in 1he state of a calx, oxide, or ore, the 
natural colour of which is white. 

The white oxide of arseaic, or what is known in com
merce by the name of arsenic, is menlioned by Avicenna 
in the eleventh century; but at what period the melal 
callecl arsenic was first extracted from that oxide is un~ 
known.. II was only in the year 1733 that this metal was 
examined with cbymical precision. r.rhis examination, 
wbicb was performed by lllr. Brandl, demonstrated its pe
culiar nal ure; anc.J since that time it has always been con
sidered as a distinct metal, to which the term arsenic has 
been approprialed. 

Arsenic bas a bluish white colour not unlike tliat of sleel 
and a good deal of brilliancy. It has no sensible smeli 
while cold, but when heated it emits a strong odour of gar-
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Jil, '"Jiich i!; \'crJ cliaracterislic. Its specific gravily is 
8.31. Il ;, perhaps lhe most briltle ofall lhe metals, fall· 
ing to _pieces u~der a '.ery moderate blow of a hammer, an.d 
:ulmill111e; of berng: easily reduced to a ,·ery fine powder m 
J. mortar. Jt:, fu:'iill!!; point is not known, -because it is the 
most' ohfile of the metals, subliming wiU1out melting when 
expoPetl in dose 'e~sels to a beat of 5-10°. 'Vhen sub
limed slo" IJ, il crJstalizes in tetrahedrons, which Hauy 
has dcrnon ... trated to be the form of its integrant particles. 
It may be kept under water lfithout alteration; but when 
c>.pn'ied lo Ille open air, it soon loses its lustre, becomes 
blJck, anti f.tlls into pou der. 

Arscnit: i..: capable uf combining with two doses of ox
J!;ell, a1u.J or foro1ing compounds. 'Yhen exposed to a 
modi:rate heat, in contact with air, it sublimes in the form 
of a u hite pon Jer, and al the same lime emits a smell re
... embling garlic. Jf the hea1 is increased, it burns with 
an obscure bluish flame. Arsenic, indeed, is one of the 
mosl combuslible of tlie metals. 'rhe substance which 
sublime:s was formerly called arsenic or white arsenic, and 
is st ill known by thelie names in the commercial world. It 
is a combination of arsenic aml oxygen; and is now de
uominalcd while oxide of arsenic, and by Fourcroy arse
nious nci<.1, because it possesses several of the properties 

i>tf =~i=,'~i~,ali~~ ;isa:~~;moft~~p;~~~u~{rl ~~~~~:~~'iyb~~~~~; 
1he extraction of lhe other melals from their ores. \Vhcn 
obtained by these processes, it is a wLite, brittle, compact 
substance, of a glassy appearcrnce. It has a sharp, acrid 
la~le, wl1ich at last lea,es ao impression of sweetness, and 
is one of the most 'irulent poisons known. It has an alli
aceous smell. It is soluUle in 80 parts or waler at the 
tempera I me or 60 degrees, and in 15 parts of boiling 
water. This sululion has an acrid ta~le, and reddens 
'c.~ctabk• Ulucs. \\'Lien ii is slo'\ lye\ apoiated, the o~ide 
crystalizrs in 1eg11lar ltlia:Lcdrons. 'fhis oxide suhlimes 
\\ her1 lu~alcd to 283 degrees: ff heal is applied in close 
'esscls, it becomes pellucid like glass; but\\ hen exposed 
lo the air, ii soon recovers its former appearam:c:. The 
specific gra,·ity of this .glass is ..5.000; tha1 of 111e oxitJe, 
in its u:sual stale, 3.706. This o-xide is capable ofrom· 
bining with most of the metals, anti in genc1 a1 renders 
them brittle. From the experimeotso1~ P1ou!'I it appears, 
lhat this oxide is composed of ••• 75.2 arse11if', 

24.8 oxygen. 

100.0 
Arsenic is capable of combining with an addilional dose 

of oxygen, an<l of forming auother compound, first disco' er· 
ed by Scheele, known by the name of arsenic acid. The 
process prescribed by Scheele is, to dissolve three parts 
of white oxide of arsenic in seren parls of muriatic acid, 
to add five parts of nitric acid, to put the mixture into a 
retort, and dislill lo dryness. The dry mass is to be 
merel.Y brought lo a red heat, and then cooled again. It 
is solid arsenic acid. 

~~rsenic does not combine with carbon nor liydrogen. 
~his last .substance, howe,·er, when in the gaseous state, 
Utssolves 11; for when muriatic acid is boiled o\·er arsenic, 
that metal is ~radually oxidized and dissoll'ed, and al the 
same time hydrogen gas is emitted, which has the smell 
and the P?isooous _qualities of arsenic. Sulphur combines 
readily •nib arsenic. If we put a mixture of these two 
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bodies inlo a conred crucible and melt them, a red litre. 

:~:e::~s ~~ ~~~at:dfor:~i~hal!~ ~~.v~::,'~: ::!~;~::!~ 
white oxide of arsenic, or arsenic acid and tmlphur. ltt 

}~o~~~~~aasr:e~1fc:r!~0~1 C:!k~~eit~u!~:~;e 3~:~~~8 f~~~ 0:/:: 
plrnreous acid gas. If the white oxide of arsenic ii di. 
solred in muriatic acid, and a solution of sulpbureted .,. 
drogen in water is poured into the liquid, a fine yeU.. 
coloured powder falls to lhe bollom. This powder i 
usually called orpimenl. II may he formed by 1ublimiig 
arsenic aud sulphur by a heat not suflicienl lo melt ll1e& 
'.rhis substance is also found 11atin. It is conipostdo( 
thin plales which b3' e a considerable degree offtexibilk1. 
Its specific gravity is 5.315. 

Arsenic combines readily with phosphorus. Thephoo. 
phuret of arsenic may be formed by distilling equal pull 
of its ingredierrts oYer a moderate fire. It is bla ·k ud 
hrilliaul, and ought to "Ile preserrnd in waler. h m17 -
formed likewise by pulling equal parls of pho·phoruollll 
arsenic into a sufficient quantity of water, and keepioglM 
mixture moderately i1ot foT some time. 

Arsenic does not combine with azotic gaa nor m11riatir 
acid; neither is it readily oxidized by the aclioo of11ot 
acid; but it unites with most metals, and in general rn. 
uers lhem more brittle aud fusible. Melle~ gold tobi 
up 1-601h of arsenic. The alloy i• britlle and pair, 1111 
much harder than gold. 'rhe alloy of platina .and meU 
is brittle and Hry fusib1e. The arsenic may be septnl
ed by heal. It is by fusing platina and lhe r.bile osiie 
of arsenic toge1lier I bat this untracfable metal is fornied 
into the utensils 1equired4 T~ ·mixture, after ru~mg.i 
hammered at a red beat inlo bars. The arsenicis gndu
ally dri\Cn uff, and carries along wilh it most of lbc 
ha.er uiclals which happeu lo he presenl. The plalioaio 
then snllicienlly duclile to be wrouglit. !\felled oilier 
takes up l·l~lb of arsenic. The .!!oy i• brillle,7ellar 
coloured, and useless. Mercury may be arnalg.11111• 
v.ilb a1senic by keeping them for ~on1e 11our!:I o'er the lite, 
constanlly agitaling the nd,lu1c. 'l'lie amalgam i1pJ 
coloured, and composed of fi\ e pails of mercurJ, and OM 
or ar~euic. Copper DlilJ be: l.OOJt)ined with antnir ~ 
fusing 1liem tobelber in a clu:,e cruciLIP-; while their_. 
face b co' ered with co~mo11 sall to pre\ rnt tbe adilul 
d1e air, which would oxidize the arsenic. Thia 1He1i 
"hit~ ~nd brillle, and is used for a 'ariely of pur~i 
hut 1t 1s U!!!Ual to add to il a lil11e tin or biisrnurb. fl I 

known by the names of white copper an<l "hite lomlllr0 

When lhe quanlily of a1Be11ic is small, tbe alloy ia bot 
duchle and malleable. Jron and arsenic may be 11101• 
by fusion. The alloy i< white and b1i11le, aud m1y lit 

:i~~~:;i~~~fs ~~ !~efo1: 1a0n~t. ~~t;t;i~~i;~~I. i~ 1~~11~~s0 c:= 
of_coRJbining ~·ith more 1han its own \\right ora~ 
Tm and arsemc may be alloyed by fu;ion. The allo7' 

~:i~:: tt~r~;~p:r~fon~0f:r::~~:~~5, ~~;111~~1i. aut ~ 
~oml?°sed of 15 par.ts of _tin, and oue of arsenic, err.ti 
1zes m large plates like bismuth; it is more britlle ... 
zinc, and wore infusible I han 1 in. The arsenic may tit 
separaled by long exposure of the alloy lo heal in It. 
open air. I~ead and arseuic may be con1bined by fuU. 
'!'he alloy is brill le, darL colou1 ed, anu comp090d ,/. 
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plate•. Lead takes up 1-6th of its ..-eight of arsenic. 
Nickel combines readily with ar!lienic, and i11d~ed is !el~ 
Jom found "-ithout Lcing more or less conlaminatcd by 
that metal. The compound has a shade of reU, con
siderable hardne~~, and a specific gradty cono;;iderably 
under the mean. It j.. not maz;netic. Arsenic po~-

1ee'les the curious properly of desfrO.) ing 01e ma1?:11etic 
,·irtue of iron, and all olher metal~ susceptiLle ofthal "iT
tue. Zinc may be combineJ wilh arsenic by distilling a 
mi'.'tlure of it and of while oxide of arsenic. 'I'his alioy, 
occordin~ to Bergmann, ia compo~ed of four parts of zinc 
and one of ar"enic. Antimony forms with arsenic an alloy 
·which is ,·ery brittle, nry bard, and very fu!:tible; aud 
compo1eU, according lo Bergmann, of se\Cn parts of anti 
mony and one part of arsenic. Bismuth may he co111Uined 
with nbout I-15th of its weight of arsenic; but the prop
erties of lhis alloy ha'e nol been examined. 

The uffinilies of arsenic, and of its oxit.les, are pla-ced 
by Ber~nrnnn in lhe following order: 

.ti rstnic. Oxidt of nrsmic. 
Nickel, 1\.1uriatic acid, 
Cobalt, O•alic, 
Copper, Sulphuric, 
Jron, Nilric, 
Silver, Tartaric, 
Tin, Phosphoric, 
Gold, Fluoric, 
Platina, Sac lactic, 
Zinc, Succinic, 
A11tin1ony, Citric, 
Sulphur, Lactic, 
Phosphorus. Arsenic, 

Acelic, 
Prussic. 

ARSTS and TnEsr s, in music. A point is said to 
move 71tr arsiu et lhtsi11, w hicb rises in one part and falls 
in anolher. and t•ice verHa. 

A ROON, in law, the same nith houseburning, which 
i, felony at common law, and likewise by sl11!111e. 

AR1, and PART, iu lhe law of Scollan1l, is applied to 
an acromplire. 

ARTEDIA, a genus of !he digynia orcler, belonging to 
the peutanJria clas~ of plant..., and in the natural melhod 
ranki11~ umler the ·S51h order, umbellalre. The in,·olucra 
are pinnalifitl; lhe flo~cule!li of the disc a1e masculine; and 
lhc f1 uir i-; hi .. pid wilh scale... There ii but one species . 
AR'l 1 1i~L, a name gh en to a commercial a..,~ocialion, 

con~i-.1 in~ of a certain number of labourer~, "ho , ·olt1nlari
ly become responsible as a bocly for !he honesry of each 
indi,·i<lunl. rrhe tieparatc earnings of each man ilre put 
inln a common stock; a monthly allowanre irs arncle for 
hi:t s11pport; and <tt the end of lhe year the surplus is 
equally Ji\ ided. Hence arises the denominalion of tt1'ltl
llrliil.'k1J, pcr,.;ons employed by the Rn~sian mercJrnnhi of 
Sr. Pclcr!-i-hur~ lo collect dthts, &c. These are mostly 
nati>es of Archan~el of the lowest cla,,, yet tbei1· fitleli1y 
is rart:.1.Y to be complained of. 

1\RTE'\lfSIA, m11J!r1•ort, soulluniwood, and 1vor111· 
IVOod, a gt•nus of the po!Ju;amia irnperflua order, belonging 
lo the syn~ene1-ia clas1.1 of planf'i, and in the mtlural mclh
otl rnnki11!!; under the ·191h order, composilre nncamenla
rere. Tho rcccptacl~ i• eitlier noked or a little downy; it 
h:is no pappn'; the c3Jr< i:i imbricated wilh roumli-;h 
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scales ; and !lie corolla bas no radii. Tfif"re nre 4.1 !oipe
cies, of whirh lhe foll-Olling: are lhe n:otot re:markiible, t·i=. 

1. Arlto;i:-ia abrofaJ!IHn, or &ourhernwood, "hie h is 
kept in garde mt fo,· 1J1e 1ake of 1ls asreeable seen I, is a low 
shrulJ, ~eldom rising more than three or four feet high, 
seuding oul lateral sbruLby bran(' hes, growing erect, gar
ni~hed wilh fhe bristl1 lea\'CS-, lial'ing a sfrong scent wheu 
bruised. 

2. Arlemisia absinthium, or common wormwood, grows 
naturally in lanes and unculfh ated places, and is too well 
known lo requi1e any partkular description. 

3. Artemi~ia a1 borescens, or tree wormwood, grows 
nalurally in lfaly and the Le\3nt, near the sea. It rises, 
with a "oody &lalk, six or seven feet high, sending out 
many ligneous branhes, with leaves !lomew hat like thoee 
of !he commofl wormwood, but more finely divided, and 
much whiter. 

4. Arlemisia dracunculus, or tarragon, is frequently 
used in sallads, especially by the French, and is a very 
hardy plant, •preadiog greatly by ifs creeping roots. 

5. Artemii;ia marilimat or sea wormwood, grows nafnr 
ally on fhe seacoasttJ in mosl parts of Britain, where therr 
art. se,·eral lariet1es, ifnot dislinct species to be found. 

6. Artemisia Pontica, or Ponlic wormwood, commonly 
called Roman wormwood, is a low he1 baceous plant, whose 
stalks die in 3ulumn, and new ones appear in the &pdng. 
They are garnished wilh finely dhided lea\ es, wl.o!iiic nn· 
der ~ides arc woolly; and the upper parf of lhe stalks are 
furni-.hcd wifl1 e;lohular fiower1 which nod on one sifle, 
ha\'ing naked receptacles. 

7. Artemisia santonicum produces lhe semen suntoni
cnm, which is much used for worms in children. II grows 
nalurally in Persia, whence the seeds are brought lo Eu~ 
rope. Jr has !he appearance of our wild mugwort. 

8. Arlemisia 'ulgaris, or fommon mugworl, grows nat· 
urally on banks and by the •ide• of foot paths in man) 
parts of Brilain. !\lost of these are easily propagated b) 
slips or cuflin~q· 

ARTERIOSE ca11al, a lube in the heart of a fcrtus , 
that, "ilh the foramen o\'ale, is of use to preserve tlw 
circulation of the blood, &c. 

ARTERJOTOMY, the opening an artery with desigu 
to procure an e,·acualion of blood. 
.. This operation is used only in exlraordinary cases, a'!i 
1t 1s very dangerous; and must be practised in the tem
ples, the forehead, or behind the ears, where lhe arteries 
are ea-.ily clo'ied again. 

ARTERY, in analomy, a conical tube or canal which 
coineys lhe blood from !he heart lo all parts of the body. 
See ANATOMY. 

AHTHRITIS, ~out. See MEDtClNL 

ARTHRODIA; in natural hislory, a e;enu~ of imper · 
feet cryslals, founcl alwaJS in complex maSses; and form. 

~nn~nl:.ng single pyramids, \\ ilh ,·ery ~bort and slender col· 

ARTHAOOt.\, a species of articulation, wherein a Hat 
head of one bone is recehed into a shallow ..,odet of 311 • 

other. 
ARTICTIOAK. See Ct""'· 
An·rtcrtoAK, Jertt~rthm, 11 !i\pccies of sunflower. See 

J1 H.E ~NTlll"~, 

ARTICLE, in grammar, a parlicle in most lanr;u;thes 
that scr,es lo expre5s lbe Sf'\·cral Ca'."(.! :uul genders of 
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nouns, when the languages ha\'e not different terminalions 
to denote the ditferent states and circurnslaoces of nouns. 

The Latin has no article; but the Greeks have their 
0•: lhe eastern languages have their he empliaticum; and 
most of the modern languages have had recourse to arti· 
cles. The only article• made use of in the English 
tongue, are a and lhe; which, prefixed to substantives, 
determine their general signification to some particular 
thing. The use of a is in a general sense, and may be 
applied to any particular person or thing, and upon that 
account is called an indefinite article; but the, being a 
determinate article, is called definite or demons I rath-e, as 
applying the word to one individual. 'I'he French have 
three articles, le, la, and les; the Italians have theiril, 
lo, and let; and the Germans their der, das, and dat. 

ARTICLES of wm·, are known regulations for the gov
ernment of the army in the united kingdom, dominions 
beyond the seas, and foreign parts dependent upon this 
country. They may be altered at the pleasure of the 
sovereign; and in certain cases they extend to civilians: 

:ar~i:r "rat;', ~~o~i::,;~~: ;:tPFe1a~:i1~!a~ ;:mr~r '~~~e; 
for the sale of merchandize, or serve in any menial capac
ity. It is ordained that lhe articles of war shall be read 
in the circle of each regiment belonging to the British 
army every month, or oftener: if thought proper. A sold
ier is not liable to be tried by a military tribunal unless 
the articles of war have been read to him. 

ARTICULA'rE sounds are such sounds as express 
the letters, syllables, or words, of any alphabet or lan
guage: such arc formed by the human voice, and by 
son1e few birds, as parrots, &c. Other brutes cannot ar
ticulate the sounds of lbP.ir ,·oice. 

AR'rlCULATION, in anatomy, denotes the juncture 
9f two bones intended for morion. 

Arliculation is of two kinds: the 6rst is called diarthro
&i:.i, being that which has a manifest motion: that which 
only admits of an obscure motion is called synarthrosis. 
TJ1e former is subdivided into enarthrosis, arthrodia, and 
giuglymus. The latter is subdivided into symphysis, 
~ynlenosis, sutura, harmonia, syssarcosis, synchondrosia, 
and syoneurosis. See A:fATOi'llY. 

ARTICULA'TtON, in bolany, jointed as the culm or stalk 
ofreeds, corn, &c. It is also said of pods, like those of 
the hellyraru111 or French honeysuckle, which when ripe 
didcle into so many parts or joinls. 

ARTik'ICER, a person whose employment it is to man
ufacture any kind of commodity, as in iron, brass, wool, 
&c. such are smiths, weavers, carpenters, &c. If any 
such conspire not to work under certain prices, they are 
liable to divers penalties. Pe1·sons that contract with ar· 
ti6cers in wool or metals to go out of the kingdom shall he 
fineJ in any sum not exceeding 1001. and imprisoned for 
three months. 1f artificers that are abroad do not return 
in &ix: ~onlhs after warning, they shall be deemed aliens, 
and be rncapable of inheriting lands by descent. 

By :e\'Cral ~cl~ passed during the present reign, heavy 
penalties are mfl1cted on masters of ships assisting to se· 
duce artificers to leave these realms. 

AnT11-·1rER, in a military sense, he who prepares bombs, 
::renarlrg, &c. 
- AR'l'~FICIAL _lints, on a sector or other scale, are 
t:erta10 Imes, contrived to represent the logarithmic eines 
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and tangent•; which, by the help of a .line. or numben, 
will solve questions in tri~onometry, na' 1g,a11on, &c. 

ARTILLERY si<ni6e• all sort• or ~real guns or c .. 
non, mortars, howitzers, petards, a.n<l the like~ fogetller 
wilh all the apparatus and stores I heielo belonging, whiQ 
are not only taken into the fielcl, but likf'wise lo sieges, 
and made use of both lo attack and defend fortified places. 
It signi6es also the science of artillery or ~.unnery. 

ARTILLERY, train of, consists in an unluuiled nu111ber 

of pieces or ordnance; such as 2~ pounders, I 8 pounden, 
12, 9, 6, and 3 pounders; mortars from 13 to 8 inc:bs 
diameter; besides royals and cohorns; howitzers of ere
ry denomination, mounted on their proper carriage• and 
beds, &c. There is moreo\'er attached lo the train a 1ul
cient quantity of horses, spare carriages, spare mortar 
beds, &c. 

The train of artillery is, or shoul<l be, divided info 
brigades, to which belong not only the officers oflheregi. 

~:~~:~f ca;,~~~;~~r~eust o~:~~r;~,e c~;;.~'s ~f 1~t~~~:, ~~~1' 
increase of artillery clearly demonstrates its great utilit7; 
for in the year 1500, an army of 50,000 men had 0017 a 
pieces of cannon in I he field ; and in the Jear 17!.17, ,._ 
same number of troops brou~ht 200 piece• into the ie1i, 
including mortars and howilzers. 

Al the hallle of J ernappe, which was fought bel
t be French and Austrians on the 6th of NO\ ember, 1711, 
the latter had 120 pieces of cannon d1Spo•ed along ta 
heights of Framery, whilst their effocfj, e force in men ii 
not exceed 17,000. The Fi each on this occasion broapt 
nearly the same quantity of ordnance, some indeedoCn
traordinary calibre, but th,.,eir strenglh in men wu comiJ. 
erably more fol'lnidable. 

ARTILLERY, brigade of, generally consists of 8 or JI 
pieces of cannon, wi1h all the machinery and oflicenll 
conduct them, and all the necessary apparatu• tMnto 
belonging. 

ARTILLERY, park of, is that place appointed b1 ,., 
general of an army to encamp the train of artillery, •PP" 
ratu~, ammunition, as well as lhe baHalions of the arlillerJ, 
appointed for its sen-ice •nd defence. The figure oftle 
park of artillery is that of a parallelogram, unless thui· 
uation of the ground renders another necessary. 

The park of artillery is generally placed in the calll 
of lhe second line of encampment, and sometimes iitl 
rear line, or corps of resen·e. In both placeH the -
zles of the guns are in a line ,,·ith the fronts of the• 
jeanls' tents of the regiments of artillery anJ infa4 
Some generals choose to place the park about 300 pdll 
before the centre of tbe front line of the army. Bltlll 
the situation be where it will, the manner of formiog tk 
park is alm?st ev~r;r where lhe s?me. The most apptf!" 
ed method is to dmde the whole rnlo brigndes,placH'l~ 
guns of the first to the right of the front line, and tliir 
ammunilion behind I hem in one or more lines. The .. 

~~;~!;'~~~~~i~~o~~d-~h .. ~~ n~~~er~~'t1~~dw~:1i8~ 
confuS1on rn the for~mg and brcaling up of the part.• 
also on a march : besides, according to the numbers, 
stores therein contained are kno"-'n. 

ARTtLL.ERv,jie/d, includes eYery rec1uisite to rOfWlll 
the oeeraflons of an army, or of any part of an army adie 
offen>irely or defensively in the field. Field arlillil1 
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may be di\'ided into two distinct classes: field artiiler; 
properly so called, and horse artillery. 

Regiments of artillery are always encamped half on the 
right and half on the left of the park. The company of 
bombardiers, when they are formed into companies, alway a 
takes the right of the whole, and the lieulenaot colonel's 
company the lefl ; next to the bombardiers, the colonels, 
the majors, &c. so that the two youngest a1·e next but one 
to the centre or park: the two persons next to the park 
are the mine1·s on the right, and the artificers on the 
left. 

The colours are placed in the centre of lhe front line 
of guns, in the interval of the two alarm guns, in a Jine 
wilh the bells of arms of lhe companies. 

The lieulenant colonel's and major's tents front the 
centres of the second streets from lhe right and left off he 
regiment. 

ARTtLLERl', march of. 'l'he marches of the artillery 
are, of all the operations of war, lhe most delicate, because 
they must not only be direr.led on the object in view, but 
according to the mo,1ements the enemy make. Armies 
generally march in three columns, the cenlre column of 
which is the artillery: should the army march in more col~ 
umns, the artillery and heavy baggage march ne"erlheless 
in one or more of the centre columns: the :siluation of the 
enemy determines this. lf they are far from the enemy, 
the haggage and ammunition go before or behind, or are 
aent by a particular road; an army in such a-case rannor 
marclJ in loo many columns. But should the march be 
toward lhe enemy, the baggage must be all in the rear, 
and the whole arlillcry form the centre column, except 
sorue brigadeR, one of wliicb marches at the bead of each 
column, with guns loaded, and burning matches, preceded 
by a detachment for their safety. 'l'be French almost 
im·ariably 11lace their baggage in the centre. 

A detachment of pioneers, with tools, must al1Vays 
march al the head of the artillery, and of each column of 
ec;uipage or baggage. 

If the enemy is encamped on the right flanks of the 
march, the artillery, &c. should march lo the left of the 
troops, and vice vc1·sa. Should the enemy appear in 

1 molion, the troops front that way, by wheeling 1-o the 
righl or lefl by divisions; and lhe artillery whichTuai-ches 
in a line with the columns, passes lhrough their inlervals, 
and forms at the head oft he front line, which is formed of 
the column thal Oa11kecl nearest the enemy, taking ca1·e at 
the same time that the Linggage be well CO\'ered duJ·ing 
the acfion. 

AnTILLERl' co11111a11y, a regular ballalion of infonfry 
untlcr the rommancl of officers who are annually elected. 
It consists of genllemen of character and properly, bound 
by solemn declaration and obligation of attachment and 
fidelily to the king and constitution, and of readiness lo 
join in supporling the cidl aulhorily, aad of defending the 
metropolis. See the Hi•tory of this Company, by A. 
Highmore, Esq. 

lh::;::~~~~l~~~~~r;,ma ~1;1~~ ~f~~J~, ~~~a~J~~~~~~:: 
beloll~in~ lo lbe monoecia class ofplanfs. It has a cylin
tl1ic amcnlum or catkin, '"hicb thickens irradually and is 
corercd wilh flowers: the male and female in a different 
.1menfum. In lhe male tl1e calyx i• two rnhed, and the 
cornJ/a is wnnt~r;i;· In the fr.male, there is no cal.tx or 
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corolla: 1l1e stylus is one, and the drupa is many celled. 
'l'here are two species, viz. 

I. Artocarpus indsa. Though 1 his tree has been men
tioned by many voyagers, particularly by Dampier, by 
Rumphius, and by lord Anson, yet very lillle notil:e seem& 
to have been taken of if, till the return of captain Wallis 
from the South Seas. 

Captain Cook, in his Voyage, observes, that this fruit 
not only serves as a substitute for bread among the inhab
itants of Otaheite, and the neighbouring islands, but also, 
variously dressed, composes the pdncipal part of their 
food. It grows on a tree that is about the size of a mid
dling oak; ifs lea\'es are frequently a foot and a half long, 
of an oblong shape, deeply sinuaf·ed like those of fbe fig 
tree, which they resemble in colour and consislence, and 
in lhe exuding of a milky juice upon beiag •broken. 'l'be 
fruit is about the s!ze and shape of a new born child's head, 
and the surface is reliculaled, not much unlike a truffle; 
ii is CO\'ered with a thin skin, and has a core abot1t as big 
as the handle of a small knife. The eatable part lies be
tween the skin and the core; it is as white as snow, and 
somewhat of the consistence of new bread: it must be 
roasted before it is eaten, being first divided into three or 
four parts; its taste is insipid, wilb a slight Sffeetness, 
somewhat resembliag that of the urumb of wheaten bread 
mixed with a Jermrnleru artichoak. This fruit is also 
cooked in a kind of oven, which ren<lers it sofl, and some
thing like a boiled potato; not quite so farinact;ous as a 
good one, but more so than those of the middling soJ'I. Ot 
the bread fruit they aJso make three dishes, by putting 
either water or the milk of the cocoa nnl to ii, then beat
ing it to a paste with a stone pestle, and afterward mixing 
it with ripe plantains, bananas, or the sour pasle which 
they call mahie. 

The unripe artocarpus wahie, is likewise made (o sel'\'c 
as a succedanenm for ripe bread fruit before !he season i:li 
come on. The fruil of the bread free is .gathered just be
fore it is perfectly ripe; and being laid in heaps, is clo~e
ly covered wilh leaves : in this slate ii undergoc~ a fer 
menlation, and becomes disagreeably sweet; the core is 
then taken out entire, which is clone by gently pulling out 
the stalk, and the rest of the fruit is I brown into a bo1c 
which is dug for that purpose generally in the houses, and 
neatly lined on the bottom and side wilh grass: the whole 
is then co,·erecl wilh lea\ es, and h~En·y stones laid upon 
them; in I his stale il undergoes a second fermentation, and 
becomes sour, after which it will suffer no change for 
many months. ll is taken out of the hole <ts it is wanted 
for use ; and being made into balls, it is wrapped up in 
leaves and baked: afler it is dressed, ii will keep for fi\'e 
or six weeks. Ir is eaten bolb colc.I anti hot; and !he na
tives seldom make a meal wilhout ii, though fo ]~urope
ans the taste is as disagreeable as that of a pickled oli\•e 
generally is the 'first time ii is eaten. 

To procure this principrel article of l heir food, costs 
these happy people no trouble or labour, exce,pf climbing 
up a tree: the tree which produces it doe'i not indeed 
grow sponlaneousl_r; but if a man plants ten of them iu 
his life time, which he may do iu an hour, he will as com
p!etely fu~fil his.d111y lo his owu and future grnerativns, 
as the ~1all~e of our less l_emperate climate can do, by 

~t~;~~IJ:~=t ~"a! l~rt:~l~5o~ h:,;~t8e~·~S:l~~<l r:i:~1~i:1~~ !':,~ ):~ :~I~; 
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he ha' procured bread for his present household, he should 
com·ert a surplus into money, and lay it up for bis child
ren. 

2. Arlocarpns integ.rifolia, with entire Jeans. This is 
calleJ in tbe East Indies the joccabee. It bears fruit 
like the other, but it seem, lo be of an inferior kind. It is 
1airl there arP. ab<J\'e 30 varieties of this tree. 

ARTO rYRI rES, in church history, a sect of Christ· 
ians who u~ed bread and cheese in the eucharist, or bread, 
perhaps, baked with cheese; urging, in defence of this 
pr:tcrice, that in the first a~es of the world, men offered 
to G,>d the fruits of their flocks, as well as those of the 
earth. 

ARTS are cooimonly divided into liberal and mechani· 
cal : the former comprehending poetry, paiating, sculp· 
ture, archilectore, &c. and the latter, the whole body 
of mechanical trades, as carpenlry, masonry, turnery, &c .. 

AR Ti, fine, a term synonymous with the French ex
preB:. ion beduX arts, and perhaps imitated from it. The 
fine arts are p.iinling, sculplure, architecture, engraving, 
drawi1u;, and music; formerly classed under the more gen
eral ..tn·I appropriate de'icriplion of the liberal arts. See 
PAINTING, ScuLP'rURE, &c. 

AR VAL Ed FRAT RE•, in Roman antiquity, a college of 
twelve priei:sts, in;;tituted by Romulus. 

ARUM, wAKEROBtN, or cucs:ow PINT, in botany, a 

genus of the polyaodria order, belonging to the gynandria 
class of plants, and in the natural method ranking under 
the 2d order, piperitre. The spat ha is monophyllous, and 
cowl shaped: rhe spadix is naked above, female below, 
and stamineous in the middle. There are 32 species, of 
ivhicb the mo~t remarkable are the following: 

1. Arum arborei:Jcens, or dumb cane, is a native of the 
l'm;ar blan<ls and warm parts of America, where ii grows 
c hieOy on low grounds. All the parts of it abound with 
an acrid juice, so that if a leaf or parl of the slalk is broken 
~nd applied to the lip of the tongue, it occasions a ,-ery 
painful sensation and a great deftuxion of salha. The 
stalk• of thi> plant are sometimes applied to the moulhs of 
the ne~roes by way of puni'ihmenl. 

2. Arum arisarium, as well as the arum proboscidium 
and arum tenuifolimn, are all distini;:uished hy the general 
name of friar's cowl, on accounl of the resemblance of 
their flowers to the shape of the cowls worn by friars. 
The flowers appear in April. 

3. Arum colocasia, as well as the arum divaricatum, es
cult!nluru, peregrinum, and ~agitlifolium, have all mild roots, 
which are eaten by the inhahitants of the hot countries, 
where they grow naturally . E\•en the leaves of some of 
them, particularly those of the esculentnrn, which they 
call Indian kale. in those countries where many of the es
culenl vegetables of England are with difficulty produced, 
pro,·e a good succedau eum. 

.t. Arum divaricatnm ba3 s pear shaped leaves. 
5. Arum dracuncului, or the common dragons, ~rows 

natur~lly in most of the ~oul heru par ls of E11rope. It has 
~ :'\tra1ght stalk, lhree or four feet high, which is spotted 
l1~e the b~lly of a sna_ke: at the top it is spread out into 
leave~, which are cul into SC\'eral narrow segments almost 
to the bottorn, and are spr.ea<l open like a hand; at the 
top of the stalk the flower 1> produced which is in shape 
like the common arum, ha>ing a Joni spathe of a dark 
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purple colour, standing erect, with a large pistil of .. 
same colour. 

6. Arum Italicum is a nath:e of Jtaly, Spain, and Par. 
tmral. The lea\- es rise a foot and a half high, terminatmg 
in';_ point; they are ,·ery large, and fi~ely \·eiued witi 
white, i11tel's1tersed with black spots, wh1_ch, together wid 
the fine shining green, make a pretty nr1ely. 

7. Arum maculatum, or common wakerobin, grows nat• 
urally in wood• and on shady banks in most parta ~f 11rif. 
ain. The lea"es are halbe,·d shaped, ,·ery entire lld 
spotted ; the berries numerous, growing in a naked cl• 
ter. The Bowers appear in April; and their wonderflll 
structure ha~ given rise to many <lispules a:nong the bot· 
ani•ts. The receptacle is long, in the shape of 1 cla, 
with the seed buds surrounding its base. The chi•e1111 
fixed to the receptacle among>! the seed buds, 10 tmt 
there is no occasion for the tips to he supported 1lpGI 
threads, and therefore they have none; but they are tillll 
to the fruit stalk, and placed between two rowa of I• 
drils: the point in di•pute is, what is the use of tl1• 
tendrils? 

8. Arnm trilobatum, or a1·um of Ceylon, i~ a natifttf 
thal island and some other parts of India, and cannot.,_ 
cold. It is a low plant; the flower rises immediately f,.. 
the root, standing on a very short footstalk: the spatio 
is long, erect, and of a fine scarlet colour, H i1 allO til 
pistil. 

The roots of the maculatum ond dracunculus are ... 
in medicine, and differ in nothing but that the latter• 
somewhat slronger than the former. This root is I,.... 
erful slimulanl and aUenuanf. It is reckoned a medicill 
of efficacy in some cacheclic and chlorotic cases, 11111 
weakness of the stomach. Great benefit has been obtail
ed from it in rheumatic pains, particularly those or,.. 
fixed kind, and which were seated deep. In the10 ca.
it may Ue gi\•en from 10 grains to a scruple of the f .... 
root twice or lhrice a day, made into a bolus or emullill 
with unc tuous and mucilaginous sub:;lances. 

ARUNDELJAN MARBLES, called al•o the Porila 
Chronicle, are ancient stones, on which is inscribetl I 
chronicle of the cily of Athens, so1pposed to ha•• beet 
engraven in capital letters, in the island of Paro•, 214 
years before Christ. '!'hey take their name from tbearl 
of Arundel, who procured them from the East, or Croll 
his grand.,on, who presenled them to the uni\'enityel 
Oxford. The authenticity of these marbles ha led Ill 
contro,·ersy between Mr. Robertson, who in his 1 Parill 
Chronicle' questioned ii, and l\lr. Hewlett, who defe ... 
it in ii' Vin<licat1on of the Authenticity of the Pario 
Chronicle,' which see. 

AR UNDO, in botany, the reed, a genus of the di~ail 
order, belonging to the trianJria class of plant~, and iotM 
natural method ranking under the fourth order, gramila. 
The calyx consisls of lwo Yahes, and the flo!:!CUlet art 

~!~~a~l:dar:~wny. There are 14 species; the mot!,.. 

J. Arundo bambos, or the bamboo, a nalhe of the )Ill 
Jnd~es and so~e parts of America; where it frequently 
attains the he1gbt of GO feet. The main root is Jong, 
thkk, j?inted, spreads horizontally, and send• out m,,.Y 
cylindrical woody fibres, of a whitish colour and ma•1 
feet long. From the joints of the main root spring sefllll 
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round joinled stalks to a prodigious height, and at about 
JO or 1~ feet f1001 the grouud sencl out al their joints SC\'

eral 1halk.lf jorneU together at their base: these run up in 
the sau.te tuanuer ab tho:o,e lhey shoot out from. If any of 
these i1:1 plaulell with a piece of the first stalk adhering lo 
them, they will perpetuate their species. 'l' hey are arm .. 
ed at theu· joiuts M-itb one or two sharp rigid spines, and 
furui15hed y, itb oblong oral leaves, eight or niue inches 
Joog, seated on sbort footstalks. TLe flowers reseruble 
those of the common reed. 'I'be young shoo!t:J are coHr
ed wi1h a llark green bark; these when \ery lender are 
put in vinegar, sall, garlic, and the pods of capsicum, and 
thus afford a pickle which is esteemed a valuable condi
ment m tlie Judies, and is said greatly to promote the ap
pelite aud assist digeslion. 'l1he stalks in their young 
slate are almost solid, aud contain a milky juice: this is of 
a sweet nature; au<l as the stalks advance in age they be
come hollow excepl at the joinls, where Ibey are slopped 
by a n oody membrane, upon which this liquor lodges, 
and concretes into a substauce called tabaxir, or sugar of 
l\1ombu; which was held in such es-teem by the ancients 
in some particular disorders, that it was equal in value to 
i1s "'eight in silver. 1..,he olcl stalks grow to five or six 
inches diameter, and are then of a shining yellow colour: 
and are so hard anti durable that they are used in buildings, 
au<l for fnaking all sorts of household furni1 ure; and when 
bored through the membranes al their joints, are convert
ed in1o water pipes. The smaller stalks are useJ for walk
iug sticks, anti !he inhabilaots of Otaheite make Hutes of 
1bem about a foot lo11g, wilh lwo boles only; which they 
slop with the first finger of the left hand and lhe middle 
one of 1he right, and then blow thrnugh their nostrils. 

2. Arundo donax, or cultivated reed, is a nafrre of 
warm countries, but will bear the cold of our moderate 
·winters in 1 be open air. The slalks of this are brought 
from Spain and Portugal, and are used by tBe weavers, as 
also for maki11g fishing rods. 

3. Arun<lo orientalis is what the Turks use as writing 
pens; it grows in a valley near mount At hos, as also on 
the banks of the l'i\·er Jordan. 

4. AruuUJ phragmitis1 or the common marsh i·eed, 
growi; by lh e sides of our rivers, and in standing waters. 

'J.1he aru11do ,·ersicolor, or Indian variegated reed, is 
supposed to be a variety of lhe donaK, differing from it on
ly in ha,·iug rnriegalecl leaves; and the arundo picta, or 
iJliiped grass, is a lariety of !he Canary grass. 

ARUSPJCES, or llAn1JsP1ci;:s, an order of priesthood 
among the Romans, that pretended to foretell future events 
by inspecting the entrails of victims kille<l in sacri6ce. 

ARYTlENOIDES, in analomy, the narue of two car· 
tilages, which, together with others, constitute the head 
of lhe larynx. It is also applied to some muscles of lhe 
larynx. 

AS, in anliquily, a parlicular weight, consisting of twelve 
ounces, being the same with libra, or the Roman pound. 

As was also the name of a Roman coin, wLich waR of 
different matternnd weight, according to the different ages 
of the rommonwealth. 

It is also used to signify an ialeger di\•isible into tweh·e 
parts, from which last acceptation it signified a whole in
herifance. 

'11be u l1ad se,·eral di,·ii;iioos; the principal of which 
were the uncia, or ounce, being the twelfth part of the as; 
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sex tans, the sixth part of the as; qua<lrans, the fourth 
part; tl'iens, the third part; and semis, halftbe as, or six 
ounces. Bis was two t bird s of the as, or eight ounces ; 
anU dodrans, three fourlhs of the as. 

ASA, in the mateda medica, a name gh·en to two \·ery cl if~ 
ferenl \eget able productious, disting uished by epithets ex
pressh e of their smell. 

Asafceli<la is a \·ery stinking gum, drawn, according to 
Kempfer, from the root of an umbelliferous plant, which 
grows in !he proYince ofChorasan in Persia. 

ASAPPES, or Az .nEs, in the Turkish armies, a name 
giveu to the auxiliary lroops which they raise among the 
Christians under their dominion, and expose to the first 
shock of the enemy. 

ASAR UM,. AsARABACCA, a genus of the monogynia or
der, belonging lo the dodecandria class of plants. The 
calyx is trifid or quadrificl, and rests on the germen; there 
is no corolla; the capsule is leathery and crowned. There 
are three species, vis. 

] , Asarum Canadense, a native of Canada. 
2. A sarum Europreum, grows naturally in some parts of 

England. 
3. Asarum Virginicum, a nalirn of America, bas no re

markable properties. 
The principal use of this plant among us is as a slernula

tory. The root of asarum is perhaps the strongest of all 
the vegelable errbines, white hellebore ii self not excepted. 
Snuffed up the nose, in the quantity of a grain or two, it 
occasions a large evacuation of mucus, an cl raises a plen
tiful spitting. ~rhe leaves are considerably milder, and 
may be used to lhe quantity of 3, 4, or 5 grains. Geoffe
ry relates, that after snuffing up a dose of this errhine at 
nighl, he has frequently observed the discharge from the 
nose to continue for 3 days together, and that he has known 
a paralysis of the mouth and tongue cured by one dose. 

ASBESTUS, in mineralogy. This mineral was well 
known to the ancienls. They even ma<le a kind of cloth 
from one of the ,·arieties, which was famous among them 
for its incombustibility. Jt ia Coun<l abundanlly in most 
mountainous countries, ancl no where more abundantly than 
in Scotland. 

It is found in amorphous masses. Its tex lul'e is fibrou s. 
It s fragments often long, splintery. Specific gra\'ity from 
2.995 lo 0.6806. Absorbs water. Colour usually white 
or green. Fusible per se by the blowpipe. 

1st. Common asbestos. Specific gravity 2.5-17 lo 2.995 . 
Feels somewhat greasy. Colour leek green; sometimes o1~ 
ive or mountain green; sometimes greenish or yellowi:-h 
gray. Slreak gray. Powder gray. 

Flexible asbestus. Amianlhus. Conlposed of a bun. 
die of threads slightly cohering. Fibres flexible. Specif. 
ic gra\'ily, before it absorbs water, from 0.9088 to 2.3134; 
after absorbing water, from J.5662 to 2.3803. Feels 
greasy. Colour grayish or greenish white ; sometimes 
yellowish or sil\'ery white, olh·e or mountain green. 

Elastic asbeslus . Jl'lountain cork. This nriety has a 
strong resemblance to common cork. Its fibres are inter
woven. Specific gl'avily, before absorbing wat e r, from 
0.6806 to 0.9933; after absorbing wal er, from J.2492 to 
J.34~2. Feels meagre_. Yields lo the fingers like cork, 
and 1s somewhat elastic. Colour while; ~ometimes with 
a shade of red or yellow ; sometimes of a yellow or brown 
colour 
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Li:rniform asbe1fui;. Colour woorl brown, "''hich passes into ;ellow. Opaque. Very soft. Somewhat flexible, but not elastic. Adheres to the tongue. Feels harsh. 
A specimen of the common asbestus, analyzed by Berg-

mann, contained 
63.9 silica 
16.0 carbonat of magnesia 
12.8 carbonat of lime 
G.0 oxyde of iron 
1.1 alumina 

99.8 

A •pecimen of the flexible asbestus yielded lo the 
same chvmist, 

. 64.0 silica 
17 .2 carbonat of magnesia 
13. 9 carbon at of lime 
2.7 alumina 
2.2 oxyde of iron 

100.0 
A specimen of the elastic asbestus contained, according 

to the same analysis, 
56.2 silica 
26. l carbooat of magt1esia 
12.7 carbonat of lime 

3.0 iron 
2.0 alumina 

100.0 
rfweh•e different specimens of asbestus, analyze<l by Bergmann. yielded the same ingredients, differing a lil tie in 

their proportions. 
Sp. 2. Actinole. 

Strahlstein of Werner, except the glassy; Rayonante of Saussure and Brochante. Actinoli1e, a~bestinile, as
bestoiJ of Kirwan. Actinote of Hauy. 
This mineral occurs in the primitive rocks, and is usually mixed with those stones which contain a notable portion of magnesia. It is found both mas!'ii\'e and crystalized. The primifi\e form of its cryslals, acrording to Hauy, is a four sided prism whose bases are rhomhs, and wbirh he presumes to be the same wi1h 1he primiti\·e form of hornblende. It occurs in six·l!ided prism'!, in needles, and in small plates. Colour most commonly greenii;h. Texture radiated, rays diverging from a centre. Fragments undeterminate. Transparency 1 ; often opaque. Difficult to break. Specific gravity 2.916 lo 3.31. Fu&ible before the blowpipe. It is divided into two sub

apecies. 
ASCARINE, a genus of the dioecia mooandria class and order. Tbe essenlial character is, calyx ament, filiform: corolla none: male, anther worm shaped: fP-male, style none: sli~ma three lubed drupe. There is one species, a nalh·e of the Society Isles. 
ASCARIS, or Ascu10Es, a genus belonging to the 

cla~sof verme!il, and the order of vermes intestinre. These insects are found in the bodies of animals; have a round and elao;.tic body, tapering toward each extremity; three protuberances at the head; the tail obtuse or subulate; 
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and the intestine• spiral, milky white, and pelluci~: 1~~1 are of the two sexes, and very prol.ific; but their onea is still a matter of profound obscurity. There are 19' 
sp;~i~~:::i·s lumbricoiltcs is about the same length• 
the lumbricus terrestris, or common ea~th worm; b'Qt 
wants the protuberant ring toward the m1dJle of.tb~i! the only mark by which they ~anyrop~rly b~ d11.h 
ed. The body of the h11:~1brico1<les " c!h!'drica, ... subulated at each extremity; but the tail 1s BOJUWlio& 
triangular. The lumbricoides. is t l~e worm ~·hi~b. is llOll commonly found in the human mteslme:-i. It 1s nv1parous, 

an~.p~:c~~~: ;::~r:ufa~~;:~ee Plate XV. Nat. Hist. 6g. 
42, 43, "'ith faint annular rugre, and the ~outh tranBfene. is about a qual'ler of an inch ~ong, and thicker _al one elll ttan the ol her. It is found 111 bo~gy places, ID the "'811 

~!!~~;,a f~~~!:: an~t··:r~:;.fai~: 02fu1~1r~~e ~~~!~';~fa~d~ 
someHmes ,·omited up. 

ASCENDANT, AscENDDT, or AscEsnno .L111, among lawyers, is meanl of an~estor'il! or ~uch relahonu~ are nearer the root of !be family. Such are the fathlr1 grandfather, great uncle, &c. J.\olarriage is alwa}:s fo~ den bet ween the ascendants and desccnUanls m a r1gk 
line. 

ASCENDING, in astrono01y, is saiJ of such atan11 
arc l'i!iiiag abo\ e the J1orizo11, in. any {Jara lie! cf the ~Cllf" tor. Thus likc\\isc, 1. Ascendmg; lafllude, 1s the latill. 
of a planet when going toward the north pole. 2. Ao....i. ing nQde, i11 that poi11t of a pl<tnet's orbit, w~er.ein it~ 
the eclip1 i•~, to proceed northward. This 1s othenr• called 1he northern node, and represented by thiscbanc-

terA~~>;NDING vessels, in anatomy, those which carry'9 
blood up war(., as the aorta ascenclens, and \·eoa cava • 
cenrlr:m:. See ANATOl'IH. 

ASCENSION, in astronomy, the rising of the &unar~ 
star, or any part of the equinoctial with it, above thebort 
zon, is either right or oblique. 

Right ascension is that degree of the equator, reek• from the beginning of Aries, which rises with the 1un ora star, in a ri~bt •phere. It is found by the follo,.ing ..,. 
portion: as the radius, to the cosine of the sun or 111r'1 greatest declinalion, soi~ the lane;enl of the distance from Aries to J.Jibra, to the tangent of1ight ascension. 

Oblique ascension is tlrnl degree and minute of ~bl equinoclial, counting from the be~inning of Aries, whicll riises with !he centre of lhe sun or a star, or which coaMI to the horizon at the same time as the sun or star, in II oblique sphere. Jn orJer to find the oblique uce....., we must find the ascen.,ional difference. 
The arch of right ascension coincides with the right ... 

cension itself, and is the same in all parts of the gl~ The arch of oblique ascension coincides with the obhqll ascension, and changes according to the latitude of p\ac• rrhe sun's rirrht ascension in time, is useful to the prac
tical astronomer in ob~enalories, who a,ljusts hisclockllf 
sidereal time. H i=:enes to COll\'ert apjJarent to siderell time; as that of an eclipse of Jupiter's satellites, in order to know at what time it may be expected to happen bJ his clock. For this purpo..,e, the sun's 1·ight ascensioall the preceding noon, tog~Jher ~ith the increase of riglll 
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ascension from noon, must be added to the apparent time 
of the phenomenon sel Jown in lbe ephemeris. The sun's 
right a~cension in time s.enes al!io for computing the appa· 
rent time of a known star's passing the meridian: for, 
subtract the sun':s right ascension in time at noon, from the 
star's rfght ascension in timet the remainder is the appa· 
rent time of the star's passing the meridian neal'ly; from 
which the proportion at part of the daily increase of the 
sun's right ascension from this apparent time from noon, 
being f'ubtracted, leave~ 1he correct time of the star's 
passing the meridian. rrhe sun's right ascension in time 
is also useful for compu1ing the time of the moon and 
planets passing the meridian. 

ASCENS10NAJ, DU'FERENCE, the difference be, 
tween the right and oblique asceusioo of any point in the 
heavens; or it is the space of time that the sun rises 01.· 

sets before or after six o'clock. 
The ascensional difference may be found by this pro

portion, vi=. As the radius is to the lalilude of the place, 
so is tbe ta agent 11f the sun's declination, to the sine of the 
ascensional di£ference; by subtracling of whic;h from the 
right ascension, when lhe sun is in !he northern signs, and 
adding it when the sun is in the southern ones, you will 
find lhe oblique ascension. 

ASCENT, in lo~dc, a kind of argumentation, in which 
we rise from particulars to unh ersals. 

ASCETICS, in church bi•tory, such Cbristians in !be 
primili\'e chlll'ch a":t inured themselves to great degrees of 
abstinence and fosliug, in order to subdue their passions. 
Jn short, eYery kind of uncommon piety laid claim to the 
name ascelic. 

ASCII, au oppellation given to those inhabitants of the 
earth~ who, at certain seasons of the year, have no shadow: 
such are all the inhabitants of the torrid zooe, when the 
sun is 'ertical to them. 

ASC!DlA, the name of a genus of verrues, the body 
of which is fixed, roundish, and apparently issuing from a 
c;heath; the apertures two, generally placed near the 
summit, one below the other. These creatures are more 
or Jess gelatinous, and have the power of contracting and 
Jilating themseh·es at pleasure; some of them are fur
nished with a long slem, but mrnd of them are sessile. 
'I'bere are six species, as the papiliosa, &c. See Plate X. 
'lat. Hist. fi~. 40. 

ASCJTJE, a sect of Christians in the second century, 
who introduced a kind of bacchanals iato their assemblies, 
and tlaucr.tl round an inHated bag or skin, saying," these 
are the new botlles, filled with new wine," as referred to 
hy Jesu s Christ. 

ASCITES, in medicine, the common rlropsy. See 
iHEDICINElo 

AflC!UM, a genus of the polyandria monogynia cl"ss 
and order. The essenlial character is, calyx five leaved, 
coriaceous; corolla five petalled; berry one celled, many 
seeds. There is ooe species, a free of Guiana. 

ASCLEPIAD, in ancient poetry, a verse composed of 
four feet, the fi1·ot of which is a spondee, the second a cho
riambns, an<l the two last daclyls; OJ' of four feet and a 
cresnrn, the fir!;f a c.;pondee, !he secoud a dactyle, afler 
which comes the cre<;uro, !Len lhe two dactyls, as 

\.h.:c1?1111Batavisediteregibus. 

ASCLEPIAS, •w \Ll.OIV WORT: a genus of the digy
nia order, anJ pcntandri;.t class of plants; and in the nat-
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oral method ranking under the 30th order, conlorta. 
The generic character is taken from five oval, concave, 
hornlike nectaria, which are found in the flower. There 
are 34 species, of which the following are the most re
markable, vis. 

I. Asclepias alba, or common swallow wort, a native of 
the south of France, Spaiu, aud Italy, 

2. Asclepias Curassavica, or bastard ipecacuanba, is a 
native of the warm...,parts of Ameri<:a. It rises to the 
height of five or six feet, with upright stems; the flowers 
are of a scarlet colour, and the hol'DY uectariums in the 
middle are of a bright saffron, and there is a succession of 
flowers on the same plant from June to October. This 
species is tender, and must be preserYed in a stove room. 

3. Asclepias Syriaca, or greater Syrian dogsbane, is a 
perennial plant; the flowers are a. bright purple colour. 

The root of the first species is used in medicine, and is 
esteemed sudorific an<l diuretir. Its sensible qualilies 
resemble those ofvalerian, which is pl·eferred to it. The 
milky juice of the plant is considered as poi~onous. 

ASCODRUT lE, in church history, a sect of gnostics, 
who placed all religion in knowledge; and under pretence 
of ipiritual worship, would admit of ao external or corpo~ 
real symbols whatever. 

ASCOLIA, in Grecian antiquity, a festival celebrated 
by the Athenian husbandmen in honour of Bacchus, to 
whom Ibey sacrificed a he goat, because lhat animal de ... 
strays the \1 i11es. Out of the victim's skin, it was custom· 
ary to make a bottle, which, being filled with oil and wine, 
fell as a reward to hi01 who first fixed himself upon it with 
one foot. 

ASCRlPTlTJ, or adscriptitii, were a description of 
villains, who, coming from abroad, settled in the lands of 
some new lord, whose servants or subjects they became, 
being annexed to the lands, and like other Yillains trans* 
ferred and sold witb him. 

ASCYRUM, Peter's wort, a genus of the polyandda 
order, and polya<lelphia class of plants ; and in the natur
al method ranking under the 20th order, rotacere. The 
calyx consists of four leaves; the corolla has four petals; 
the filaments are numerous, and divided into four bounda
ries. There are three species, viz. 

J. Ascyrum crux Andrere. 2. Ascyrum hypericoides. 
3 . Ascyrum ,-iJJosam : all natives of the "Vest Indies or 
America. 

ASH. See FRAxrnas. 
AsR, mountain. See SonBus. 
As A, poison. See RB us. 
ASHES, the eartby part of wood and other combnsti· 

bles, reu1aining after they are consumed by fire. These, 
if produced from a ' 'egetable1 arc of a while colour, and 
saltish taste, a few inslances excepted; and when boiled 
with fair water, yield a lixi,·ium of 3n acrimonious, alka
line, fiery, urinous taste. The ashes of all vegelables are 
·vilrifiab le, and are found lo con lain some il'on. 

Ashes of all hinds contain an alkaline salt, and are an 
excellent manure for cold and wet ~round. '!'bey are 
also of considerable .u?e in making lixi,·iums or lyes, for 
the purpo~es. of ~ied1c1ne, blr.a.ching, and for sugar works: 
and are d1s l111gu1-;heJ ll3 n.nous names; as pot ashes, 
pearl a'Slws~ n·~oll l\shes, aoJ weed ashes. Sec POT Ass, &c. 

ASLAi\ [, 111 c.ommerce, a siher coin, worth from 11 5· 
to 120 aspcrs. Sec ASPER. 
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ASP in zoolo£!;Y· See C'oLUBER. 
ASPA LATH US, African broom: a genus of lhe de

candria order, belonging to lhe diadelpbia class of plants: 
and in the nalural method ranking under the 32d order, 
papilionacere. The .calyx consists of. 5 divisions: the 
pod is o,·al and contarn!I 2 seeds. Of this genus there are 
37 species; all of which are natives of warm climates, and 
must be preserved in stoves by those who would cultivate 
them here. The rose wood, wbenc• the oleum Rhodii is 
obi ained, ;3 one of the species, but of which we have yet 
had no particular description. This wood was anciently 
in much l'eputc, as an astringent; but it is now used 
chiefly a~ a perfume. 

ASP ARAGUS, a g-enus of the monogynia order and 
hexandria class of plants.; and in the natural method, 
ranking under the 11th order, sarmentacere. The calyx 
is quinquepartite, an<l erect; the three inferior petals 
are bent oul ward; the Gerry bas three cells, and con
tains two seeds. There are 13 species; but the only 
one cultivated in the gardens is the common asparagus, 
wilh au upright herbaceous sfalk, bristly leaves, and 
equal stipula. r.rhe other species are kept only for the 
sake ofva1·iely. 

'l.,he garden asparagus i:S cultivated from seed. The 
manner of saving it is this: mark with a stick some of the 
fairest buds; and when they are rnn to berry, and the 
slalks begin lo dry and wither, cut l~ern up; rub otfthc 
be1Ties into a tub, and pouring water upon them, rub them 
about with your hands; the husks will break and let out 
the seed, and will swim alny with the water, in pouring 
it off; so 1hat in repealing this two or three limes, the seeds 
will be clean washed, and found at the boltom of the tnb. 
r.rbese must be dried, and in the beginning of February sown 
on a bed ofrlch earth. They must not be sown loo thick, 
and mnst be trod into the ground, and the earth raket.J ovel' 
them smooth; in October, when !be st·alks are withered aud 
clry, a litlle rotten dung must be spread half an inch thick 
over lhe whole surface of lhe bed. Nexl spring, the planls 
will Oe fit to plant out; the ground must lherefore be pre
pared for them by trenching it well, and burying a large 
quantity of rotten clung in the trenrhe~, so I hat it may lie at 
lea.st 6 inches below the surface of I he ground: when 1 his is 
done level the whole plot. The asparagus is to be planted 
out in the beginning of March, if I he soil is dry, and !he sea
son forward; but in a wet soi4 it is better to wait till the be
ginning of April, which is aboul the-season I bat the plants are 
beginning to shoot. The season being now come, the roofs 
may be placed two inches under the surface of the groun<l; 
aucl bet ween e\·ery four rows, a space of two feet and a 
half should be left for walking io, lo cul lhe asparagus. 
The second spring afte1· planting, some df the young as
para1!;11S may be cut for !he table. But the larger shoots 
should ouly be lnken, and lhese should be cut at two 
inches under the ground. As some people howeYer are 
very fonJ of early asparagus, the following clfreclion'3 o.l'e 
given, Liy which it may be obtainerl any time in winier: 
plant s~me ~ood roots of one year old in a moist rich soil, 
about e1r;ht me hes apart ; the second and third year nfler 
planting, they will be ready lo take up for bot beds; these 
should be made pretty strong, ahont lhree feet thick, with 

~=~s 5:t~~~.t?eu~~,.~:~ h:.~,~~:~t~1te~xa i~~~:s0~b:~o~~ ;I};~~ 
agamst a ridge made at one end, begin to lay in your planls 
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wilhouf trimming or cutting the fibres, and between 8'"1 
row lay a Jiltle ridge of fine earlh, and proc?ed thus Ufl 
the bed is planted; then eover the bed two mches thiek 
with earth, and encompac;;s it wilh a straw baud; and in 1 
week or as the bed is in the temper, pul on lhe frames IJtd 
glass;s, and lay on lhree inchPs thick of fresh e&rthoter 
lhe beds, and gi,·e them air and add fresh heal to lhent11 
it requires. These beds may be made from NO\·embtr 
Iii! March. 

ASPECT.inastronomy, denoles !he silualion o(planelo 
an<l stars, with respect to each olher; where9f we &rid 
mention of five kinds: I. Sex tile aspect is when theplanet1 
or stars are 60 degrees distant, and marked lhus *· 2. The 
quartile or quadrafe when Ibey are 90 <le_grees diolant, 
marked o. 3. Tnne when 120 degrees Ll1stant, marked 
!::,. 4, Opposition when 180 degrees dislant, marked a. 
And, 5. Conjunclion, when both in the same degree, mart;. 
ed d. 

Kepler, who added eight new ones, defines aRpecl tu be 
the angle firnned by the rays of two stars m~eting on 1't 
earth, whereby their good or barl influence is measurtd; 
for ii ought lo be observed, I hat l hese aspects betng fatt 
introduced by astrologers, were dislinguisherl info ltenip, 
malignant, and indifferent; the qnarlile and opposifioo beiig 
acconnled malign, 1 be lrine and sex tile benign or friendl,, 
and the conjunclion indifferent. ~ 

AsPECT, double, in pain!ing, is used wliere a singfe fig· 
ure is so contrived, as to represent two or more dilfereit 
objects, eifhet by changing lhe position of !he eye, or fry 
means of angular gJa-.ses. 

ABPECT, in a maritime sense, is tlie ''iew or profileofland 
or coast, and contains 1he figure or represenlalion of flie 
borders of any particular parl of !he sea. These figum 
and represen1alions may be found in all 1he rultiera orcfi. 
rectories for the seacoast. The Italians call them dtmDll• 
stralione. By means of Ibis knowledge you may am• 
lain whelher fhe land round the shore is high; if the cout 
ilself is steep or sloping; bent in lhe form of an art, or 
exlended in straight lines; round al the top, or rising toa 
point. E\-·ery rhing, in a word, is brought in a comd 
slale before lhe eye, as far a.:5 ree:ards harbours, bogt1 

gulfs, adjacent churches, trees, windmills, &c. 
AsPECT, menacing. An army is said to hold a ma

acing aspect, when by advanced mo1•emenls or position 
il gh e~ the opposing enemy cause lo apprehend otfensire 
operations. 

AsPECT, 1nilitary. A counlry is said fo ha,·e a mHita
ry aspect, when _i~s.general situalion presents appropri~te 
obstacles or fac1l1t1es for an army acting on the offen11ve 
or defensil'e. 

AsPECT, imposing. An army -is i;aid to ha,·e an im
posing aspect, when ii appears stl'onger than it realfy j9, 
T~i~ appearance is oflen assumed for the purpose.ofde
-ee1nng. an. enemy, ~nd may not improperly be comndered 
as a. pr111c1pal femt m war. 

ASPEN tree. See PoPuLus. 
ASP ER, in graam:ar, an accent peculiar to the Greek 

language, marked thus n and impol'line: thal lhe lelten 
ornr which it h~ placed ou~b! to be slrongly aspirate~ or 
pronounced as if an Ii 1vas Jo med with them. 
A~PER, or aspre, in commerce, a Turkish coin, three 

ofwbich ma.Ke a medine, and worth '50methinv more thal 
onr t:alfpc1wy. -~ 
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ASPERIFOLTATE, or asperifoli11s, among bolani•ts, 
•ucb plants as are rough lea\ ed. Of Ibis kind are bugloss, 
boraf,!;e, &c. 

ASPER UGO, small wild b!lgloss, a genus of the pen-
1andria monog.ynia cla~s; and in the natural method rank .. 
ing under the asperifolire. The calyx of the fruit is com
pressed, with fol.ls flal ly parallel, and sinuous. There are 
1wo species, vfa. 

J. AsPERUGO lEgyptiaca, a nolive of Egypt. 
2. AsPERUGO 7JTocmnbms, or wild bugloss, a native of 

Britain; which is ealen by horises, goats, shee}J• and 
swine ; but cows are not fond of it. 

ASPERULA, woodroqf, a genus of the monogynia 
and hexandria class of plan ls, an<l in f he nal ural method 
ranking umler the +l71h order, stellatre. The corolla is 
infuodiUuliform; a11d rhe c11psule contains two globular 
seeds. 'l'here are ele,·en species, lwo of which grow wild 
in Ene;land, vi.3. 

J. AsPERULA cynancl1ica, found on chalky l1ills. The 
roofs are used for dyeing red in Sweden. 

2. AsrERDLA odornta, a low umbelliferous plar.f, 
growing wild in woods and copses, and Bowering in l\Jay. 
lt hH an exceeding pleasant smell, which is improved by 
moderate exsiccation. It imparts its flavour lo , ·inous 
liquors. Asperula is supposed lo attenuate ,·iscid humours, 
and is recommended in obslruclions in the lh·er and bilia· 
ry duels, and by some in epilepsies and palsies; modern 
practice bas neverlheless rejeclecl it. The smell of it is 
Hid fo clrhe away licks and other insects. 

ASPH A L'rUM. See B1TuMEN. 
ASPHODELUS, asphodel, or king's spear, a genu!!I 

of the mono~ynia orde1·, belonging lo the hexanclria class 
of plan ls. The calyx is divided i11lo six parts; and the 
nectarium consisls of six valves covering the nectarium. 
There are five species, viz. 

1. AsrnonELDS romos1ts, or rvhile asphodel. The 
leaves are long; the stalks rise to abo\'e three feet high, 
and divide into se\'eral spreading branches ; these are 
fermiuated by loose spikes of white Bowers. 

2. AsrnooEr~us luteus, or common yellow nsplwdel, 
has strong round single stalks near three feet high, with 
yellow slar e:haped flower!'!, \\hich appear in June. 

3. AsrnonELusjishtlosus, or 0'11ion lrnved asphodel, is 
an annual plant, tbe 8owers of which are white. 

ASPIRATE, in g1·ammar, denotes words marked with 
the asper. 

ASPIRATION, among ~rammarians, is used to de
nole the pronouncir1g a syllable with some Yehemence; 
as these words beginning wilh the letler H, /tear, heal, 
which are pronouuc~d more softly wilbout the H, as ear, 
eat. 

ASPIS. See CoLUBF.R. 
ASPLENIUM, milt ivlLsle or spleen wort, in botony, 

n genus of cryploa;amious plants of the order filices, tl.Je 
fructificalion of which is arranged in cluslers, and disposed 
in form of slraight lines, ur.der the disk of the leaf. 

This genus comprehends 47 specieR, natives of different 
countries, some of wbicb were formerly used in medicine, 
but are now rejecled. 

ASS, frasl of, a frsliral, celebrated <lnrin~ lhe dark 
ti!?;cg, in commemoration of the Vire:in Mary's flight. On 
this occa"ion, a youn!!; girl, richly dresseJ, u-ilh a child in 
her arm•, was set upon on ass. The beast wos Jed lo the 

VOL. 1. 32 

ASS 

altar, where mass was said wilb great pomp. _'!'ue M5 
was taught to kneel, and a hymn was sung JU bis praise. 
As soon as the ceremony was ended, the priest and fhe 
people brayed in imitation of !he asa. 'I' bis was esteemed 
an act of derotion, and performed by autborily of the 
church. 

Ass, asinus, in zoology. See Eq_uu1. 
ASSARON, or omer, a measure of capacify, in use 

among the Hebrews, containing fi,·e pints. Jt was !he 
measure of manna which God appointed for e\'ery h· 
raelife. 

ASSAULT, in Jaw, a \•iolenf injury offered lo a man's 
person: it may be committed by offering a blow, or a 
t hreateoing speech. In case a person threatens lo beat 
anolher, or lies in wait to do it, if the other is hindered in 
his business, and receil•es loss, it will be an assaull, fur 
which an action may be brought, aor1 damages recovered; 
or !he party lhreatening may be bound oYer to lhe peace. 
Not only slriking, but thrusting, pushing, casting slones, 
or lhrowing drink in the face of any person, are t.leemed 
assaulls. 

Jn all which cases, a man may plead in llis justification, 
the defence of his person (but not of hi• goods) or of his 
falher, molher, wife, child, master, &c. 

ASSAYING, is lhe art of finding bow much pure 
melal is contained in every ore, or the· proporlion of lhe 
se,·eral ingredients of any mixed metal, which is done in 
the following manner: 

J. Gold. To obtain pure gold 1<0 have only lo dis
solve the gold of commerce in nitromuriatic. acitl, and 
precipitote the melal by dropping in a very diluted solu
tion of sulphat of iron; the powder which precipitates, 
after being well washed and dried, is pure gold. 

2. Pfolinum. Platinum can scarcely be obtained per
fecl ly pure in the metallic state, at least in any consider· 
able quantity; because a sufficient beat for melling it can· 
nol be obtained. But its oxide may be procureU quite 
pure from the muriat of platinum and Ammonia, prepared 
by !he rules to be hereafter laid down. This sail is to be 
decomposed by a violent heal, and the residu1J1n, if neces
sary, may be re-dissolved in nifromuriafic acid, and pre
cipitated with soda. 

3. Silver. Dissoh·e the silver of commerce in nitric 
~cid, and precipitate with a diluted solution of sulpLat of 
iron. The precipitate is pure sih er. Or precipitate 
wilh common sall; form lhe precipitate into a pasle with 
soda; p11t it into a crucible lined wilh soda, and fuse it 
~itb a btisk heat, This process gives a button of pure 
silver. 

4. lllercttry may be obtaineJ pure by distilling a mix
tur~ of two parts cinnabar and one part of iron filings in 
an iron retort. TLe mercury comes overJ and IJ1e sul~ 
phuret of iron remains behind; or lhe oxymuriat of mer· 
cury may be rlecomposed by ammonia, and the precipitate 
heated either by itself or mixed with oil. 

5. Co1Jper may be dissoh-ed in murialic acidJ and the 
copper ~recip.itated by a ~olished plate of iron ; or t be 
black o.x1de ol copper, obta1!1ed. by decomposing cuprat•d 
ammou1a, moy be melted mth its own weight of pounded 
glass and pitch. 

6. Iron can scorcely be obtained perf•ctly free from 

f,r~b'~~j b;~~ c~r~~~::r~e~~r obtaining it as pure as possi-
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i. Tin may be obtaioed pure by solutioo in slrong 
nilric acid; the white oxide of tin is formed, which is 
insoluble. Let it be digested first '"ith muriatic acid, 
and afterward with aqua regia. Mix the oxi<le thus 
purified wilh its weight of pitch aod a little borax, and 
melt it in a crucible. 

8. Lead may be obtained pure from the carbonat by 
solution in diluted nitric acid and precipitation by a cylin
der of zinc; from the sulpburet by solution in nitric acid, 
mixing the solution with muriatic acid, and crystalizing. 
The cryslals of muriat of lead are to be dissolved in boil· 
ing waler, and lhen evaporated to dryness. The mass is 
to be melted in a crucible with 2j times its weight of black 
flux, 

9. Chymists have hitherto failed in their attempts to 
obtain nickel in a state of absolute purity. The great 
dofficulty is lo separate it from cobalt; upon which all re· 
agents ba,·e nearly the same action. The following inge
nious method bas been lately proposed by Mr. Phillips : 
dissolve the nickel of commerce in nitric acid to saturation. 
Throw down the arsenic acid by nitrat of lead. Then, 
afler filtration, add an excess of nitric acid, and introduce 
an iron rocl into the solution to throw down the copper. 
After !hie, precipitate the whole by carbonat of potass, 
and digest the precipitate in liquid ammonia. The cobalt 
and nickel are taken up; the iron and lead remain. Dilute 
the solution with water; add an excess of ammonia; then 

fu~~~n~~t~~s t~~1 ~1i1~:e~0~~~~rpita~~~nc~~:1!taet~~;sai~:~; 
oxide, and may be reduced by exposure to a strong heat 
with charcoal. 

10. Zinc may be dissolved in sulphuric acid, and a 
plate of zinc allowed to remain for a considerable time in 
the solution. It is then t~ be filtered, and the ainc to be 
precipitated wilh soda. The precipitate, edulcorated and 
dried, i• lo be miscd with half its weight of pure charcoal, 
and dislilled in an earthen ware retort. The zinc is found 

t pure in the neck of the retort. 

an~ 1Pr~!7~~~:~:j b;yb:ea~~:~;:~ ~a~!~~om~i~:t~cre:~~~~ 
tate i~ to be mixed with twice its weight of tartar, and 
fu5-cd in a crucible. A button of pure antimony is ob· 
fained. 

12. Bismuth, if impure, may be dissolved in nitric 
a~i~, and precipi!atetl by wat~r. The edulcorated pre
cr_pitale, formed !nto a paste woth oil, and rapidly fused 
mlh black flux, gives a button of pure bismuth. 

13. Tellurium was obtained pure by Klaproth, by 
forming its oxide inlo a paste with oil, and heating it to 
redness in a retort. 'l,he metal was rapidly revived. 

1-1. Ar1enic, in the state of 1vhite oxide, may be 
1lissolved in muriatic acid, precipitated by the affusioa 
~f water, re-dissolved_, aad a plate of zinc inserted mto the solution, mixing with it at the same time a lit
tle alcohol. The aroenic is precipitated in the melallic 
late. 

1:. • . Cobalt may be obtained pure in all likelihood by 
foll~woni; the process proposed by Mr. Phillips for the 
pur16cat1on of mckel. The following is a much cheaper 
proce~s rccomm?nded by Trommsdorf: mix a pound of 
the best smalt with four ounces of nitre and two ounces of 
charcoal powdPr, anti lhrow the mixture at intervals into 
a red hot crucible. This process is to be repealed three 
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times. The mixture i• lhen to be kept in a atrong boot
for an hour, stirrec-1 well, then mixed "ith four ounces el 
black flux, and kept in lhe strong beat of a forge for a 
hour longer. '.fhe cobalt, reduced bf this t_rea~ment,. iulill 
impure. It is to be mixed again with thrice II• we1gh1 of 
nitre, and deffagl'ated in a red hot crucibl" by small por. 
tions at a time. By this process the.iron is pero1id~ 
and the arsenic acidified. The mass os to be well wHh14r 
~~: ~~~o"~~dd~~~hbe~t i~ep~~i~da;fu,m!~~io•~•p~~'% 
dryness. A fresh portion of acid is to be added, and~ 
mass exposed to a moderate heat, Dilute with water, ud 
filler to separate the remains of the iron. Precipitaleli1 
pure potass, and reduce the oxide. 

16. J11anganese. Digest the black oxide of maog._ 
repeatedly in nitric acid ; then mix it with sugar, and dii
solve it in nitric acid. Filter the solution, precipitate b7 
an alkali, form the white oxide thus obtained ioto a putt ' 
with oil, and put it into a crucible well lined with cbsreeol. 
Expose the crucible for an hour to the strongest beat II 
a forge. 

17. Tungsten was obtained by Elhuyart by heatiac 
the yellow oxide violently in a crucible lioed with ..... 
coal : but this process bas not succeeded ,.-ith otMr 
chymists. 

18. JJiolybdemon may be obtained by formiog molyl> 
die acid into a paste nith oil, and heating it \iolently iaa 
crucible lineJ with charcoal. 

19. Ura11ium is procured by forming the yellow o.W. 
of that metal into a pa!ste with oil, drying it in a modenle 
heal, put ling it into a crucible lined with charcoal, wilha 
little lampblack strewed over it. After luting on tlt 
cover, it is to be heated at first gently, and then violentl71 

for three quarlers of an hour. 
20. Titanium-.. in a very small proportion indeed, n 

obtained in the metallic state, by mixing together I .. 
parts of the red oxide of the metal, 50 parts of bora1, ... 
five parts of charcoal, and forming the mixture into a~ 
with oil. This paste was put into a crucible lioed will 
charcoal, and exposed for an hour and a half to thevioleet 
heat of a forge. 

2.1. Chromium was obtaineJ by Vauquelin in theme. 
talhc stale, by putting a portion of chromic acid intoa 
charcoal crucible, enclosed in a common cmcible W 
with charcoal, and exposing it for an hour to the violeat 
heat of a forge. 

ASSAYING of weights and measures, the examinioglbe 
common weights and measures by the clerk of the -
ket. 

ASSEMBLY, in the mililary art, the second bealia& 
of a drum before a march ; at which the soldier& strib 
their tents, roll thew up, and stand to arms. 

ASSEMBLIES of the clergy are called convocal.,... 
synods, councils; the annual meeling of the chur<:h el 
Scotland is called a general assembly. 

ASSES, order of, a denomination of l\lathurios, '11 
Trinitarians ; so called because they were obliged, l 
travellin2;, to ride on asses, not l10rses. 

;ASSESS<?R, an inferior o.fficer of justice, appeiat .. 
~~~i~~- lo assist the orumary judge wilh his opinion ui 

AssEssoa is also one who as!esses or liettJes taxes,ud 
other public dues. 
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ASSETS, in law, good• or property in the hands of a 
person, wHh which he is enabled to discharge an obliga· 
tion imposed upon him as executor, &c. Assets may be 
real or personal. 

ASSIE!'\'l'O, a Spanish word, signifying a farm, in 
commerce, is used for a bargain betweeu the king of Spain 
and other powers, for importing negroes inlo the Spauish 
dominions in America, and particularly to Buenos Ayres. 
The 6rst assiento was made by the French Guinea com
p•oy; and by tbe treaty of Utrecht, transfened lo the 
English, who were to furnish 4800 negroes annually. 

ASSIGN, in common law, a person to whom a thing is 
a.s:Signed or made over. 

ASSIGNEE, in Jaw, a person appointed by another lo 
do an act, transact some business, or enjoy a pal'licular 
commodity. 

Assignees may be by deed or by law: by deed, wher<l 
the lessee of a farm assigns the same to another; by law, 
where the law makes an assignee, wilhout any appoint
ment of the person entitled, as an executor is assignee in 
Jaw 10 the testator, and an administrator to an intestate. 
But when there is assignee by deed, the assignee in law is 
not allowed. 

It is most commonly applied lo those creditors of a 
bankrupt who are appointed by the rest to manage for 
them, and consequeutly have the bankrupt's estate as
signed over to them. 

ASSIGNING, io a special sense, i; used to set forlh 
anti point al, as to assign an error, to assign falsejudgmenl, 
to assign waste; in which cases it must be shown where
in the error is committed, where and how the judgment is 
unjust, and where the waste is committed. 

ASSIGNMENT, in law, dilfers frorn a lease in Ibis, 
thut by a lease a man grants an interest Jess than his own; 
in as!'lignmcnt he grauts the whole ?·ropertyo 2 Blacks. 
326. 
ASSI~l ILATION, in physics, is I hat motion by which 

bodies comert oilier bodies related to them, or at least 
such as are prepared lo be converted, inlo their own sub
stance ilncl nature. 

ASSISE, in old Inf books, is de.fined lo be·an assem~ 
bly of kni~hls arid olher subsl~ntial men, wifb the juslice, 
in a certain place, and at a certain time: but the woi·d in 
its present acceptation ii; used for fhe court, place, or 
time wben anc.I where the writs an<l processes, whether 
civil or criminal, are llecidcd by judges and jury. In lhis 
hignifkaHon, assise is eifl1er general, when judges make 
their resperth·e cil'cuils, wilh commission lo lake all assise; 
or special where a commission is grar.led lo particular 
persons for faking :rn assise upon one or two rlisseisins 
011ly. By Magna Charla, justices shall be sent through 
e\ery counly, once a year, who, wilh lhe knighls of lhe 
se\ era I :;hires, shall take assise of novel disseisin: and as 
to the general assise, all the counlies of England are 
Ji,iUcd into six: circuits, and lwo judges are assigned by 
the king's commission, to every drcuit, who now hold the 
a<isises twice a year, in every county, except l\IiUdl~sex, 
wl1ere the couds of record sil, and the counties palatine. 
'l'hese jutlges ha\'e five se,·eral commissions: 1. Of oye1· 
and lerminer, by which they are empowered lo try trea
sons, relonie8, &c. 2. or e;aol delivery, which empowers 
them to fry e\·ery pri·mner in gaol, for whafe,·er offeuce 
he !Jc committed. 3. Of assise, which giro• them powel' 
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to do right upon writs brought by persons wrongfully 
tbl'USt out of their lands and possessions. 4. Or nisi prius, 
by which ch ii causes come to issue in the courts abore, 
are lried in the vacalion by a jury of twelve men, in the 
county where the cause of action arises. 5. A commis
siou of the peace, in erei:y oounfy of !he circuit : and all 
justices of peace of ·the county and sberiffs are tu attend 
upon the judges, otherwise they shall be fined. 

Assise is used in sereral olher significations ; as, 1. for 
a jury where assises of novel disseisin are tried, and the 
pannels of assi-6e shaJI be arraigned. See the next arlicle. 
2. For a writ for recovery of the possession of things im
moveable, of which a person and his ancestors have been 
disseised. 3. For an ordinance or statute, as the assise of 
lhe forest, a s!atute concerning orders to be observed in 
t.he king's forest. 4. For a quantity of wheat, bread,&c. 
prescribed by a statu!e; as we say, when wheat is of such 
a price, bread shall be of such an assise. 

Ass1sE ()j novel disseisin. is a writ that lies wbere a 
tonant in fee simple, fee tail, or for term of life, is put out 
and disseised of hi!'; lands, tenemenls, rents, common of 
pasture, common way, &c. A writ of assise may some
times be had by a person, when be cannot ba"e trespasa 
vi el armis; as where a lord enlers on lands, and dist rains 
his tenant so often, when nothing i:3 due, that the tenant 
is dislurbed in manuring his lands; in such case be may 
have assise de souventfois dislress; but he cannot Uring 
tresposs against his lord. 

Ass1sE of mort d'ancestor is a writ \Vhich lies where ? 

person'-o falher, mother, brother, &c. died seised of lan<la 
and tenements in fee, and, after either of their deaths, ti 

slranger abatelh. 
Ass1sE Qf1.ttrum.lies fer a pa1·son against a layman, or a 

layman againi:;t a parson, for lands or tenemenls doubtful 
whelher they are lay fee ·or free alms. 

ASSOCIATION of ideas is where two or more ideas 
constanlly and immediately follow one another, so I hat the 
one shall almost infallibly prodnce the other, whether 
there is any natural relation bet ween them 01· nof. 

AssoCIATION, in law, is a writ or palenl sent by the 
king, either of his own molion, or at the suit of the plain
tiff, to lhe judges of assise, to have others associated tc. 

tb~S~~~~l:bi~ ~~::~~,~~·genus of the class and orclet 
monadelphia dodecaullria. -The e~enf ia.1 character is, 
calyx double, outer one leaYed or three lea,·ed, inner one 
leaved; corolla fire petalled, no tube affixed to the pitcher 
of stamens; filament connected in form of a pilcher, with 
petal shaped straps be I ween; style one or five; capsule 
five celled; seeds not winged. 

There are eleven species, !he most rcmarkal>lc ofwhicli 
is lhe A. populnea, a middle sized tree, growing iu the 
isle of Bourbon, and Tesembliog the hibiscus pupulneu:!. 
The wood is sweel scented, and blue in lhe middle. 

ASSUillPSIT, a voluntary or verbal prornioe, where 
by a person assumes, or takes upon liim lo perfun11 or pa) 
any thing to another. All ass.urnpsit;; must be fo1"some 
·valuable ronsi<leration; and they are either e:.t',Fress 01· 

implied. Expre'5 is by direct agreement either hy worJ 
oa- note. without seal: implied, when any person become5 
legally indebted lo another for goods sold, the law implies 
a promise that he will pay Lis debt; and if he cloes not 
pay it, the writ indrbila/11., assi11117,sil lies against him: 
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auc.1 will lie for goods sold and delivered to a stranger, or 
t hir<l person, al lhe request oi the defe~dant : but ~he 
price agreed on must be proved, olbenv1se that action 
does not lie. 

ASSUMPTIVE ARMS, in herahlry, are such as a per· 
son has a right to assume, wilh the approbation of his 
so,·ereie;n, and of lbe heralJs. 

ASSURANCE, a contract by which the assurer un· 
derlakes, in consideration of a premium equh·alent to the 
hazard run, to indemnify the person assured against cer· 
tain perils or losses, or against some particular ev~nt. ,~,h_e 
practice of entering into such engagements, which orig1· 
nated about the year I 182, and has been greatly. elltended 
as it3 utilly has become more understood, g1Hs. 1?r~at 
security to the fortunes of pri1•ate people, by dmding 
among many that loss which would ruin an in?h· idua~. . 

The inslrument by which Ibis contract of mdemn1ly IS 
effected belween the assurer and the assured is called a 
policy; and is not, like most contracts, signed by b.ot.h 
parlies, but only by the assurer, who on that account, 1t IS 
supposed, i3 Jenominated an uaderwriler. 

Assurances may be distinguished inlo marine assurances, 
assurances upon lives, and assurances against fire. 

lJiarine assurance is an indemnily against those peril$ 
to which ships and goods are exposed in the cour~e. of 
their yoyage from one place to another, wbelher a~·1s1ng 
from the dangers of the seas, fire, capture by enemies or 
pirates, detention by the government of any country, or 
from any fraudulent act of lhe master or mariners, such as 
rnnning away with the ship, carrying her a course different 
froru their ordel's, sinking her, deserting her, or embez
zling the cargo. Assurances of this kind being of peculiar 
importance to the commerdal interests of this country, and 
many frautls ha\'ing been committed in this business by 
per!Sons recehjng pl'emiums who were totally unable to 
fulfil their engagements, an act of parliament was passed 
jn the reign of George I. establishing two corporalions 
with adequate capilals for carrying on this business, and 
prohibiting any othet• sociely or partnership whatsoever 
from making marine assurances or lendin2; money on bot
lomry. '.rhe two companies are, the Royal Ex.change 
Assurance and the London Assurance, who both engage 
very exten'ih·ely in this species of assurance; but as from 
lheir superior responsibility they generally require a some· 
what higher premium 1ban private underwrilers, many 
persons prefer effecling their assurances with the latter; 
this business, in London, is carried on chiefly in a Ret of 
rooms called Lloyd's coffeehouse, over the Royal Ex
change, where four or 6ve hundred unde1·wri1 ers assemble 
daily. Per.sons having an assurance to make, generally em· 
ploy a broker, who having prepared a policy, carries it to 
an underwriter, whom he comdders a responsible person, 
1\'ho if he considers the risk offered an eligible one to un
derlake, signs his name at the boltom of the policy, men
tioning the sum he agrees to be answeralJle for ; it is then 
taken to another, and so on till lhe whole sum mentioned 
in the policy is completed. 'l'he premium paid depends 
on the length of the ¥oyage, the condilion of the vessel, 
the 5eason of I he year, peace or war, and many other cir
cumstances ; of course it is \:ery different at different 
periods. 

Lif• assurance is a contract by which the underwriter 
for OL certain sum, proportioned to the age, profession, anCI 

other circum;tances of the person whose life is t~e o~j•tl 
of assurance, engages lhat if such person shall die Within 
tl.ie time limited in the policy, he '"ill pay a sum of nione1 
to him in whose farnur the policy was granted. The ad
''antages resulting f1om sut.:h assurances a1·e '·ery numet-

ou~e~~~~1s clerh·ing life incomes from church preferinent, 
public offices, or any othe_r ci\'il or mili!ar~ employment, 
may thus, by appropdahng part of th~1r mcorn~ to~ 
,,it!e an annual payment, pre.Hot the d~slres~ which their 
death would otherwise occaswn to their family or d•ptD· 
dents. 

A person whose income depends on the life of ano1ber, 
may, by making an annual pa~·ment, secure an adequ11e 
sum to himself or represeutatll"e, al lhe death of aoother 
person; or he may secure such sum to. be paid only ID 
case he surrh·eiil such other person. For rnstance, 

A person aged 20 pays annually 
s. d. 
17 1 ~ ~to secure JOO!. lo be paiJ him in~~~ 
~~ 

1 
S case he survh·es aaolber person aged ( 60 

A person aged 60 pays annually 

l. s. J. 

i I: ! ~ ~~s;e:eu~:r~ ~o:~ :~otbb:rp;!~s~~~g:~ ~ ~ 
In cases, also, where a debtor cannot gire adequate se• 

curily lo his creditor, an annual p:iymenl to the company 
will enable lhe creditor to receive bis debt in the e\entof 
the death of the debtor. Tenants for life may thua ob1·i
ate lhe difficully of raising money on secul'ities whlda 
must become void upon I heir decease. 

Persons holding. offices or employments dependiogoa 
the lh·es of others, may in the same manner secure tbem· 
seh-es from loss on the even1 of the death of the per· 
son on whose life their office or employments may de
pend. 

Persons sinking a sum of money in the purchase or ID 
employment or office, in establishing a trade or maoorac
t ure, or in carrying on agricultural improt'emenls, may.,. 
cure the repayment of such sum to their family or olher 
representati,-es. 

Persons entering into maniage, who, in consideratioa oC 
the fortune recehed, may be J'equir·ed lo settle a sum of 
money to be paid at !heir cleceasr, may, by making an••· 
nual or single payment to the company, pro\'ide a fund far 
a maniage setllement, and thus secure a prol'isioo for I 
widow or children. 

Persons holding leases on lives may proli<le the fiat 
payable on the renewal of such leases. 

Person~ who are entilled, by purchase or otherwise, to 
an annuity on lbeir own life, or the Ii Yes of others, or the 
joint lives of themselves and others, may secure the run 
nlue of such annuity, to be received at the death of lie 
parlies on whose lives the annuity depends. 

Those who, on their sn~~h·ing anotJ1er, wiJI becolDI 

~~=~~:.~ee~1~f :c:~:~i~~~ic:~,'1 ~a~ ia;;~a~~ 'r ~~~e:Oa~la~f.':r 
p~ovide a more adequate security than they could other· 
wise do for money advanced, or m~y secure an equha1ent 
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!Um lo their family, or other rep1·csenlafi\·e, lo be paid 

in 1he eHnt of such sur\·il·orship not taking place. 

The premium paid for assuring a life, is. comf!ult:d from 

the probability of the failure of such a life, as deduced 

from 1.Jill:s of morlalify, and the rate of inlerest a! "1h1d1 

money can be improved during the probable c~nl1m1~nce 

of the llfe; those who wish to investigate tb1s. sub.1ect, 

may consult Simpson on Annuil ies and Reven;ions, Dr. 

Price's Treatise on Re\'ersionary Payment:;:, aml the 

Doctrine of Annuities and Assurances on Lh.-cs, &c. by 

\V. Morgan, actuary to the Society for Equitable Assur

ance on Lives anJ Survirnrship. The preu11urn for au 

assurance for a certain term of yearfl, or for the whole 

continuance of life is e:enerally paid annually, but some~ 

times in a gross su~. -The following is a specimen of lhe 

ann.ua) premium nquired f?r assu!ing IOOl. by most of the 

societies that undertake this species of assurance. 

Age. 011c YeRr St:ven Years.[WholtLife. 

--l~~~ I. d. 
to 0 17 9 I I 5 I 17 7 

15 0 17 II I 2 II I 18 1 

20 I 7 3 I 9 5 2 3 1 

25 I 10 7 I I~ I ~ 8 I 

30 I 13 3 I 14 II 2 13 5 

35 I 16 . I 18 to 2 19 10 

40 2 0 8 2 4 I 3 7 ll 

45 2 6 8 ~ 10 IO 3 17 II 

50 2 15 I 3 0 8 4 10 8 

55 3 5 0 3 12 0 5 6 4 

60 3 18 I 4 7 J 6 7 4 

65 4 15 2 5 10 10 7 16 9 

70 6 6 I 7 14 . 10 0 4 

AHurances on the lh•es of persons sub;ect to any pe· 

culiar hazard; such as persons in ll1e army and navy, or 

going to foreign part!i!, are cbarget~ with an atlditional pre

mium proportionale lo lhe extra nsk. . . 

The foundation of the coalract for a life assurance, is 

generally, a warranlee t~a~ !he life to be assure~ does riot 

exceed a giHn age, and 1s m good healrh at the time of ef

fecting fhe assurance. There is also usually a slipulatil.)n 

that the assurance shall become \'oid if lhe person whose 

life is assured shall depart beyond the limits of Europe, 

!hall die upon lb~ seas, or shall engage in any mililary or 

naval sernce w1lhout the consent of tire assurers : and 

when it is an assurance made by a person on his own life, 

ii become~ mid if he dies by suicide, duelling, or the 

hands of justice. 
Any person making an. assurance o.n I he life of anof~er 

must be inlereste<l therein, speculatffe assurances berng 

prohibited by 14 George Ill. c. 48. 

A._ss1trt01ces against.fire, are made upon IJOuses, ware

houses, and all other buildings, household furnilure, \-rear

ing apparel, merchandise, u!ensils and slack in trade, ships 

in harbour, in dock, or while building, and on all olher 

properly liable fo be consumed by fire; except wl'ilingi::, 

noles, bonds, money, and a few other similar arlicle:r, 

which the assurers could not undertake to be answerable 

for, wilhouf rendering themseh·es liable to be groi;isly de

frauded. Aqsurances against fire are made for a limited 

pPriod, ust13lly for one or more year~, and are Lli~tinguish. 
etf by thr. :tssurers info lbree claoses, vi=. 

1. Common assurances are assurances on all manner of 

building~, ha Ying the walls of h.rick or ~(on:-, a11tl .corered . 

with slate, tile, or melal, wherern no hnardo?s trade~ ar~ 

carried on, nor any hazapfous gooJs .dcpos1letl! ~n _ o 

goods an<l merchandises ool hazardous 111 such b111.lclrng::-. 

2. Hazardous assurances are assur.ances on timber or 

plaster buildings, Co\ered with slafet l1Je, or metal, where

in no hazardous lrades nre canied on, nor any h~zardous 

(J'oods are deposited • and on aoods or merchandJse~, not 

hazardous, in sucJi'fimber o; pl~sfer buildings; and.also 

on hazardous frades, such as cabrnet ~ml coach m.akerR, 

carpenlers, coopers, bread and biscmt baker-=! ship and 

tallow chandlers, soap makers, it~nholde_rs, s.a1l makers, 

mallslers, anJ stable keepers,. earned on 111 brick or slone 

buildings co\"ered n·iH1slate,11le, or .me la.I; and on ht'zar~

ous goods, such as hemp, f:la~, .resm, p1lch, tar! and IUJ

peoline, deposited in suc.h bu1lthngs; lhe stock rn tratle of 

apotbecaries; also on ships,. and al.I n;aunerof water craff, 

in harbour, in dock, or wJule buildmg, and on tha_t~hed 

buildinas which hne uot a chimney, and do not adJOLD to 

;my building having a chimney. 

3. Doubly hazardous assurances ar~ assurances on any 

of the aforesaid haz:trdous tra<les carried on, or hazardou3 

goods deposited in timber or plaster b~ildings, covered 

wilh slate lile, or melal; on glass, ch ma, and earl hen 

ware; als~ in I hatched buildings or goods lh~rein, exc~pt 
as in lhe preceding class; and on saltpetre, with the bmJd. 

ings containing the s~m~. . . 

Assurances on buildmgs and goods are deemed d1slmct 

adventures, so that the premium on goodR, so far as it is 

reaulated by the sum assured, is not adrnnce<l by reason 

of~ny assur.ance on the b11ilding wherein lhe goods are 

kepi, nor the premium on the building by reason of any 

assurance on I he goods. 

The annual prt'miums usually charged for fire assur .. 

ances are: common assurances not exceeding 30001. fwo 

shillings per cent ; hazardous assurances not exceeding 

2000(. three shillings per cent; doubly hazardous assur

ances not exceeding 2000l. the shilliugs per cent. 

In addifion lo this chnrge of lhe assurer!':, goHrnment 

have imposed~ duty of 2s. 6cl. per cent. per annum on all 

sums assured againsl fire. 

ASSUROR, a merchant or o!her person l-"110 signs a 

policy of assuranct', and !hereby insures a ahip, house, or 
the like. · 

Tlle assurer is not liable for wLat damages may arise 

from fbe negligence or olher faults of fbe masters or mari· 

ners, or e\'en from any defect in lhe things assured. 

ASSURITANJ, a branch of tlie Donalisls, who held 

Iha! the Son was inferior lo the Father, and the Iloly 

Ghost to the Son: they rebapfized !Lose who embraced 

their sect; and asserted that good men only were within 

the pale of the church. 

ASTA'ff, a sect of Christian•, who being !he follo~·ers 
of one Sergiu~, re\ h·ed the erroneous doctrines of !he 

l\lanicbees. They were remarkable for the iaconstilncy 

of their pdnripl<'s~ 

ASTER, in botany, star wort, a ~enus of lhe polyga

mia superfiua or<ler aud syngenesia class of planli;;, and in 

1he nalnral method ranking 1:nder lhe 491h order, compo

sili rncliali. 'l~he rcceplacle is naked, lhe pappus is sim

ple, fbe rayR of the rorolla are more than ten, anrl the ca

lyx is imhricalecl. There are GO species. All of them 

may be raised frow seed ; but I be grealesl part of them 
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• heing perennial plant!, and increasing at the rooh1, are gen· 
erally propagated. by par!ing their roots . early. in . the 
;pring, and they w1l! grow m almost any .soil or situation; 
and lhe larger sorts increase so fast, that, 1f not prevented, 
they wiJJ in a lilfle lime run O\'Cr a large space of ground. 
')'hey grow best in the shade. The lower kinds do not run 
•o much at lhe rool, but should be taken up and transplant .. 
eel e\·ery other year, which will make them produce much 
fairer flowers. Some few sorts, which are natives of warm 
climates, will require artificial heat to raise them, if not to 
presern• them. 

AS'.rEIUA, in natural history, a beautiful pellucid 
gem, of Yariable colours as viewed in different lights.: call~ 
erl also owfus cati, or cat's eye. 

1,he vnriable colours, which are a pale brown aad white, 
seem lo be lodged deep in lhe stone, aDd shift about as 
I hat is mornd. Il is nearly allied to the opals; from 
which, howe\•er, it is distinguished by its colour and SU· 

pcrior hardne~s. 
AsTF.RJ A. is al~o the name of an extraneous fossil, called 

in English the star stone. 
AS1,ERIAS, star .fi.r;lt, or sea star, in zoology, il genus 

of the order of vcrmes mollusca. Jt has a depressed 
body, covered with a coriaceous coat; is composed of 6ve 
or more qc~ments, running onl from a central part, and 
furnished with numerous tentacula; and has the mouth in 
the centre. '11 be conformation of the mouth is this: the 
under part of each lobe runs toward a point wilh lhe rest 
al the centre of the body; and lhese several productions 
of the rays make a sort of lips, lhe ends of each of which 
are armed with a number of sharp teeth, which serve io 
take and convey the food into the body. ~..,rom this 
mouth there goes a separate canal to all or many of the 
ray~, which runs through their whole length, and becomes 
gradually uarrower as it approaches the extremity. 'l'Ue 
tentacula resemble the horns of snails, but ser\'e the ani
mal lo walk witJ1. They al'e capable of being contracted 
or shortened; and it is only at the creature's mo''ing that 
they are seen of their full lengU1: at other times no part 
of them is seen but the extremity of each, which is form
ed like a sort of button, being ~omewhat larger than the 
rest of lhe horn. Aristolle and Pliny called this ~enus 
a.;>:p, and sltlla marina, from their resemblance to !he 
pictured form of the stars of heaven; and they as"eded 
that Ibey were so exceedinc;ly hot, as instantly to consume 
whatsoever they touched! 'l,he fossil world has been great· 
ly enriched by the fragments and remains of lhe !1ie\'eral 
pieces of star fish which barn beeu con\'erte<l inlo sf ones. 
rrhere are many species of this genus: some of E?, 13, 
anJ e,·en 14 rays. Mo'i!t of them ar.e found in our seas. 
See Pia le XV. Nal. Hist. fig. 41. 

1. AsTERIAS ccrput 1l1edusre, or arborescent ~ea slar, 
has fi\'e rays issuing from an angular hotly: the rays <li
,·iding into innumerable branches, growing slender as they 
recede from the base. These the animal, in swimming, 
spread• like a net 1o their full length: and when he pcr
ceh:es any prey within them, <lraws them in again, ll111s 
catching it with all I he dexterity af a fi~berman. It i:s 0tn 
inh~Uitant of en•ry sea; and i'4 called by some the ~\Jagel
Janic ..,far fi:.h and ba .. ket 6slt. "ll'"hen it extend" its rays 
fully, ii forms a rircle of near three feel in diameln. The 
fra;mPnl! of lhP .. erayfi furnio;;b the fo'i~il entrorhi. Jfwe 

<lrown this animal in brandy or spirit of_ win~, .and keep 
the rays flat and expanded in the execution, 11 11 euy tt 
extract by meaus of a pair of forcepb the alomach or, .. 
anh~al:!1:~e1 :;d c~~;;,r:,:::o~~hc~~1~;1l1l:~•!~· sea star,·-
6\. e short thick raye, hirsute beucath, cancellated abore, 
is found on our coasts, but is rare. 

3. AsTERIAS decacnemos has len l"ery alender ~ 
with number• of long beards on the sides; 1he bod1'1t 
small, and surrounded beneath with ten filiform ray1. 

4. AsTERIAS glacialis, wilh 6>P. rays, d•p ....... 
broad at the base, yellow, and having a round 1tria ... 
operculum on the back, is the most common: ii feedt• 
oysters, and is very destructive to lhe beds. See Plate 
Nat. Hisl. fig. 42. 

5. AsxERIAS hisp·ida, wilh fire rays, broad, angulallf 
al top, and rough with shorl brislles, i3 of a brown culelr; 
and is found aboul Anglesea. 

6. As-rERIAS oculata, with firn smooth rays, dolled111 
punctured, is of a fine purple colour, :rnd is altio foad 
aboul Anglesea. 

7. AsTERIAS placenta, w.ilh firn nry broa<l and mem
braneous rays, extremely thin and flat, is found at.e. 
\Veymoulh. 

8. AsTERIAS spherulala, wilh a pentagonal indeo ... 
body; a small globular bead between the base of nolr 
ray; the rays slender, jointed, taper, and hirsute on 1&9 
sides: is found off A11glesea. 

AS'l'EROIDES, in astronomy, a name gh«n by Dr. 
Herschel to 1he new planels, or three small planelary 
bodies, discovered hy the foreign astronomers Piau~ O&. 
hers, :1.11cl Harding, which are defined as ''celestial bodiel 
either of little ot· considerable eccentricity rouoJ the llD 
the plane of which may be inclined to the ecliptic in 117 
angle whatever. The motion may be direct or refta.. 
grade; and they may or may not have considerable• 
mospheres, very sme.11 comaa, disks, or nuclei." Fm 

~~:ro~:e~:~:~okn: :ir~~~~e~~~=I ;~o~~~~~esb~~ie~~~? :c 
planets in general are known and descrihe<l ; and tba. 
fore, with justice, some ast-ronomers have objected totU 
new defiJTition of Dr. HeN!chel. 

ASTEROPOD.IUM, a kind of e'.'<traneous fouil, ti 
the same stibsfance with the asterire, or star sto~ 
which they serre as a base. 

AS THEN IA, in medicine, a term employed lo dollllr 
bodily debility. See MEDICINE. 

ASTHMA, in medicine, a painful, difficult, and W... 
rious respiration, orcaeioned by intolerable straitneucl 
the lungs, which, as it disturbs the free circulation of~ 
blood .thr~11gh the lung;s, endangers a suffocation. 

This disorder is aUended with Yiolent motions of tbl 
diaphragm, abdominal aad intercoafal nim;cle~ to the•ll1 
scapula and pinnre of the nostriJg. II i!'l usn~lh· ditidd 
into pneumonic and conrnlsive; and is aJ1o;o eithcf rontill" 
al, or intermilling aud periodical, and re1urns commol11 
when a 111;1)ber regimen is not obsencd. 
. This <lh·o.rder pro\'es moist ,·iolent while lh~ pa1jrnt • 
Ill bed, :md rn a prone poslure, as in that case llie CC\ntellf 
of lhe lower belly hearing: a~ain t the 1liaphra!!"m, let• 
the cap~cily of the breast, ci nd le;ne 1l1P 111 11 ~.., le~s rd 
to play. See l\h:mrt:u:. 
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r ASTRAGAL, in architecture, a liltle round mouldiug, 
in form of a riug, serving as an otilament at the tops and 
bottom• of columns. See ARCHITECTURE. 

AsTRAGAL, in gunnery, a round moulding encompassing 
a c:annon, about hair a foot from its mouth. 

ASTRAGALUS, iu botany, milk vetch, or liquorice 
vttcl&, a genus of f he tlee;andria Ol'der and diadelphia class 
of plants; and in the natural method ranking under the 
3'2d order, papilionacere; the pod is gibbous and bilocular. 
Of this genus there are 63 species. 

AsTRAGALUs comnmnis. The common species grows 
wild upon dry uncultivated places, and is recommended 
by Mr. Anderson to be cullivated a• proper food for cat
tle. 

The astragalus tragacantha is a thorny bush growing 
in Crete, Asia, and Greece, which yields the gum trag!
canth. This is of so strong a body, that a drachm of 1t 
will give a pint of water the consistence of a syrup, which 
a whole ounce of gum arabic is scarcely sufficient lo do. 
Hence ils use for forming lroches, and for similar pur
poses, in preference to the other gums. 

A!TRAGALUS, in anatomy, called also the talus, is the 
superior and first bone of the foot. See A N ATOl'tfY. 

AS'l'RAN'l'IA, masterwort, a genus of the digynia or
der and penlandria class of plants; and in the natural 
method ranking under the 45th order, umbellatce. The 
inrnlucrum is lanceolated, open, equal, and coloured. 
The species are five, but possess no remarkable prop
erties. 

AS'".rRARIUS hreres, in law, is where an ancestor, by 
conveyance, has settled his heir apparent and family in a 
house in bis life lime. 

ASTRJEA, in astronomy, the same as Virgo. 
ASTRINGEN'l'S, ast.·i11gentia, in pharmacy, medi

cines of the corroborative class. See PaARl\.TACY. 

Astringents are thought by some to act nearly in a sim~ 
ilar manner on !he simple or dead animal fibre as on the 
Ji~ing solid; in both cases thickening and hardening : 
when 3pplied to the living solid, 1hey p1·oduce increase of 
tone and strength, restrain foordinafe actions, and check 
excessive discharges from any vesseJs or cavities ; and to 
the dead fibre occasion that density, toughness, imper
viousness to water in a greater or lesser degree, and in
susceptibility 1o the common causes~of putrefaction, in 
which consists the process of tanning, or preparation of 
leather. See TANNING. 

AS'l'RODICTICUM, an astronomical ioslrumenl, by 
1 means of which many persons are able to Yiew the same 

star at the same time. 
ASTROITES, or st11r stone, in natural history, js so 

t•alled on account of ils resembJance to a star. It is con~ 
tro,~erted among Mturalists, whether they are parts of a 
petrified marine animal, or, as is more probable, a species 
of coral buried io the earth. The corals forming these 
stars are sometimes round, sometimes angular, and their 
columns are sometimes separated, and sometimes the strire 
run into one another. 

ASTROLABE, the name for a stereographic projec
lion of the sphere, either upon the plane of the equalor, 
lhe eye ~eing suppooed to be iu the pole of the world ; 
or upon the plane of the meridian, when the eye is sup
posed in the point of intersection of the equinoctial and 
horizon. 

AS 'l' 

AsTROLABE is also an instrument for taking the alti
tude of the sun or stars ~t sea, being a large brass ~iug, 
AC B D, Pia le XIV. 1\Uscel. tig. 5. the limb of wb1ch, 
or a convenient part thereof A C, is divided into degrees 
and minutes, with a moveable index F G, which turns 
upon the centre, and tnra-s two sights; at the zenith is a 
ring A, to hang it by in !ime of obsenation, when you 
need only to turn 1he index lo the sun, lhat the rays may 
pa" freely 1hrough both sights, and the edge of the iodei< 
culs the altitude upoo the dh•ided limb. 'l'his iostro
ment, though not much in usie now, if well made, and of 
great weigh I that ii may hang the steadier, !•as g_ood as 
most instruments that are used at sea for takmg allltu<lea, 
especially between the tropics, when the sun comes near 
the zenith, and in calm weather. 

ASTROLOGY, aconjeclural science, which absurdly 
pretended lo foretell future events by the situation and dif
ferent aspecls of the beaven.ly bodies. 

ASTROLUS, in natural history, a name given.by au
thors to a white splendid slone, small in size, roundish, 
and resembling the eyes of fishes. 

ASTROMETEOROLOGIA, the art of foretelling the 
weather and its changes from the aspect of the moon and 
stars. This is somethnes called meteorological astrology. 
There is however but little reason to believe that the 
heavenly bodies have any g1·eat influence on our atmo· 
sphere. See METEOROLOGY. 

ASTRONIUM, in botany, a genu; of the class and 
order dioecia pentandria. The essential character is, 
male, calyx five leaved; corolla five petalled ; female, ca
lyx five leaved; corolla five petalled; styles three; seed 
one. 

There is but one species, a tree, a native of New Spain, 
abounding in a slight glutinous terebinthine juice, which 
bas,a di.•agreeable smell. 

ASTRONOMICAL place of a star or planet, is its 
longitude or place in the ecliptic, reckoned from the 
beginning of Aries, according to the natural order of the 
signs. 

ASTRONOMY, is a mixed mathematical science, 
which treats of the heavenly bodies, their motions, pe· 
riods, ec1ipses, magnitudes, &c. and of the causes on 
which they depend. 

History of Astronomy. The origin of astronomy is 
very obscure, and appears to be also ,·ery ancient. 
"There is no doubt,'' says Cassini, "I hat astronomy was 
known even from the commencement of the world. It 
was not only curiosity which led man to the study of 
astronomy, but it may be said that necessity itself obliged 
him to it. For if he <lid not observe the seasons whicJt 
result from the apparent changes of the sun's place, it 
would be impossible lo succeed in the practice of agricul
ture and other useful arts.'' But astronomy, e\'en if it 
could be considered as useless to man, derh•es from its 
very nature a certain degree of dignity. lt is, moreover, 
upon this that navigation, geography, and chronology, de
pend. By its aid man passes the seas, and penetrates in· 
to foreign climes, becomes acquainted with those which 
he inhabits, and regulates the dates of ages past. 

Hipparchus laid the principal foundation of a me1bodi
cal .astronomy. 147 _Years before Christ. \Vhen an oppor
tunity was given hrn1 to ob~en·e a new fixed star, be di
recliy made a list of such slars, so that in lhe next ai;~ 
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they were able lo know if one had appeared more than 
u&ual. Ptolemy, about 280 years aflernard, added his ob
aenalions 10 those of Hipparchus, and by the natural ad
l·anfage which he possessed over his predecessor, he was 
enabled to rectify greatly lhe ol>servations Iha! he had 
made. 

Astronomy was very much neglected from this period 
till after the middle of the 13th century, at wl>ich time 
Alphonsus, king of Caitile, formed tables more exact than 
the preceding. Jndeed, a celebrated astronomer ba\•ing: 
at an early period beea sufficienlly attenti,•e loobserre all 
t lie planets in one nighl, fouud not one in the place of 
another, but all according to the tables which had been 
made by order of the king of Castile. It was not, how
ever, till the 16th century that astronomy derived fresh 
lustre from the system of Copernicus, published at Nu
remberg in 15-t3, and brought to perfection by Kepler and 
Galileo; a system so bol<l and daring, that it produced 
general astonishmer.I, and yet its truth has been confirm· 
cd by the observations of enry succeeding age. The 
surface of the hea,·ens ~eems to u~ to be studded with stars; 
between the fixed stars and us there seem to be other 
slars which change their situations respectively one tow
ard another, and these all astronomers have agreed in call
ing 71lanels, or wandering stars. The ancient philoso· 
phers, who knew so rery litlle even of 1he movemen.ts of 
the planets, had no evident means lo know the trne dispo
sition of their orbits; and this is the reason that they 
Yary so greatly in their opinions. They supposed, al first, 
the earth to be immoveable, as the centre of 1he uni\'erse, 
and that all lhe celestial bodies turned about her; which, 
indeed, was nafura1 for them to beliHe, without ha\o·ing 
discussed the proofs to the contrary. 

The Babylonians, howHer, and afterward Pylhagoras 
an<l his discipleiJ, are said lo have con~i<lered the earth as 
n planet, and the sun as irnmo,·cable, and lhe centre of our 
planetary syslem. Plato was the re\'irer of the system 
of the im111ouility of the earth, and many philosophers 
followed his sentimenl; among others was Claudius Ptole
my, the celeUraled a5fronomer and malhematician of Pelu
sium in Egypt, already mentioned, who Jh·ed in the be ... 
ginning of the second century of the Christian rera. It 
i'5, however, incredible tbat the true system of 1he world 
)1a,·ing been once disco\'Crcd, the hypothesis by which 
tbe earth is supposed to be the cenlre of the celestial 
1110,·ements should ha'e again pre\'3iled; for 1bough this 
J1.vpotLesis accords with appearances, and seems tO a~ree 
at tirst irith t be simplirily of nalure, yet it is impossihle on 
that !Jbfem to account for the celeslial mo\·ements. Ptol
emy, who has giren the name to this system, endeavours 
to prore tliat the earth is truly immoveable as the centre 
uf the unh·erse; and he places the olher planets round 
aUout her in the following order, beginnin~ by I hose which 
he be1ines the ne'\t to the Earth; the l\loon, l\lercury 
Yenus, tbe .. Sun, l\lars, Jqpiter, and Saturn, till he come~ 
at length to the fixe1l stars. His principal reason for 
placing !\1ercury anJ Yenus benealh the Sun, though 
they are often seen furl her from the Earth than from the 
Sun, was, wilhout doubl, because the duration of their 
re\'olutio~ was shorter lhan the apparent re,·olution of the 
Sun. "hen, howe,·er, nslronomers had beE"lm loobsene 
the planets, they remarked that i\lercury a-nd Venus are 
l!lometimes nearer, and somelirues further, than we are 

from the Sun; and that Venus never depart• from the 811 

~:'~~;::e:b::~ !7 h:~r,r::~ :~~.:ti':!~ ;,:::b~~:~~urb~':. 
eddent that if these two planets turned about the Eartli,• 
they suppose the Sun him•elf turned, they would"
times appear opposite to the Sun, or further from W. 
than 180 degree•, which uHer happens. This it ~ 
reason why 1Ue Egyplians regarded these two planell• 
satellite• of the Suu, and thought that they turned ..... 
him, their orbits being carried wilh this star in hi1'""" 
lions about the Barth. They therefore auppoted tW, 
Earth immo,·eable, as the cen1re of the system; and~ 
supposed the other celestial bodies to turn round .. 
firsl, the l\loon; secondly, lhe Sun, aboul which dtt 
made l\Jercury and Venus turn, wirhout e\·ertoucbi= 
Earth in tbeir revolution, till they come to J\lan, Ju 
and to Saturn, the whole of their movementa being 
mined by the fixed stars. 

At the present day, when we know the immense di.._ 
wbich separate these stars, both of these sy1tei 
come insupportable, because of the prodigious n • 
which I hey require in the mo,·ements of the cele.tid 
ies: for if we take a \·iew of these distances, it .-ill be 
necessary for these stars to go through !be whole coa 
their orbits in about 24 hours, and that the Sun shouldM 
through, in a secon<l of time, more than the space or• 
leagues. To••ard the year 1530, Copernicu•,witb1111f 
of ob,·ia1ing the ini·on' eniencies of the imaginary •.111• 
that preceded l1ion, commenced at first by admittiog ... 
diurnal motion of the Earth, or her motion round her OR 
axis; which rendered useless that prodigious celerit79 
the motions of the hean~nly llOdies, of which we ban! 
spoken, and by these means simplified the system. 
motion being once admitted, it was no ,·iolent step lo 
mil a •econd motion of the Earth in the ecliptic, TW 
two molion.3 explain, wilh Ille utmost facility, the tiJi 
nomena of 1he st a lions and molion oft be planel1, Ac,. 
ing to Copernicus, Hien, I he Sun is the cenlre fl 
planetary system, and the planets turn about him ia IH 
der following; Mercury, Venus, the Earth, Mal", 
Pallas, Juno, Vesta, and Jupiter, Saturn, 1he Henche~1U 
dislance from the Sun nearly as the n11111bers 4, 7, 101 
28, 28, 32, *, 52, 95, 191. The Moon also lie supposed 

~l~~rE~r~~u~~ ~~er ~,~,:~'~i i~1:1~0~1·~~1u~'~i~tego~::.100fa 
manner about Jupiter, Saturn, and U1e llerscbtl1 
the four salellites of the first, tbe se,eu satellilea of 
second, and the six satellites of the tJ,ird. Alt 
the celeslial phenomena explain fhemsehes •·itb 
grealest facility according to lhe system of Curer"* 
am.I I hough obsen~tior~ a1.1tl reason are equally fuouralilt 
1o ti, yer he found m lus hme an able astronomer who,.. 
jected lhe elidencc of his disl'O\eriPs. THho~ 
from the experiment llrnl a s1one thro" n from. a high .... 
er fell at its feet, argued that the Rarrh mnsl be witlllll 
motion; ne\ er reOecling that the Earth, in lhal cue,il 
like a' essel in full sail i where if a i;tone is thrown f• 
the _m .. t, it "'ill fall at !he ~oot of that "'ast, pro>idedtlil 
motion of lhc ,·essel was neither arcelerated nor rel•rclll 
Tyd10 Brahe, therefore, irnenfP<I a sy!ilem between.-._ 
of P1nle111y and that of Copernirns. He suppostd I .. 

!~~n~~;:; s~~: ~~:~~~ ~:~ !1:~ ~l: ;~~:~ ~~:n£~~1 
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twenly.four hours. It was toward the end of the sixteenth 
century that he proposed his system. He pluced the 
Earth immoveable as the centre, and made the J.\loon turn 
round her, the Sun also, and the fixed stars: the planets, 
ti.s. 'Mercury, Venus, Mars, Jupiter, and Saturn, turning 
round the Sun, in orbits which are carried with him in his 
re<olution round lhe Earth. 

Celestial Phenomena. Upon examining fhe heavens, 
the first and most obYious phenomenon that presents it
aelf to observation, i• the apparent diurnal motion of the 
1011, moon, and stars, or that by which they are seen to 
l'iae and set once in tweuty-four hours. 

If, to consider more attentively the circumstances of 
thie diurnal motion, we place ourseh·es in an elevated sit
uation, we shall perceive a circle terminating our view on 
all sides, by the apparent meeting of the earth and heav· 
ens. This circle is called the horizon: it divi<les the 
heavens into two par ls; that which is above the ho1·izon 
only is visible; and this appears to us like a concave hemi
sphere, which we call the ~ky, in which we see the heav
enly bodies mof'e. The sky is not a real substance; its 
blue colour is only owing lo the refraction of the rays of 
light which pass through it. 

On considering with attention for one or more nights the 
motions of the stars, we find each star describing a circle 
in about twenfy·four hours. Those stars that appear 
nol·th\vard describe smaller· circles than those that are 
more to the !iouth. If we look toward the south, we ob
serve some stars just appearing above the horizon, graz
ing this cil'cle, but uot rising above it, and then vanishing; 
others a litfle further from the south, rise abon the hol'i
zor., maldng a saiall arc, and then go d°'vn; wbile some 
again tlt!scribe a larger arc, and take a longer time in set
t in!!;. If we now turn to the north, we shall find that some 
just dkim <he hodzon, mount to the top of the heavens, 
and then clc:;ccn<l, and again touch the horizon, and mount 
without ernr <lisappcal'ing. Others, that are higher, de. 
scribe complete circles in the sky, without coming to the 
horizon; and these circles diminish, till at last we arrh·e 
at a star that scarcely seems to move from the point where 
it is stationed, the rest wheeling round it. 

It rnay be easily conceirnd, that as there is a hemi· 
sphere above, there is also another beneath, though invi:si· 
hie; and that, of comse, the horizon is a great circle of 
the sphere, dh1iding the concave heavens into two parts, 
the Yisible above, and the invisible below. 'rhe general 
appe~rance, therefore, of the starry heavens, is that of a 
Tast concave sphere turning round two fixed poinrs dia
metrically opposite to ench other; the one in the north· 
ern hemisphere ''isible to us; and the other in the south· 
crn hemisphere. 

The fixed points round which this sphere is supposed 
to turn, are the poles, and a line drawn from one to the 
other is called the axis of the sphe1·e; and round this line 
the heavens seem 1o turn e\·ery day. 

To understand tbi~ more clearly, we must have recourse 
to a figure, or diagram. Let H 'o, see Aslronomy, Plate 
Xll. fig. 1, represent the circle of the Jmrizon, seen ed~e
"ise, when it ~·ill appear as a straight line; let HP FO 
R Q be the complete •phere of the heaven•, of which we 
shall suppose TI PE 0 to be the visible hemisphere, and 
HQ R 0 the invisible hemi•phere: then P will be the 
pole, or fixetl point, among the slats visible to us, round 
which they all appear to turn, and R will be the opposite 
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pole, or fixed point, in the sphere; a line from P to R will 
be the axis of the sphere. If through the centre of the 
sphere C, there is drawn a line Q E, it will represent the 
edge of a great circle, at equal di&tances from both poles. 
and at right angles to the axis, called the equator, because 
it dh·icles the heavens into two equal parts. 

If H 0 be the horizon, the highest point, or that imme· 
c1iateJy over our heads, as 1\1, is called the zenith; and the 
opposite point in the sphere, or lowest point N, is called 
the nadir. 

The rising and setting of the SUD are the two most re
markable circumstanceg. to be observed in the he~wens. 
He rises in the east, mounts to 1he highest point in the 
arch which ht describes, and desceuds in the west. The 
highest point to which he reaches, is naturally called the 
mid day point. If a great circle is traced through this 
point anrl the zenith, it is called the meridian of the place; 
ancl all the stars must cross this circ1e, or meridian, twice 
in the twenty-four hours ; but those that go below the ho
rizon are seen only to cross it once, because when they 
cross it a second time they are iovi&ible. 

Three great circles are now established in the hea,·ens; 
the horizon, the equator, and the meridian. The lirst de
termines the rising and setting of the heavenly bodies; and 
also the altitude of any of them, at any time of their 
course. For this purpose we must suppose another great 
circle to p::iss through the star and the zeni1h; it will con
sequently be perpendicular to the horizon, This is call
ed a vertical circle, and upon this circle we reckon the 
number of degrees which the star is distant from the J1ori-
2on. The quadrant is an instrument for measuring the 
number of degrees of altitude which any body has. 

The three great circles already mentioned form the ba
sis of all obser'1ations upon the hea\renly bodies, and t• 
them all their situations must be referred. It is necessa
ry, therefore, to determine the relative situations of these 
circles. If the polar star had been accurately at the pole 
of the hea\·ens, nothing more would be neceHary, in order 
to obtain the altitude of the pole, than to take the altitude 
of this star; but this star is situated two degrees distant 
from the pole; two degrees must therefore be added to 
this altitude, to find that of the pole. 

Tbe elevation of the pole being discovered, it is easy 
to find that of th~ .equator. Thus, in the diagram, fig. J. 
H Ill O, or the VISlble part of the heavens, contains 180 
degrees; hut it is 90 degrees from the pole P, to E the 
equator. Ifwe take away PE from the semicircleHllI O, 
there remains 90 degrees for the o1her two arcs; or, in 
other words, the elevation of the pole and the equator, 
are together equal to 90 degrees ; so that the one beinrr 
known, aad subtracted from 90 degrees, it will give th: 
?ther; therefore, the elevation of. the pole at any place, 
1s the complement of the ele\'ahon of the equator, or 
what that elevation wants of 90 degrees. Hence it fol
lo1vs, that the ele»atioo of the equator is equal to the dis. 
lance from the pole to the zenith; for the elevaliou of the 
equator is the difference between that of tlic pole and 90 
degrees: the same elevation subtracted from 90 de'Trees 
gives its distance from the zenith. A little attentio; will 
soon convince us that 1he suu does not always rise at the 
same point of the heavens. Thus, if we commence ou.r 
observations on the sun, for instance in the beginning of 
l\Iarch , we shall find him appear to rise more lo the north
ward el'ery da.v, to continue longer above the horizon, 
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and to be more vertical or higher at mid day. This con
tinues till loward the end of June, when he moves back
ward in lhe same manner, and continues this retrograde 
morion till near the end of December, when he begins to 
DIO\.'e forward, and so on. It is from this change in the 
sun's place, and from his height being so much greater in 
summer than in winter, that the different length of the 
days an<l nights, and the vicissitudes of seasons, are ow· 
ing. \Ve cannot observe the sun's motion among the 
fixed slars, because he darkens the heavens by bis splen
dour, and effaces the feeble light of those stars !bat are 
in his neighbourhood; but we can obsen•e the instant of 
his coming to the meridian, and his meridional altitude; 
we can also compute what point of the 1Jtarry heavens 
comes to lhe same meridian at the same time, and wilh 
the same allitude. 'I'be sun must be at that point of the 
starry heaven~, thus discovered. Or we can observe that 
point in the heavens which comes to the meridian at mid
nighl, with a declination as far from the equator on one 
t1idt as the sun's is on the other side; and it is e\·ident the 
sun must be in that part of the heavens which is diametri
cally opposite to this point. By either of these methods 
we may obtain a series of points in the heavens, through 
which the sun passes, forming a circle called the ecliptic. 
This circle has its name from the circumstance, that all 
the eclipses of the sun and moon arc pe1formed either ac
tually in, or very near, the circumference of t Lal circle. 

The ecliptic, Ol' annual path of the sun, differs in situa
tion from the equator; for the sun rises above lhe equator 
in summer, and does not rise so high in winter. The 
points of the ecliptic whe1·e tbc sun is siluatecl when he is 
most distant from the equator, are called solstilial poinfs; 
and the distance belwceu the ecJUafor an<l the ecliptic at 
!he solslilial points, is called the obliqnily of the ecliptic; 
1his is found to be about twenly-Huee and a half degrees. 
AB, fig. 1. represenls !he ecliptic, inclined twenty~three 
and a half degrees lo the eqnalor E Q. 

The equinoctial colure is lhe great circle which passes 
at right angles to the equator, through those two points of 
it tl13t are intercepted by the ecliptir, called the equinoc
tial points. 'rhe solstitial colure is lhe olher great circle 
al .right angles to the equator, cutting it in the solstitial 
points. II passes through !he poles of tbe ecliptic. 

If smaller circles of the sphere are described touchin(T 
the solstitial poinls, and at right angles to rhe axis, a~ 
A C, B D, they are tropics ; of which !hat on the south 
si<le of the equator is called the tropic of Capricorn, and 
that on the north side of the equator the tropic of Cancer. 
'1.'he hvo polar circles F G, I K, are at the same distance 
'.rom the two poles as the tropics are from the equator; that 
1s, h.-enly·three and a Jialf degrees. 

It is necess::iry here fo meation the difference between 
what is called lhe sensible and rational horizon. If we 
suppose that part of the surface of the earth on which we 
stand to be a pl.t.nc, an<l to be extended every way till it 
reacheg the heavens, this plane forms the sensible hori
~on. The rational horizon is a circle, the plane of which 
JS pararlel to the former, but passing through the centre 
of !he earth. Though the globe of the earlh appears so 
large to f.hose w~o inhabit ii, yet it is so small when com .. 
P?red with the immense sphere of the heavens, that the 
d1:;tance between the sensible and rational horizons is 
nothing in comparison with it. 

The zodiac is a broad portion or the heaveng, "hie~ 
stretches about eight degrees on each ~ide of the ecliptic. 
it is divided into twelve parts, called s1g~s; ~nd each aiP 
into thirty parts, called degrees. If we 11nagme a number 
of great circles of the sphere standing at right angles lo the 
plane of the ecliplic, and conseque~tly intersecting each 
olher in its poles, these are called c11·cles of celestial Joa. 
gitude, and they will di«ide !he ecliptic into equal part~ 
Upon the ecliptic is reckoned !he longitude of any filed 
slar, beginning I? reckou al that po~nt where the eclipt~ 
and the equator mtersect each other m fhe vernal equi11a1, 
called the first point of Aries; and !he arch ofanyoftbe 
circles of celestial long;ilude, intercepted between aetv 
and the ecliptic, is the lalilude of that star. The equalw 
is dil'ided into degrees, bnt !hey are called degreei of 
right ascension, and from it to the poles lbe degreea of 
de~lina.tion are recko.ned upon t!1e ~e1·i(~ian of the place. 

Havtng now described the pnnc1pal lines and point•• 
the celestial sphere, as genera led by !he apparent mot• 
of the heavenly bodies, in which we have supposed wbl 
appears at first sight to be the case, vis. that the euili 
stands still while all !he heavenly bodies rerolve ronndif. 
This will make no difference with regard to lbese cirdm 
in the heavens; for it will be the same 1l1ing wilh reapect 
to ~hem, whether t?e earth is at res!, and the heannlJ 

~~~ 1 ;~erue0a~~h:0aus0 ~e1 t~h:~I :~:~~:1~~hs~~:t~e:v::~:~ud1~ 
its axis once every twenty-four hour8. 

Of the Solar System. If we examine !he l1eavens iu 
clear nigh!, we shall discovei- some slars which have 
brighter and steadier light lhan the res I; and if we continue 
to obse!'l'e these for several nigh ls, we shall find !bat thq 
do not appear in !lie same place among the rest of !be 
stars every night, bu! tbal they ha,-e motions peculiar to 
themselves. All the rest of !he slars, ri,ing and 1etting 
always exacliy in the same places, are called fixed stan. 
'.rhose wandering or moving stars, are called plauets. 

It is now fully pro,·ed, thal I hese planets, \Vi!U11 
earth which we inhabil, and also the moon, revolTe rood 
the sun, which is fixed in the centre of lhe syslem. There 
are two kinds of planets, primary and secondary. Tie 
first IDO\'e round the sun, and respect him on1y as lit 
centre of their motions . The secondary planets, caW 
also satellite~ or moons, are smaller planels, reuhilg 

~~~:~ ~hh~ct' 11~:7 ~o:~;':r~h:?r'ri:~t~·o1~:lt~~~?;..pla: 
planets move round the sun at various distances, 1omeli• 
tng much nearer to him than our earth, and others beitlg 
much further off. 

ter0:a~h~~~~ :0~o~~:t~~~u~~c~~f:~~~~ b[n~nteh~o;;;r:Z 
planet has six moons. None of thes~ moons except Oil' 
own, can be seen without a good telescope.' The other 
five planets do no! app~ar lo have any satellites or m..,.. 

. There are eleven. pr~mary planets, which are situated 
W1lh respect to their distances from the sun a~ folio••: 
Mercury lj, Venus 9! the J<Jarlh a>. Mars cJ, Cereo,P~· 
1as, Juuo, Vesta, Jupiter¥, Saturn J, and the Her1cMI 
or Georgium Sidu• 11'- See Plate II. Solar System. 

All the planets move round !he sun from east to yal, 
an~ in !he same di~ection do the moons revolve round their 
primaries; exce]'lmg those of !he Herschel plane!, w~k 
seem lo IBO\ e m a contury direction. The paths ~ 
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which they move round the sun are called their orbits. cles. '_l'hey pe_rform their ~e<olutions aJ.o.in nrJ'. di~<_r
Tbe1e orbits are elliptical; but the eccentricity of l~1e ent per!ods of lune: The time of perform111g their re1 o
ellip••• i• •O small, that they approach very nearly to cir- luhons 1s called the1r year. 

TABLE OF THE SOLAR SYSTEM . 

diameters, a1 aint:ter1 in froro the :Sun Diurnal rot1tion1, or Time of revolving round or the or orthea<t<.:• 
.:\pparenl meaul:\Je.ndi- l\JeandiJ>tanee1 Inclination lndinatio11 

----- £ae1~~.rom .: ~~l~~•h I ~"e::~~~~I~~· ~~~:.d their o:~ _::"_· --- ~~~i~[i~'.\l t~l~~=--
The Suu, 32'.1'',5 813,246 25d. 14b. 8m. - 82° 44 O" 
lllercury, 1011 3,224 37,000,000 unknown. 83d. 23h. 16m. 7° O' O" unknown. 
Vtnu•, 5811 7,367 68,000,000 Od. 23h. 2lm. 224 16 49 3 23 35 unknown. 
The J<Jorlh, 95,000,000 ld. 365 6 9 - •l6° 32 0 
'l'he ~luon, 31'.8" 2,180 95,000,000 29d. 17h. 44m. 3s. 5 9 :1.!8 17 0 
lllars, 2711 4, 189 I 14,000,000 0 24 39 22. 686 23 30{ 1 51 0 ,9 22 0 
Cere" Ferdinanclca, 111 160 260,000,000 unknown. unknown. 10 37 5t.i unknown. 
Pall.,, 0",.5 80 266,000,000 unknown. li03d. 16h. 48m. J4 50 4U unknown. 
Juno, 300,000,000 2012 0 0 21 0 0 unknown. 
Vesta, 
Jupiter, 
Saturn, 
Herschel. 

39" 
18" 

3".54 

39, 170 490,000,000 Od. 9b. 55m. 3is. 
79,0J2 900,000,000 0 10 16 

4332 1-l 27 
10759 I 51 

l 18 5G .10° O' rf' 
2 29 50 60 9 0 

35, 112 1,800,000,000 unknown. 30i37 18 0 0 '"16 :20 unknown. 

The planets ore eviuently opaque hodies, and Ibey 
sl1ine only by rrflccling the light which they receh•e from 
the sun; for Mercury and Venus, when' iewed by a tel· 
escope, oflen appear to be only partly illuminaled, and 
Jia,:e the appearance or our moon when she is horneJ, 
ha\ ing the illumined part ahrays turned toward us. From 
the appearance of I he bouo<lary of light and shadow upon 
their surfaces, we conclutle that Ibey are spherical; which 
is confirmed by most of them having bee11 foun<l to turn 
periodically on their axes. 

Venu1 and l\lercury being nearer to lhe sun than our 
earth, are called inferior phtnels; and all lhe res!, which 
are without the earth's orbit, are called superior planets. 
That the first go rnund the :,Un is certain, because they 
are seen sometimei; pa11;sing between us and lhe sun, and 
sometimes they go behind it. r.rhat I heir orbits are within 
that of the Earth is e\·ident, because they are never seen 
in opposition to the sun, that i.;, appearing to rise from the 
horizon when the sun is selling. On the contrary, the 
orbits of all I he other plane ls surround that of the earth; 
for they sometimes are seen in opposilion to the sun, and 
they never appear to be horned, bnl nlwaJs nearly or quite 
full, though sometime• they appear a little gibbous, or 
aomewhat deficienl from full. 

\Ve mcnlioned above, that all the pJanets mO\•e round 
the sun in elliplical orbits. r.rJ1e sun is situafell in one 
of the fori of each of I hem. Tho I focus is railed lhe lower 
focus. Jf we suppo:ie the pbne of the earth's orbil, which 
paase11 through the centre of the sun, to be extended in 
every direction, as far as lhe fixed stars, it will mark out 
among them a great circle, which is lhc ecliptic; an<l 
with thi• lhc silualions of !he orbits of all the olherplanets 
are com parcJ. 

The planes of lhe or~il• of oil !he olber plane!• must 
ncces,aril.v pass thronl!;h lbc cenlre of the sun; but if ex· 
tendeJ ns far as !he fixed 11lar!l, the,- form circles tliffer· 
rnl from fine nnolher, :t'i ali10 from ihe ecliptic; one part 
of each od1it bcin~ on !he north, and the olher on the south 

:::1 

side of lhe ecliptic. The orbil therefore of each planet 
cuts the ecliptic io two oppo~ite points, which ilre called 
the nodes of !hat parlicular planet, and different from lhe 
nodes of another planet. A line passing from one node of 
a planet to the opposile node, or the line in nhich !hf! 
plane of the orbit cuts the ecliplic, is called lhc line of 
nodes. That node, where ~he planet pagses from 1he 
sooth to the north side of the eclip1ic, is called the a:;· 
cending node, and the olber is the descending uode. The 
angle which the plane of a planel's Ol'bit 111al-.e . .; with lhe 
plane of the ecliptic, is called the inclination of that plan· 
et's orbit. Thus, Astronomy, Plate XIJ. fig. 2. where F 
represents the sun, the poinls A anll B represent the 
nodes, and the line A B !he line of nodes formed Uy the 
intersection of the planes of the orbits C and D. The 
angle EFG is the angle of inclinalion of lhe planes of 
the two orbits to each other. The dbtance of either fo. 
ens from the centre of the orbit, is called its ecrentricity. 

The two points in a planet's orbit which are furthest 
and nearest to the body round which it mo\ es, are called 
1he apsides; 1he former of which is called the higher apsis, 
or aphelion; the latter is called the lower apsis or per· 
ihelioo. The diameter which joins these two points, is 
called lhe line or lhe apsides. Whea lbe sun and moon 
are nearest to the earth, they are said to be in perigee. 
\Vhen at !heir greatest distance frnm tl1e earth, they are 
said to be in apogee. 

\Vhen a planet is situated so,. lo be betwetn tl:e sua 
aml the earrb, or so that the sun is between the earth amt 
the planet, then lhat plane! is said to be in conjunction 
wilh the sun. "'hen the earth is belween lhe sun and 
any planet, I hen that plaael is said lo be in oppo•ilion. It 
is e\'ident that the two inferior planets must ha\·e two con· 
junctions with I he sun; and the superior planets can bal'e 
only one, bccau~e they can nerer come between the carlh 
and the sun. \Yhen a plane! comes direclly belll"een ua 
and the sun, if appears to pass o,·cr the sun's disc, or !lur
face, and this is called the transit of lhe planet. \Vhen a 
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planet move9 fro'!" ~est. to east, vi.tr .. accordi~g to the or
der of the signs, 1t 1s said to have dir.ect mohon? or .to be 
in coo.sequentia. Its retrograde motion, or mohon m an
tecedentia, is when it appears to move from east to west, 
11'is. contrary to the order of the signs. 

The place that any planet appears to occupy in the 
celestialJ4iem.isphere, when seen by an observer supposed 
to be placed in the sun, is called its heliocentric place. 
The place it occupies when seen from the earth, is called 
its geocentric place. 

The planets do not move with equal velocity in every 
part of their orbits, but they move faster when they are 
nearest to the sun, and slower in the remotest part of their 
orbits; and they all observe this remarkable law, that if a 
straight line is drawn from the planet to the sun, and this 
line is supposed to be carried along by the periodical mo
tion of the planet, then the areas which are describe~ by 
this right line and the path of the planet, are proporhonal 
to the times of the planet's motion. That is, the area de
scribed in two days, is double that which is described in 
one day, and a third part of that which is described in six 
days; though tee arcs, or portions of the orbit described, 
are not in that ratio. 

The planets being at different distances from the sun, 
perform their periodical revolutions in different times; but 
it has been found that the cubes of their mean distance• 
are constantly as the squares of their periodical times, viz. 
of the times of their performing their periodical revolu
tions. 

These two lost propositions were discovered by Kepler, 
by observations on the planets : but sir Isaac Newton 
t1emonstrated, that it must have been so on the principle 
of gravitation, which formed the basis of his theory. This 
law of universal attraction, or gravitation, discovered by 
Newton, completely .confirms the system of Copernicus, 
and accounts for all the phenomena which were inexplica
ble on any other theory. 

The sun, as the largest body in our system, forms t11e 
centre of attraction, round which all the planets move ; 
bnt it must not be considered as the only body endued 
with attractive power, for all the planets also have the 
property of attraction, and act upon each other, as well as 
upon the sun. The actual point, therefore, about which 
they move, will be the common centre of gravity of all the 
bodies which are included in our system; that is, the sun, 
with the primary and secondary planets. But because the 
bulk of the sun greatly exceeds that of all the planets 
put together, this point is in the body of the sun. The 
attraction of the planets on each other, also disturbs their 
motions, and causes some irregularities. 

It is this mutual attraction between them and the sun, 
that prevents them from Hying oJf from their orbits by the 
~entrifugal f~rce which i~ generated by their revolTiog in 
? c~r~e; while the centnfugal force keeps them from fall
mg mw the sun by the force of gravity, as they would do 
if it were not for this motion impressed upon them. Thus 
these two P.ow~rs balance each other, and Freserve order 
and regnlanty ID the system. 

It is ~n establishe~ maxi~ in philosophy, that if, when 
a bo?y 1s projected. m a straight line, it is acted upon by 
anotae.- .force, draw1og it _t oward a centre, it will be made 
to descrJbe a curve, which will be either a circle or an 
ellipsis, according to the proportion between the projectile 

and centripetal force. If a planet at B, fig. 3. gravitatei 
or is attracted toward the suo S, so as to fall from B toy 
in the time that the projectile force would hne carried it 
from B to X, it will describe the curve BY, by the com
bined action of these two forces, in the same time that the 
projectile force singly would have carried it from B to I 
or the gravitating power singly have caused it to deecend 
from B to y; and these two forces being duly proportion. 
ed, the planet, obeying them both, will move in the circle 
BYTV. 

et ~.~~\t ~!ls~,t~~!~~;,~t~:tr~:~~n"st~,~l~a~;Ta~~: ~= 
from B to 1, the gravitating power would then be too •tfee: 
for the projectile force, and would cause the planet to de· 
scribe the curve B C. 'When the planet comes to C, tbt 
gravitating power, which alw.ay.s !nci·eas~s as the squareo( 
the distance from the sun S diminishes, will be yet strooger 
for the projectile force, and by conspiring in some degite 
with it, will accelerate the planet's motion all the war 
from C to K, causing it to describe the arcs B C, CD, 
DE, E F, &c. all in equal times. 

Having its motion thus accelerated, it thereby acquira 
so much centrifugal force, or tendency to fly olf at K, in 
the line K k, as overcomes the sun's attraction; and the 
centrifugal force being too great to allow the planet to be 
brought nearer to the sun, or even lo move round him ii 
the circle k m n, &c. it goes off, and ascends iu the cme 
K L M N, &c. its motion decreasing as gradually from I 
to B, as it increased from B to K; because the sun'• It· 
traction now acts against the planet's projectile motioo,jmt 
as much as it acted with it before. 

When the planet has got round to B, its projectile 
force is as much diminished from its mean state as it n1 

augmented at K; and so the sun's attraction being more 
than sufficient to keep the planet from going off ate.~ 
describes the same orbit over again, by virtue of tbe 
same forces or powers. 

A double projectile force will always balance a qndll
ple power of gravity. Let the planet at B, ha\'e IWi< .. 
great an impulse thence towai·d X, as it had before; thtt 
is, in the same length of time that it was projected fromB 
to b, as in the last example, let it now be projected fnill 
B to c; and it will require four times as much gravity lo 
retain it in its orbit; that is, it must fall as far from B to4, 
in the time that the projectile force would carry it froll 
B to c, otherwise it would not describe the curve B D,ts 
is evident from the figure. But in as much time 11 lhe 
planet moTes from B to C, in the higher part of its orbit, 
1t mo>es from I to K, or from K to L, in the 101ver part~! 
it; because from the joint action of these two force!, it 
must always describe equal areas in equal times through· 
out its annual course. These areas are represented by 
the triangles BS C, CS D, D SE, ES F, &c. whOll 
contents are equal lo one another from the properties ol 
the ellipsis. 

We have now given a·general idea of the solanyst•~; 
and shall next describe the bodies that compose it. 

Of the Sun. The Sun is considered from its coo1ta11t 
emanation of beat and light, to be an imi:iense a lobe or fire. 
"\Y~en vie'."ed through a !elescope, several da';,k spots"' 
"V1s1ble on its surface, which are of various sizes and Jura· 
tion. From the moti?n of .these spots, the Sun has bee~ 
found to move round its axis in twenty.firn days, which~ 
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two da)'ll len than ite apparent revolution, in consequence 
of the Earth's motion in its orbit in the same direction; 
aod its axie is found lo be inclined to the ecliptic, in an 
angle of about eighty-two degrees and a half. 

sp::;i~~:,°£~~i:n~e~:v~o:~~~r~°:~~d o~:s:::t:~fn~se~~ 
the liquid igneous matter, and by some a• pits or c8'·ities 
in the body of the Sun. But from whatever cause they 
may arise, they evidently adhere to its surface ; for if one 
of them appears upon the eastern limb or edge of the Sun'.• 
disc, it i1 seen to move thence toward the western edge m 
about thirteen days and a half, th<n the spot dioappears, 
and in about tllC same time it is seen again upon the east
ern edge, and so continues to go round, c·ompleting its ap
parent revolution iu twenty-seven days, durinp. one hal~ of 
which time we see it on the disc of the Sun, and ilurrng 
the other half it disappears, which could not happen if the 
spots did not adhere to the Suu. The following particu
lars respecti11g the Sun are given by sir Isaac Newton. 

1. That the density of the Suu's heat, wbieb is propor· 
tioual to hi~ light, is seven limes as greal in Mercury as 
wilh us, and that waler there would be all cru:ried off in 
1he shape of steam; for he fouml, by erperiments with 
the thermometel', that a heat seven times gieater than tbat 
of the Sun's beams in summer will serve to mah.e water boil. 

2. That the quantity of matter in the Suo is to that in 
Jupiter nearly as 1100 to 1, and that the distance of that 
planet-from the Sun is in the same ratio fo the Sun's semi
Uiametel'; consequently, that the centre of graYity of the 
Sun aud Jupiter is nearly in the rwperficies of the Sun. 

3. That the quantity of matter in the Sou is to that in 
Saturn as 2360 to I, and that the distance of Saturn from 
the Sun is in a ratio but little less than that oftbe Sun's 
semidiaineter. And hence the common centre of gravity of 
Saturn and the Sun is a little within the Sun. 

4. By the same method of calculation it will be found, 
that the common centre of gravity of all tbe planets can
not be more than the length of the solar diameter distant 
from the centre of the Sun. 

5. The Sun's diameter is equal to JOO diameters of the 
Earth, and therefore its magnitude must exceed that of 
the earth one million of times. 

6. If 360 degrees, the whole ecliptic, is divided by the 
qnantjty of 1he solar year, it will give 59' 811 which there
fore is the medium quantity of the sun's apparent daily 
n101ion; hence l1is horary motion is equal to 2' 21 11

• By 
tbis method the tables of th_e Sun's mean motion are con~ 
structed as fonnd in C\stroaomical books. 

Of lite inferior plcmets. l\Iercury being !he planet 
nearest 1o Hie SunJ and the !cast in magnitude, is very 
selt.lom vi1'ihle. It never appears more than a few degrees 
from the Sun's disc, and is generally lost in the splendour 
of the solar beams. On tliis account, astronomers Jiave 
had few opportunities or making accurate observations 
upon it ; no spots ha,·e been obsen•ed upon it, conse~ 
queotly the time of its rotation on ils axis is not known, 
Being an inferior planet it must show phases like the 
moon, Plate XII. fi1;. 7; and it never appears quite full to 
us. Jt is seen so1oct imes passing over the Sun's disc, which 
is called its transit. 

Yenus is the brightest and largest to appearance of all 
the planets, ant! is dislioguisbed from the rest by lier 
superiority of lustre. 1t is generally called tlie l\Iorning 
or Enning Star, according as it precedes or follows the 
opparent course of the Sun. There have been spots ob-

served on ifs disc, by different astronomers, changing their 
position with respect to one another. Tl1e time of its di· 
urnal revolution about ifs axis is nearly 23b. 20m. Venus 
also appears with phases; and transits sometimes fake 
place, which are of very great importance in astronomy. 

The elongation of any planet is its apparent di•tance 
from the Sun. 

An inferior planet is at its greatest elongation, when a 
line drawn from the Earth through the planet is a tangenl 
to the orbit of the planet; when the planet is at M, Plate 
XII. fig. 4, being in conjunction wilb fbe Suu, it Jias no 
elongation; as it moves from 1\1 to V, its elongation 
increases till at V, when EV dnwn from the earth 
to the orbit of the ·planet is a tangent to that orbit, 
its apparent place in the ecliptic is C, and its elonga
tion is S C, which is the greatest it can have, for in 
passing from V to Nit decreases, an<l al N it is nothiug. 
:From N to U it increases, and al U the elongation is 
again at the greatest. This "ill hold equally in ellip
tical as in circular orbits. If the orbits of t11e planets 
were circular, the diBtance of each from the Sun would be 
to the Earth's distance, as the Sun at its greatest elonga· 
tion to the radius, that is, as V S 1o E S. By examining 
the figure it will be seen, that the inferior planets are 
never in opposition to the Sun, and are never in quaclra .. 
ture. For in opposition, the Earlh is behreen the Sue 
and the planets, which can never happen whea the orbit 
of the planet lH GB is included wit bin that of the Earth. 
rl'hey are never in quadratul'e, because the greatest angle 
of elongation is contained by SE and EV, and if the an· 
gle S EV was a right angle, EV would be a tangent at 
E the Earth's orbit: but it is a tangent, as has heen seen, 
to an orb.jt less than that of the Ea1·th; it the1·cfore makes 
an angle with SE, less than a l'igbt angle. Hence tl1e 
reason that the inferior planets never appear for from the 
Sun; and as the orbit of Mercury is included within tl.rn.t 
of Venus, the former must, when visible, always 3ppear 
nearer to the Sun, than tiie latter. We may n.l~o observe 
that the apparent velocity of Venus is greatest at the 
times of conjunction. Since the plane of lrnr orba is 
oblique to the Earth, tho2e parts of it which are viewtd 
by a spectator directly, will appear longer than other 
equal parts viewed obHquely. Of course, the motions of 
the planet, if uniform, will appear unequal. 

The time when an inferior planet will come ag1Jin iulo :i 

given situation with respect to the Sun and the .Ea1 :h, may 
be thus fonnd. "\.Yhi1st Venm1 perform.:; one re\'o1utiou, thr 
Earth, whose periodical time is longer lhan ftiat "Ji Venus, 
wiJI not l1ave completed its revolul ion~ Defore Venus ·and 
the Earth can be again in the inferior conjunction, Venus 
must, therefore, besides if, entire revolution, cJcscribc an 
arc equal to that whicJ1 the Earth has passcU orer: car. 
seq11en_tly, the nmnb~r of .<leg1:ecs passe~l onr by c:ic11, 

or their angular motmns, m 1ne same 11me, wili Uc re
ciprocally as their periodical times ; that is, as the peri
odical time of the E•rtl1 is to 1he periodical time or Ve
nus, so i~ the angular n~o!ion of Venus, which iCJ criuri-1 
to four r1gbt angles :id<led fa 1hc an~ular molion of the 
Earth bct,recn two inferior conjunclk.ns, fo the :rn?"ular 
motion of the Earth in the- rnmc tir:1c; whence, Er V. 
17. as the di!ference between the periodical times of the 
Earll.I an~ Venu~, is ta fhe pcriodiral time of Venm, 60 
ar~ four.rigl1t an~les, or 360 1 ~ fo Ilic n_umher of dcgreeM 
O\ er wlucl1 t11c Earth pasc.cs rn her orJ.1t from one inferior 
conjunction to another. This i• only true upon the su -
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~~:!'\~~e 1/~~1~!:~~f~~~e~~a~;L~·1: i~oc~r~u~~~~~~l~,h~ fi'~~~~~ 
tlrn time from wnJunclion lo conjunction, or from opposi
tiiln to oppo~ilion, or any two.~lanets. 11 1\lulliply the~r 
peiioJic 1imes fo~e1her, and d1nde the product by their 
difference, and you }1ave the time sought." For lei P = 
the periodic time of the earth, p = that of the planet, 
suppo~e ;rn iore1 ior, t = time required: then P : 1 clay:: 

360° 
360'-, the angle described by the earth in one day: 

p 360° 
for the same reason - is the ~ngle described by the 

1' 
360° 360° 

planet in I clay: ]ience - - - is the daily angular 
p p 

nlocily of the planet from the Earth. _Now if they ~et 
out from conjunction, lhey will return mto CODJUnchon 

360° 
again, after the planet has gained 360°: hence - -
360 pp 1' 

- • 3600 : J day : t = -. For a superior planet 
p • P-p 

1' p 
t=-· 

p-P 
lVhen the inferior planets are passing from their great

est elongation V. fig. 4. through N their superior conjunc· 
tion, to their greatest elongation U, they appear lo a spec
tator on the Earth lo moYe from west to east; for wben 
the planet is at G it will appear to have moved from C lo 
H, and when al A and B it will appeai· to ha1·e posseJ 
from II through L to a and b; of course the motiou of lhe 
planet is clirecl, or from west to east; but while it moves 
fioru U to V, its molion will :ippear to us relrograde or 
from east lo west; for when it has passed from U lo J and 
K, it will appear to ha\·e moved in the bea\·ens from D 
througL <l to b anti a, lhat is, from east to west. When 
the inferior planets are at their greatest elongation, they 
appear stalionary; because when the planefs are at U 
and V, the line drawn from E lhe Earth to the planet, is 
a tangent to Hie orbil, which so nearly coincides with a 
small arc of the cunc, that a spectator at the Earth can
not di~tinguish the tangent from lhe cune, wben the plan· 
el is at V and U, of course it will in those positious seem 
to be slalionary. 

TI.'"hen Venus 01· l\Jercury is in ils supedor conjunction, 
or a1 N, 1he l\ !tole enlightened hemisphere is toward the 
Earth, and ifs entire disc is visible : as it passes toward 
ils inferior rnnjunclion, ils enlightened hemisphere lurns 
by degrees, from I he Earfh, till al the inferio1· conjunction 
M, ils enli!!;htened pi:1rt is wl1oliy turned from the Earth, 
and lhe plane! becomes iin-ioible, unless it appears on the 
Slm's disc; it is then called a tran!,it. 

uh~~~~~ '~;~11~~~ 1~h~~~·~I: ;~·;~~ha w~3\1.~~~~i~;s c~r~~~~: 
slance~, I he chief of which v.-e slJall here enunlerale. It is 
a!M·ays ~b:;;crvecl by mariners, that as they sail frorn any 
J11t:I! ob.Jecls, ~m.:h as monnfaius, steeples, &c. they first 
he!!m to Jo~c srn;ht or f~le lower parl of I hose objects, and 
then %rac111ally of rhe higher part~: also, per~Oni on shore 
rir~t dl"'CO\Pr .1he upper part.; of the masts of approaching 
,·rs;s"I~. 'fh1~ co14hl not be the case, if the J<~arlh was :t 

I 

plane; but is very easily accounted for, on the suppositio1 
of its being a sphere, as will be easily u~derstood by ex. 
amining fig. 5. Plate XII. Various nav1gato_rs .hue alao 
sailed completely round the earth, by conhnumg ID lhe 
same direction, at last coming to the same place from 
which they set out. 

The Earth, howe\'er, is not a perfect sphere, but a 
spheroid, badng its equatodal diameter longer than the 
polar diameter, or axis. It 1s consequently flattest at the 
poles, and more p~otub~orant at. the ~quator. The diam .. 
ter at the eqootor 1s 7917 English miles; that at the pole1 
is 7940 miles. The surface of the Earth is much diver• 
sified with mountains and vallies, land and water. The 
highest mouutains in it, are the Andes in Soulh America, 
some of which are about four miles in perpendicular alti. 
tude. About two thirds of tl1e globe are covered with 
water. 

In consequence of the Earth's being a globe, people 
standing upon opposite sides of it, must have their feet 
toward each other. When in this situation they are call· 
ed antipodes lo each other. Hence it appears that Ibero 
is no real '-'P or down; for what is up to one country, i1 
down to anolber. It must seem strange lo those who are 
ignorant of the shape of the earth, to snppose that, if ., 
could bore a hole c.lownward, deep enough, we should 
come to lhe other side of the world, where we should find 
a surface and sky like our own; yet if we reOect a mo· 
ment, we shall perceive that this is perfectly true. As 
we are preserved in our sltuations by the power of attrac· 
tion, which draws us toward lhe centre of the earth, we call 
that direction down, which tearls to the centre, and the 
co11trary. 

\Ve mentionefl before, that the Earlh has two motions i 
the one a diurnal rnotfon, rouud its own axis, in twenty· 
four hours; the other an annual mo lion, round the Sun, 
in 365 days, 6 houl's, 56 minules, 4 seconds. It is lhe 
former which causes light and darkness, day and nighl; 
for wJ1en one side of the Earth is turned toward the Sun, 
ii receh·es his ray!-i:, and is illuminated, causing day: on 
the contrary, when oue side of the Earth is turned from 
1he Sun, we are in darkness, and then we have night. 
By lhe diurnal rernlution of lhe Earth round its ownaxia 
from west to east, the beaYenly bodies appear to us tore· 
Yolve in the same lime from east to west. And si11ce the 
Sun anU fixed stars are bodies immensely larger lhan the 
l~arth, and at alu1ost inconceirnbly great distances from 
it, we see upon how much more simple principles the al· 
ternate succession of day and uiglit is etfecled by the 
revolution of the earlh about its axis, than by supposi1~g 
the Earlh fixed, and the Sun am1 stars whirled round 11, 
with an indefinite velocily. 

Tbe natural days are not ecjlli1l to one another : for a 
natural day is the lime in which 1l1e Earlh performs one 
rernlulion round ils axis, and such a portion of lhe second 
revoluliun, as h1 equal to !he space which !he Sun has np· 
parenlly travelled that day'; bu! these spaces are unecp1al, 
therefore, the addilional portion of 1he second rernlu!ion, 
will be somelimes greater and somelimes Jess, and conse· 
quenll.v the times in which the natural days are complet· 
ed will be unequal. Hence arises the difference Letweeo 
a sundial antl a well regulated cJock, as measures or lime; 
the former measming llie length of the natural d;iy, the 
lat11"'r di\•icling time into equal portions of twelH houri 
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each: the clock will be before the dial, when the natural 
day is more than twenty-four hours: and after it, when 
the nafural day is less than twenty-four hours; and they 
will be together, only when the natural day is exactly 
twenty-four hours. 

'I'he equa!ion of time is the difference between the 
mean length of the natural day, or twenty-four hours, and 
the length of any single day measured by the snn's appar
ent motion, or between m.ean and appanmt time. And 
the hour of the day by apparent time being known, in or
der to determine what is then true time, the equation is to 
be added to apparent tirne, if the day by the clock is short
e1· than the day by the dial: and the equation is to be 
subtracted from the apparent time when the day by the 
clock is longer than the day by the sundial. If the natu
ral day i1; twenly-four hours three minutes long, the day 
by the clock being twenty-four hours in length, it will be 
12 by a good clock 3 minufes before it is 12 by the dial; in 
this case mean time precedes apparent. 

The dilference between mean and apparent time, <le
pencls upon two causes: 1. the obliquily of the ecliptic 
with respect fo lhe equa1or: aad, 2. the unequal motion of 
the earth in an elliptical orbit. 'l'he obliquity of the eclip
tic to the equator would make the sun and clocks agree on 
four days of the yeu, vi=. when the sun enters Aries, 
Cancer, Libra, and Capricorn. But the olher cause 
which arises from his unequal motiou in his orbit would 

make the sun and clocks agree only twice a year, that is, 
when he is in pe1·igee, and apogee; consequently, when 
these two points fall in tbe beginnings of Cancer and Cap
ricorn, or of Aries and Libra, Ibey will concur in making 
the sun and clocks agree in those poinf•. But the apo
gee, at present, is in the ninlh degree of Cancer, am] llte 
perigee in the ninth degree of Capricorn; and, therefore, 
the sun and clocks carmot be equal at the beginnings of 
these signs, nor, indeed, at any time of the year, exce~t 
when the swiftness and slowness of the equation resultiug 
from one of the causes, just balances the slowness or 
swiftness arising from the other; which happens about the 
15th of April, the 15th of June, the 31st of August, ancl 
the 24th of December; at all other times the sun is too 
fast or too slow for equal time by a certain number of min
utes and seconds, which at the greatP.st is 16 minutes, 14 
seconds, anJ happens about the first of November: every 
of her day t broughout tl..ie year having a cet·tain quantify of 
Ibis dilfereuce belonging to it, which, bowenr, is not ex· 
aclly the same every year, but only every fourth year, for 
which reason, it is necessary, where great accuracy is re
quired, lo have four tables of this equalion, vis. one for 
each of the four years in the period of leap year. The 
following concise table, adapted to the second year afler 
leap year, will always be found within about a minute of 
the truth, and lhel'efore sufficiently accurate for common 
clocks and walches. 

TABLE FOR THE EQUATION OF TIME. 

l_f r _ _J;f. _] f _~_J_J·f. _ J r_/_J·f _ 
Jan. 1 4 + Apr. 24 2- Sep!. 27 9-

3 5 30 3 30 10 
5 6 May 13 4 Oct. 3 11 
7 7 29 3 6 12 
9 8 June 5 2 10 13 

12 9 10 I l.I 14 
15 10 15 0 19 15 
18 11 * ~7 16 
21 12 20 1 + Nov. 15 15 
25 13 25 2 20 14 
31 14 29 3 24 13 

Feb. JO 15 July 5 27 12 
21 14 11 30 11 
27 13 28 Dec. 2 10 

Mar. 4 12 Aug. 9 5 9 
8 II 15 7 8 

12 10 20 9 7 
15 9 24 11 6 
19 8 28 13 5 
22 7 31 16 
25 6 * 18 
23 Sept. 3 1- 20 

Apr. 1 6 22 
4 9 
7 12 

11 l;J 
15 13 

19 1-
21 
24 

24 

* 26 
28 
30 

1+ 
2 
3 
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'J 'Lo.•: culu11111s I hat are niarked +, show that the clock 
11r lfafch i .!\ or ought to be, before the sun; and those 
111arkerl -, that it is slower. To regulate a clock or 
natch cm the first of .January, the moment the sundial is 
12, the cJock or watch must Ue put 4 minutes after. On 
ll1c 131h of lllay, whcu the dial is 12, the clock to be right 
rnust want 4 minutes of that hour. See Ferguson's As
lronomy, ch. 13. Phil. Trans. vol. 54. 
• Twilight i• owing to the refraction of the rays of light 

by our atmosphere, through which they pass; and which, 
hy bending them, occasions some to arrive at a part of the 
earth that could not rcceh·e any direct rays from the sun, 
or so as to bring him into sight, every clear day, before 
be rises in the horizon, and to keep him in view for some 
minutes after he is really set below it. The effect oflhis 
refraction is about six minutes every day at a mean rate. 

From the same cause, the heaveuly bodies appear high· 
er than they really arc, so that to bring the apparent alti
tudes to the true ones, t11e quantity of refraction must be 
•ublrocled. The higher they rise the less are the rays 
refracted, and wben the heavenly bodies are in the zenith, 
Ibey suffer no refraction, according lo lhe principles of op
tics hereafter to be demonstrated. Tables of refractions 
liave been calculated by various astronomers, as sil' J. 
Newton, lllr. Thomas Simpson, Dr.Bradley, lllr.lllayer, 
&c. The following specimen is taken from Dr. Bradley's 
table, which is esteemed the most correct, and chiefly 
used by aslronomers. For the method of calculating 
these tables, see l\lr. Simpson's Dissert. p. 46, 4to. 
Gregory's A~tron. Vol. I. Pa. 66, and Vince's Astron. 
Vol. I. 4to. ch. 7. 

MEAN ASTRONOMICAL RE:PBA..CTJONS IN .ALTITUDE. 

~r l!i!~~C· ~~t I R~[~~~- -~~E~ n:.~,~~-
00 33' o· W2'2W, w o's9 ' ' 
I 24 29 23 2 14 45 0 57 
2 18 3{; 24 2 7 48 0 51 

I 4 36 25 2 2 50 0 48 
11 51 26 I 56 52 0 44 
!l 54 27 I 51 55 0 40 

6 3 28 28 1 47 58 0 35 
7 7 20 29 I 42 60 0 33 
u 629 30 138 62 030 
9 5 48 31 1 35 65 0 26 

10 5 15 32 1 31 68 0 23 
11 4 47 33 1 28 70 0 21 
12 4 23 34 I 21 72 0 18 
13 4 3 35 I 21 75 0 15 
14 3 45 3G 1 18 78 0 12 
15 3 30 37 I 16 80 0 10 
16 3 17 38 1 13 82 0 8 

~~ ~ 5·: ~~ ~ 1~ I :~ ~ ~ 
19 2 45 41 1 5 1 89 O I 

;~ ; ~~ :; ~ ~ 90 I o 3 

. . Dr. ~eilJ, in h!s Lectu;~s o~ Astro~my~b";en·es, that 
it is entlr~ly o_wrng to t.b~ atmosphere that the henens 
appear bright in lhe day hme. For wilhoul ii, only that 
~art of the hea:ens would b~ luminous in which the •un 
1., placed; and 1f we could lire without air, and should 

tu;.~ ~~d~:~~~ ~~ 1~e ~·;;;,t'.hel:~~~e c~:::~~: ==~~~ 
£ave no twilight, but a sudden transition from the bripr. 
est sunshine to dark night immediotely upon the 1ettingt( 
the sun; which would be exrremely inconvenient, if111t 
fatal to the eyes of mortal•. See Keill'sAstron. Lect.n. 

The twilight is longest in a parallel sphere, and sborr.t 
io a right sphere: and in an oblique •phere, lhe nearer die 
sphere approaches to parallel, the longer is the twilight. 

In a parallel sphere, lhe twilight 1Vill conliooe till fiit 
sun's declination toward the depressed pole is 18° : botll 
this sphere his declination is nenr rnore than 23f degrte1• 
whence the twilight will only cease, whil•t the •un•1 dee'. 
lination is increasing from 18° lo 2:li degrees, and de
creasin~ again _I ill in its decrnase it becomes 18 degr .... 
The twthght " here caused by the annual molion of th 
earth. In a right sphere, the sun appears to be carried, 
by the daily motiou of lhe earlh, in circles perpeodic:alor 
to the horizon; whence it is carriet.l directly downwml 
by the whole daily molion, and will arrive al 18 deg.ea 
below the horizon the sooaest possible; whereas, in 1n g\: 
lic1ue sphere, its path is oblique to the plane of lhe W 
zon, aad therefore will be longer before it has descrnW 
18 degrees below the horizon: and lhe difference of~ 
time of twilight will increase with the degree of obliqll
ty. As the sun sets more obliquely at some parts of cbe 
year than others, the twilight varies in ihc duration. 

OJ lit• Seasons. It is the annual molion of the eart• 
round lf.Je sun, 1vhich occasions the diver&ity of seasou1. 
To understand thi•, it must be re.wembcred, that the atli 
of the earth is ~ncl iaed lo the plane of ils orbit about 231 
~ e.grce• , anti . 1t keeps always pa1allel to itself; that ii, 
1l l'I always directed to the same point of the heano1. 

The oWqu_il:l'. ~f the ecliptic is not permanenl, but ii 
perpetually d11nm1shmg, by the ecliptic approachiugueu, 
er 1_ 0 a paraUPli!:> m with the equator, at ihe rate of aboat 
half a secoml in a year, or from 50 seconds to .)5 seconds 
in a hundred years. rrhe inclination ai this time is nther 
less than 23 degrees, 28 minules. The diminulion oflhe 
obliquily of the ecliptic to the equal or ;, ow in" lo the IC· 

lion of the pla~ets upon the earlh, e•peciall/lhe plaoel1 
Venus an~ J up1~er. The obliquity of the ecliplic i• found 
by observrng w1lh great accuracy the meridian altitude cl 
the s_un'e centre, on .the days of the summer and winter 
solstice: then the difference of the llvo, will be lhe dit
tance between the lropics; lhe half of which is the obli· 
quity sought. 

Let Fig. 6. Plate XII. represent lhe eat lh in dilferent 
parts of itoelliplic orhil. 

In the spring, the circle which separoles the Jigl1I from 
the dark. Side of the globe, called the terminalor, pme1 
through th? ~oles. as ftppea~s in ILe po•ilion A. The 
cartb th~n, rn its dmraal rotation about if ,, axis, has eHrJ 
part of its surface as long in light as in shade; therefore 
the dap are equal .to the ~1ights all over lhe ..-orld, lbe 
:;;~~:;~~.at that time 'erhcal lo lbe cqualorial parts or 

As. lhe earth proceeds in ils orbit, and comes into the 
position B, the sun ?ecomes Yertical fo lho~e parts of the 
earl~ under th~ lrop1.r, and the inbabilauts of lhe norlhera 
)Jem1~ph~re will enJOJ summer, on account of the solar 
rays falJmg ~ore perpenclicularly upon rh~m; they will 
al•o l1ave llieir day• longer lhau lhcir ni;hls, iu prop<>r· 
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tionas they are more dista11t from lhe rqnator; and lhose 
wilhin lhe polar circle, as u ill be perceived by the figure, 
will hu·e constant daJ light. Al the same lime, the in
habilanfs of the sonlhern hemi'lphere ha,·e winier, their 
days being shorter than their nights, in proportion as I hey 
are further from lhe equator; and the i11habifants of 11.Je 
polar regionl5 will have constant ni;ht. 

The earth then continues its course to lhe position C, 
when the terminator again pas~es through lhe poles, and 
the days and nigh ls are equal. 

After this, the earth advances 1o the pos ition D, at 
which time the inhabilants of the norlhero hemisphere 
have winter, and their <lays are shorter than !heir n1ghls. 

'!'be po"'ilions Band D, are the solstilial point!::; and A 
and C, the equinoctial points; they are not equidis1ant 
from each olher, because the sun i~ not in the centre, but 
in lhe focus of the ellipsis. Jn summer, when the earth 
it. at B, the i;nrn i! fur!Jier from it lbau in !he winier, when 
the earlh is at D; and in fact, the diameter of the sun ap 
pears longer in winter than in summer. '1.'he difference of 
heat is not owing to f he sun's being nearer lo us, or more 
remote, but lo the degree of obliquily with which it8 rays 
strike any part of 1he earth. 

Of lhe .ilfoon. rrhe moon is, next to the sun, the most 
remarkable of lhe celestial objects. lls form is sphel'ical 
like that of the earlh, round which it revoh•es, and by 
which it is carried round the sun. Its orbit is also ellipti
cal, having the earth in one of the foci of lhe ellipsis. 
'11 he moon always keeps the sam~ side loward the earth, 
showing only al one time a little more of one side, and al 
anolher time a lillle more of the olber. Hence as lhe 
moon revolrns aboul its axis, ilR periodic.al lime must be 
equal to that of ifs re\'Olution in its orbi1 round the earth. 
'l'liis is found lo be !he case wilh !he fifth salellile of Sat
urn as it regards ils primary. And lhough the year is of 
Hie same absolute length, both to the earlh and moon, yet 
the number of days in each is very different: lhe former 
ha\ling 365.j natural days in ils year, but !he !alter has on
ly about 12.f, erery day and night in the moon being as 
long as 29j. on the earlh. 

1.1 he face of the moon, as seen fhrongb a telescope, ap· 
pears diversified with hills and vallies. rrhis is proved 
by l'iewin~ her at at)Y other lime lhan when she is full; 
for then there is no regular line boundin~ light and dark
ness; but 1 he edge or border of lhe moon appears jagged; 
and even in the dark part near the borders of the lucid sur
fac:e, f here are seen some small spaces enlightened by the 
su11's beams. 

Beisides, ii is moreover eddent, tlrnt the spots in the 
moon taken for mountains and vallies, are really such from 
their shadows. For in all silualions of the moon, tbe el
ernfed pal'IS are constantly found to cast a triangular shad
ow in a direction from the sun ; and the ca"ilies are al
ways dark on ll1e side 11ext to the sun, and illuminaled on 
the oppo~ilc side. Hence astronomers are enabled to find 
the hri_i;hl of lhe lunar mo11nlain.;;. Dr. Keil!, in his As
tronomical Lectures, has ca1culated the height of St. Cath
erine's hill lo be nine miles. Since, howe,·er. the lofliest 
mouulains upon !he earlb are but ahoutthree miles in hei~ht, 
it lrn11 bel'll lout!; considered as very improbable that those 
of a planet so much inferior in 11ize lo the earth should ex
cce<l in such vast proportion the highest of our mouo-
1ains. 

By the obsen-alions of Dr. flerscbel, made in Novem
ber, Hrn, aud the four following ornotbs, we learn, !hat 
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the altilude of the lunar mountains has been very much 
exaggerated. Hie; obsenalions were mat.le wilh great 
caution, by means of a New1onian reffeclor, six feel eight 
inches long, and with a m11gnifying power of222 times, de
termined by expel'imenl; and the metbod which he made 
use of to ascertain the allilude of those mounlains which, 
during that lime, he had an opportunity of examining, 
seems liable to no objeclion. ,-rhe rork !:iiluated near La
cns Niger, was found to be. aboul one mile in height, but 
none of the ol her mountains which be measured proYc<l lo 
be more than half that altitude; and Dr. Herschel con 
cludes, that with a very few exceptions, lhe generalil_v or 
the lnrur mounfains do not exceed half a niile in (heir per
pendicular elevalion. See KeilPs Astron. Leer. x. Phil. 
Trans. Vol. Lxx. 

To Dr. Herschel also we are indebted for an accoun1 
of se,·eral burning volcanoes, which he saw at diffcrenl 
times in the moon. In the 771b vol. of the Phil. Trans. 
lie says, "April 19, JO hours, 36 minutes, sidereal time. 
I perceive three volcanoes in dif:fe1·ent places of the dark 
part of the new moon. 'l'wo of them are nearly e:'Clinct ; 
or, o1herwise, in a stale of going to break oul, which per
haps may be decided next lunation. '"!'he third shows au 
actual eruplion of fire, or luminous maller." On the next 
night Dr. Herschel saw the volcano burn wilh greater 'io· 
Jenee than on the preceding; eYe11ing. He considered the 
eruption lo resemble a small pit'ce of burning rharcoal when 
it is covered by a thin coat of while aslie~, which frequent 
ly aJhere lo ii, when ii bas been some time ignited; and it 
haJ a <leg1·ee of brighlness about as strong as I hat willl 
wh.ich sucb a coal ~vould be seen to glow in faint tlayligl1L 
It 1s generally adm11ted that tbe moon has an atmosphere. 

The moon is seen by means of lhe light \1 ltich con1e.oj 
to ii from the sun being reflecled from it. lls changes or 
phases depend upon its siluation relati\-·ely lo !he earlh 
and the sun. 'Vben lhe moon is in opposiiion to lhe iillll 

al A, fig. 7. Plate XII. !he enlig;hlened side is !urned low
ard lhe earth, as a, and it appears foll. '\'"hen I he moon 
is in conjunction al E wilh the sun, ils dark sit.le is turne<l 
toward m, aud it is invisible, as at e. As it proceeds in 
ils orbit, as at F, a small part of the enligl1tened side is 

~e:~,o~~\~~;~: a:: ~1~,~~e a:~1 ~~:e c:f l~~e ae~~i;h~~~~:~jstdne~ 
as 1.h~ moon approaches at G and H, lo !he slale of op
pos1!10n or full moon. The waning or decreasing of lhe 
moon takes place in the same manner, but in a contrary 
order. The earth must perform the same office to tli.e 
?1oon. that !he moon doe~ to us; and it will appear lo !he 
11~hab1tants of the _moon, 1f there be any, like a very mag· 
mficent moon, being to them about lbirteen times as 
large as !he moon to us, and it will ali:oo ha,·e !he same 
changes or phases. Hence it is evident, thal one half of 
the moon is never in darkness, the earth conslanlly afford
ing ita slrong light, during the alJSence of lhe sun· but lhe 
oti1er half has a forlnight's light and <larkneRs by f urns. 

to!:~ent~~e ~z~rc ~~ c:~ct!~~ ~~~ ~tm~~~esr,:"r~s~~;\~~,~~ 
vary but lillle. for several days logether. If !he moon 
we~·e t~ move. 111 the equal.or, i~s molion in ils orbit, by 
which 1t descnbes a revolution, m respect of lhe ~1111, in 
29 dayis, 12 honrs, would carry it every day eas tward 
f~·om the. ~un abont 12 degrees 11 minutes, whence ifs 
tune of mrng would vary daily about .50 minut e s. But 
because the meon's orbit is oblique to the equator nearly 
coinciding wi:b the ecliptic, different parls of it m~ke dif-
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fercnt an;les with the horizon, as they rise o.r set;. those 
parts \fhich ri.,e 1'' ilh the smallest angles 8~ftm; w1!h the 
greafc!'ll, an1I the relerse .. N~w t~e less tl11s a.n;i:lc 1s, the 
grealcr portion of lhe orbit .r1~es 111 the same t111.1e •• Con
!!ecpicnllJ• when Hie moon 1s 111 those parts which rise or 
sci wilh !he smallest angles, it rises or sets with the lea~t 
ditfcrcnce of time, and the reverse. But in norlbe~n lat.1-
tudcs, the smallest angle of ~he ecliptic and horizon is 
m:lde when Aries rises and Libra sets, and the greatest 
"'hen Libra rises and Aries sets; and therefore, when the 
moon ri~es in Aries, it rises with the least differenc~ of 
time. Now the moon is in conjunction in or near A1·1es, 
when the sun is in or near Libra, that is, in lbe autumn~I 
months· when, the moon rising ia Aries, whilst !he sun is 
selling in Libra, the time of its rising is observed to nry 
only two hours in six days in the latilude of Lon<lon. 
This is called the harvest moon. . 

'l'his circumslance takes place every month; ~ut as it 
does not happen at the time of full mo~n, there 1s 1.10 n~
tice taken of it. lVhen 1he moon's right ascension is 
equal to six signs, that is, when she is in ~r ahout the be
giuaing of Libra, there is the greatest d~fference o! the 
times of rising, vi;. about an hour and l 5 minutes. 'I hose 
signs which rise with the least angle set wi!h the greate~t, 
and the contrary; therefore, when there 1s the lea.st dif
ference in the times of rising, there i3 the greatest 111 set-

tin,ih1~0~o1~~':ir~;r::b1e shmvs tbe daily mean difference of 
the moon's rising and setting, on the parallel of Lond?n, 
for 28 Jays; in which time the moon finishes her period 
round the ecliplic, and gets nine degrees into the same 
sit;n from the beginnia~ or which she ~et out. 

DAJ•· 
'!! I<' (;,,,,g});I]'. ~clung Dill: 

~_L __ 11 ii H. M. 

I 'll> 13 I 5 0 50 
2 26 I 10 0 43 
3 Q. JO I 14 0 37 
I 23 I 17 0 32 
5 l!J1 6 I 16 0 28 
6 19 1 15 0 24 
7 "' 2 I 15 0 20 
8 ]j I 15 0 18 
9 28 I 15 0 17 

10 1n 12 I 15 0 22 
JI 26 I 14 0 30 
12 1 8 I 13 0 3!! 
13 21 I JO 0 47 
J.t V'I 4 I 4 0 5b 
15 17 0 46 I 5 
16 .. 1 0 40 I a 
17 14 0 35 I 12 
18 27 0 30 I 15 
19 * JO 0 25 I JG 
20 23 0 20 I 17 
21 r 7 0 t7 I JG 
:!2 

ti 
20 0 17 I 15 

23 3 0 20 I 15 
~·i 16 0 24 I 15 
2.5 29 0 30 I 14 
~6 II 13 0 40 I 13 
~7 26 0 56 I 7 
28 !7> 9 1 00 1 58 

The !\loon's molion is suhjecl to many irregu
1
laritiet, • 

account of 1he inclination of ils orl.Ht lo the P aoe of •• 
ecliplic, and the allraction of lhe Sun and lhe other pi.. 
eb. 

Of the s11ptrior pla11ct~. • 

t1l~~!~8 ~!a~~~ s~0 ~r~~h~ 11a0s. v;tn5u~~i:::isc~~~tt~! !r..: 
Som~ spots have been obsen·ed upon ils surrace, rn. 
which its rotation round its axi~1 and :he inclin~lion oC ill 
axis to the plane of its orbit, baa l~een delermme~ 

The following particulars re•peclmg Mars •.re g1vea b1 
Dr. Herschel, afler long and accurate obs.er~ahons. 

~~: ~~~eo!/':~~sai:i!"~!i?:~;~ ~~~ :~l~~·~e;:o 42. 
The obliquity of the ecliptic on the globe of Mania 

23° 42'. 
The point Aries on the Martial ecli11tic an•wers 101111 

JS 0 28' of Sagiltarius. • 
The figure of Mars is that of an oblate spheroid, .. """ 

e'luatorial diameter is to the polar one as 1355 lo 1272,or 
as 16 lo 15 nearly. 

'rhe equatorial diameter of Mars, reduced to the IDal 
distance of tbe earth from tbe Sun, is 9'' B1 1

'. 

And that planet has a considerable bul u~odera!e al!"'· 
sphere; so thal its inhabitants, prouablJ, enJOJ a S&t .. i.aa, 
in many respects, similar to ours. 

Phil. Trans. Yol. lxxiv. Part I, 
Ceres Ferdiaanllea is a very small planet, situated Hit 

wilhout Mars: it was discovered on lhe firsl day of tM 

pr;:,~!3c~~t ~~~t~!/\;~~;i:~:ij1 a~~:~~:a~i~:t~~:;::t~, °!· 
Olbers of Bremen, on the 28!h of llfarch, 1802. Juan 
liken•ise a Yery small planet, discovered by 111. Ilardiag,n 
he was engaged at Lilienthal, in c~aminine; 1he catalopl 
of the slars published by 111. Lalande. 'l'his planet .. 
the two former ones, Dr. Herschel proposes lo call• 
roides1 because they are so much smaller than any of tH 

ot~e;n~l~~1 7~:· twelrth planet disco"fereJ within thete lew 
years. Dr. Herschel discovered the planet tb•t g11e1 bJ 
hi• own name, lllarch 18, 1781. In Jannary 1787 he~ 
ceived lhat this planet had two sateUite,, and oome t• 
after he disconred four others belonging to bio pJaeet. 
In the autumn of 1789 he obsened two new satellitosbe
lon~ing to Saturn. The Ceres was discovered in 1881 I 
the Pallas in 1802; and the Juno in 1804. 

Jupiter is the brightest planet next to Venus. \Vliel 
\'iewed by a te1escope, several belts are observed·~
its disc, parallel to ils eqnator : these belts are nriable, 
and hne been supposed to be ranges of clouds in the &lo 
mo.<pbere of the planet. They are sometimes of dill'erenl 
breadlhs, and somelimes nearly of the same breadth. 
Large spots have been seen in these bells ; and when~ 
of them nnishes, the contiguous spots disappur with 11. 
Dr. Herschel has paid allention to the rotalion or th~ 
spots, and has found that the relation of the same opot d• 

~~~:h~g~-~~·~9 ~?nJeesb~~~{w~~;; s:::nd::·~l~·~~h~0 ,:; 
spot in April revoh•ed in nine hours fifty-one minutes 1ad 
thirty·fi<e second&. This he observes is agreeable lo tbe 
theory of equinoctial winds, as it may be some time before 
the spot can acquire the velocity of the wind; ond if Ju
piter's spot• should be obsen·ed in differenl parh or it• 
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year to be accelerated and retarded, it would almost 
amount to a demonstration of ifs monsoons, and their peri
odical cLanges. The ecliptic and equator of Jupiter are 
nearly parallel to each other, that is, the axis of the plan
et is nearly perpendicular to its orbit, and on that account 
its inhabitants experience no sensible change of seasons. 
This is a wise pro' ision, for if the axis of Jupiter were 
inclined any considerable number of degrees, just so many 
degrees round each pole would, by turns, be almost six 
years in darkness. J upiler is surrounded by four moons 
of different sizes, which move about it in different times. 
These moons are sometimes eclipsed by the shadow of 
Jupiter falling upon tbern. 'rhe eclipses bO\·e been found 
of great use in determining the longitudes of places on the 
earth. 

Saturn can hardly be seen by the naked eye. When 
examined by a telescope, it exbibil s a very remarkable 
appearance. It is surrounded by a thin, flat, broad lumi
nous ring, which surround ::i the body of the planet, but 
does not touch H. This ring casts a strong shadow upon 
the planet; and appP.ars to be divided into two, by a dis
tinct line in lhe niiddle of its breadlh. This ring is circu
lar, but appears elliptical from its being viewed obliquely. 
Besides this ring, Saturn hils se\·en moons of different 
sizes; and its body is surrounded also by bells, like those 
of Jupiter. 

The Herschel, with ils six satellites, ha'fe been entire
ly discovered by Dr. Herschel. ll cannot be seen wilh
out a telescope, but it does not require a powerful one. 
The salelliles cannot be seen wilhout the most powerful 
telescopes. 

Hal·ing gh:en a brief account of the Sun and planels, we 
shall show by wJJat means we can :i-scertain !Lcir apparent 
and real diumelers. .. 

011 the apparent mid real diameters of /lie Sun and 
Planets. It is obvious from the principles of oplics, that 
the delerminalion of the real diameters of the hea,1enly 
bodies will depend conjointly on a knowledge of tlieir ap
parent diameters, and I heir real distances from the earth. 
For, suppose A PB, Plate XII. fig. 8. a sec lion of such 
body made by a plane pa•sing througl1~be place 0 of the 
eye, and the centre C of the body: lhen A 0 B will be 
the angle, which will measure the apparent diameter of the 
body; this being known, A 0 C, its half, will be known. 
An°d A 0 being a tangent lo the surface, the angle CA 0 
will be a righl angle; whence, cosine A 0 C: sine A 0 C 
: : A 0 : A C, the •emidiameter of the body. Now AC 
or 0 C, may be found by obsenation; or, when the body 
is in opposition or conjunction wilh the Sun, by taking 
the difference or sum of its distance from the Sun, and lhe 
eal'lh's di~lance from that luminary, according to the re ... 
epccli"e cases; taking care to allend to the different 
operations required for a superior and inferior planel. 
And as lo the apparent diamelers, if may be worth while 

to r.~:;t s~:~,: f~=1·t1rcea\h~l~~~l~~~l~(~r~~~~~0~i~~:e~;r may be 
_ found by lwo ohscncrs taking, the one the height of tbe 

upper e<lge of lhe di"", the other that of the lower, at the 
same instant. '.fhis is most conveniently done when the 
Sun i!i at or neilt' the meridian; because there is then no 
sensible change in his nhilude during the space of two or 
three minutes. The height of each edge must be correct· 
ed, by allow~~~for parallax and refraction; and the appa-

rent diameter will be equal to the dilference of the cor, 
reefed altitudes of 1he upper and lower edge. Tbis 
method is \ery simple, and gives 1he apparent diametel' 
with exactness proportional to the accuracy of the instru· 
ments made use of. 

Another method of determining the Bun's apparent 
diameter, is to observe by a good clock the time in which 
the sun's disc passes over the plaae of the meridian, or 
some other hour circle. At, or very near, one of th• 
equinoxes, when the sun's apparent diurnal motion is in 
the equator, or a parallel very near it, say, as the tim e 
between the Sun's leaving the meridian and returning to 
it again : 360° >: the time in which he passes O\'er thr 
meridian : his apparent semidiameler. At any olh el' 
time of the year, when the Sun is in a parallel at sonte 
distance from the equator, his diameler measures a grcalc 1· 
number of minules and seconds in that parallel, tha11 it 
would do in a great circle, and takes up proportionally 
more lime in passing over the meridian ; we may then use 
this analogy, as radius: cosine of the Sun's declination: : 
the time in which the 8110 passes the meridian, com·erle<I 
into motion, at the rate of four minnles in lime to 1 ° : !hr 
arc of the great circle which measures the Sun's apparen t 
horizontal diameter. This method may be easily put iu 
practice by two observers; or indeed by one, if he hare all 

half second pendulum placed near enough for him to hca.1 
the l>eals of it, whilst he observes the transit. Ilut the diam
elers of the planets are best taken by !he microme lcl', an 
instrument so contrived !hat two parallel wire:; being place<l 
in lhe focus ofa telescope, one fixed and lho oll1 e r1110\·eu LJ P, 
ot· both moveable, they may be made to approach or rere dt. 
one from the of her till tLey appear lo 1uuch e xacl ly two 
opposile poinls in the disc of the planet, n.nd the n the 
index shows the apparent diameter in minul es and scr.ondt';. 
The apparent diameters of the planet s when al ;ilw ul the ii 
respecfrve mean disfances from lhe earlh, arP as we 1rn'fe 
seen: Mercury, 10"; Venus,58 11

; ]}]ars,27; '' .Jupiter, 
39 11 ; Saturn, 1811 ; Georgium Sidus, 3 11 54 ' 1' . And fron1 
these apparent diameters, and the rcspec1i,-e distances 
from the earth, lhe 1liame1ers of the Sun arH.I ph1neh have 
been determined in English miles as here stal ed: l\Iercu
ry, 3224; Venus, 7867; Mars, 41 89; Jupiler, 89170 ; 
Saturn, 79042; the Herschel, 35112; the Bun, 883246. 
Observalions upon the planets Herschel, Saturn, Jupiter, 
and Mars, pro,·e that there is a sensible dillE:rence be 
tween their equatorial and polar diameters ; and it i• 
probable that there is a like difference between the diam 
eters of the other planets, but this has not yet been de. 
termined by observation. 

Since the apparent diameters of dislant bodies rnry 
inversely as their distances, we may, ha\'ing the diatance~ 
from the earth at which the respecfi\'e planets subtended 
the above angles, and knowing their mean distances from 
the Bun, find the mean apparen·t diametera of all the plan
ets, as seen from tbe Sun; they have been thus given: 
Mercury, 20"; Venus, 30 1 1

; Earth 1 1711 ; Mars tO't · 
Jupiter, 37 '' ; Saturn, 16'' ; Georgium Sidus, 4". ' 

To measure the quantity of matter in distant bodies 
appears a problem of insuperable difficulty: but this has 
been elfecled .to a c~nsiderahle d~gree, by the principle• 
oft~e Newtonia.n pluloso~hy. Smee the quantify of mat
te~ '".a globe ts proportional to the mean density multi
plied into the cube of the diameter, and the diameters of 
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lhe planers are know~, lhe mean densities are all_ lhat are 
required for 1J1e solulion. of the ~roblem. N?~' 111 bom~
geneous, unequal, spher.1cal bolhes, the gra\1l1es ?~ thell' 
surfaces are as I heir diameters, when the dens1!1e3 are 

~~u:~;1 ,:(; 1 ~~e~~~:;~i'e~n a:;1iae8r!~eo1~~n5~~~:'1 ~·1:~~1i11hued~~11~J 
de11si1y, the gra,·ity is in the compound ratio of the dia.m
eters and densities; or the densilies are as the gra\'ifies 
Jj, it.led by the diameters. But the diameters are kn?1rn, 
and the gravilies at the surface are nearly found, either 
by means of lhe revolutions of the satelliles, or by calcu
lations deduced from the effects the planets are found to 
produce upon each olher; consequently the 1·.elation of 
lhe densities becomes known. The mean density of the 
e:i.rlh was calculated by Dr. Hut!on, from obser\'a1ions 
mat.le by Dr. Maskelyue at lhe mountain Schehallien; he 
made if to I hat of waler as 9 to 2, and to common stone, 
as 0 lo 5, on lhe supposilioa that the hill is only of the 
den:;ily of common stone. He also slates the mean 
densilieR of llie Sun and planets to that of water, thus: 
Eon, 1T2Y; Mercury, 9l; Venus, 5{-}; Earlh, 4f; Mars, 
3f; Jupiter, J.>i-4 ; Sar urn, O.j.j; amJ the llerscbel 0-f--rl"?f• 
These densiliebare such as the bodies would ha\·e if they 
were homoe:;eneal; ancl may be admilled as a fair estimate 
of the whole, allhough the density of each planet may 
vary consiJerably at different distances from the surface. 
From the densi1ies, a!:l lhus estimated, and the known 
diamelers, we may readily find !he proportions of lhe 
quanliliesof1nalfer; they are as ·under: the St1n,333928; 
Mercury, 1654; Venus, ·8899; the Earth, 1; l\1ars, •0875; 
Jupiter, 312·1; Salum, 97·70; Georgium Sidus, Hi-84. 

Ofll1eSatellites. 

'Ve have observed thal Jupiter, Salum, ancl lhe Jlel'
schel planet, a!'e alle11cled by satellites; of which J upiler 
has four, Salurn seren, and the Herschel six. In order 
to arri\·e at cerlainly concerning !he laws of these bodies, 
it is necessary to consider facts; we I here fore briefly de
scribe the chief phenomena. 1. These satellites are 
somelimes lo the eastward, somelimes to lhe weslward, of 
lheir respcctire planers, modng successirely from one 
bide to !he olher: eac.:h at its greatest excursion, as ob
c.;enccl from 1he earth, is nearly as far dislant from rhe one 
sid~ as it was from the olher, and is found on the same side 
again in much about the same interval of lime; from which 
it is inferred that the orbits of the satellites are curves re
l urning into themseh·es. 2. All the satelliles, except 
1f10i:e of the Herschel, in going from !he western excur
::iion lo the eastern, are often hid by the planet's disc, and 
eoni;C;<j11enlly pass behind it: sometimes one or otlier of 
them passes above or below, but never on, the planet's 
disc. On the contrary, in going from the eastern excur
!lion to the weslel'n, those which pa!!sed behind, now pass 
0Ye1· the disc; ant.I those which passed abo\e, now pass 
below, and reciprocally; which proves that they move 
wilh _lhe p~imary as their ce11tre. 3. The paths of the 
~atelli!es being reduced to 1heil' respective planel's renlre, 
somehmes appear in a right Jine passiug through that cen
tre, and inclined in a certain direction to its orbit. Af-

~:1:~~~~~t1~:.e~f ~:~:~~~:~~= :1~~u~0::v~~~~i:~'t:~J ~l~rlt~ 
superior con.1:rnc_t10ns. are t~en ~ade abo\·e lhe planet's 
centre, an<l t.1e mferior conJuDcttons below it: during a 

second quarter of the planet's revolution, these ellipse1 
become narrower, the s;.itediles are nearer the centre in 
1Ueir conjunctions, and al the end of a second <(UBrler of 
the l'e\•olulion, all the empses are agaiu b~com~ right lines 
witb equal inclination, but in a conl1<try direction. In the 
third quarler of the re\olulion, they are fot·rued anew into 
ellipses, the superior conjum;tions are made helow the 
centre, and the inferior ones abo\·e; lastly, in the four-t.lr 
quarter of the rernlution, when lhe planet is rel urning to 
the same point of its orbit, these ellipses again decrease in 
brea<llh, and all return to the first slale. 4. The limes of 
the superior and infel'ior conjunclions of the satellites be. 
ing compared. their intervals are nearly equal to !heir 
semil'evolution. . 

Since, then, the satellites uniformly desc1·ibe orbits 
nearly circular or elliptical, with their respective primary 
at their centre or focus, they are probably morntJ by a 
force of tbe same 11al11re with lbat whicb moves their 
planets round the Sun; that is, they rel·9lve aUoot their 
primaries in consequence of a central force, ar!d of a con. 
stanf impulsive force; if so, which indeed obsenatioo1 
render certain, they mu.st follow Kepler's two rule1t 
namely, J. the satellites must describe areas of their or• 
bits proportional to the limes; 2. their mean distaocea 
from the centres of their respecli\•e primaries, must be u 
the cube roots of the sq11a1·e:s of the times of their reu1· 
lulions. 

'l.1he lime of a synodic revolulion of a salellile m~y be 
found in !he following man11er: Observe, when lbe prima
ry planet is in opposition, the passage of a sarellite over 
ils body; and mark the time wheu it is half way between 
lhe f.wo opposite edges of lhe planel's disc, for then it 
will be nearly in conjunction wilh lhe cenlreoftheplanet, 
and also in conjunction wilh the Sun. Afler a long apacr: 
of time, observe again when the primary planet is in op
position, and the secondary in conjunction wilh ilis centre; 
and di\'icle !he inlen·ening space of lime behveen the IH 
observatio11s, by the number of conjunctiona of lbe Sonia 
that space, the q1101ient is the lime of a synodic re,·olu
lion. Or, the same thin[ may be found by means of the 
eclipses of lbe satellite: Obsene when the satellite entel'I 
!he shadow of its primary, called ils immersion; or whet 
it comes out of !he shadow, called its emersion; andaftet 
a very long inlerval of lime, when an eclipse happensd 
nearly as possible in the same situation both with respect 
to lhe node and to lbe place of the primary plane!, agaia 
mark the tune of the emersion or immersion, which ever 

:~a~h~::dt /~~~'e a~0~~1~~ ~~~~b;:t~~~~lt~~~['~~~ ~:t i~~~:~t~! 
the mean time ofa synodic revolution wrn be obtained by 
di' ision. 

'ro determine the time of a periodic rernlution, it molt 
be considered, that in lhe rel um of a satellile to its me1D 

c~njunction, it describes a revolution in its orbit, together 
~1lh 1he main angle m, described by the primary planet 
ll! I hat time: h.ence tliis analogy, as 3600 + m: 360:: 
lime ofa synodic revolution: the time ofa pe1·iudic retf' 
Ju lion. 

,~,he distance of a sat~llite from its primary may be 
easily found by means of its grealest elone:alion, as tetl 
from the earlh, in the follow in~ manner: let-S, Plate XIII· 
fig .. 9, re~r~sent lhe Sun, Ethe Earth, p any planet, one 
of tis satellites at A, aad the angle of elongation PEA• 
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maxinrnnl; then the distances P E and E S are known 
from the theory of the planet, and the time of obserntion; 
and since the angle P ~A ts known in the right angled 
triangle A E P, also the side PE, the side AP is readily oh· 
fained. After the same manner, when the earth and plan
el are in auy other situations, e, p, and the satellile at aat 
il1 greatest elongation, fiud e 11 by the theory of the eal'th 
and planet, and the given time, whence from the angle of 
elongation p e a, determine the distance pa. Make a 
aeries of such observations at all suitable opportunities, 
and calculate a p or AP from each of them; for thus we 
may ascertain the greatest and least distance of the satel
lile from its primary, anr,l half the difference of these will 
gh·e the eccentricity of the orbit. These elements, if not 
determined accurately, may be corrected by subsequent 
observations. 

The distances of a satellite from the centre of its pri
mary may also be found, by measuring with a microm
eter, at the time of the satellite's greatest elongation, 
its distance from the centre of the planet, also the 
semit.liameter of the planet: for then the distance is known 
in terms of that semidiameter. Or, if the planet and sat· 
ellite cannot at once be brought into the field of l'iew 
of a telescope, which may sotnetimes happ.en, the dis· 
tance of the satellite may be measured, at its greatest 
elongation, by observiug the time of the passage of the 
planet's disc over a wire adjusted as an hour circle in the 
field of a telescope ; and comparing it with the inlerval 
between the passage of the planet's centl'e, arid lhat of 
the satellite. To ghe this method the greatest degree of 
accuracy, the observations should be repeated so Jong as 
the inten·al from the passages of the pla11et to l hat of the 
satellite continues increasing; for when it begins to de
crease, the satellite will have passed its greatt::st elonga
tion. 1'he methods given in this al'ticle may also be ap
plied to the determination of the distances when in the 
apsides, the eccentricity, and the gl'eatest equation, by 
means of a long series of observations. 

Or, when the periodic times of all the satellites of a 
planet are known, and the mean distance of one of them; 
the mean distances of the others ruay be found from the 
proportion between the squares of the periodic times, anti 
the cubes of the dislances. And, on the contrary, if the 
relative distances of all the salellites from their primary 
be known, and the periodic time of one of them, the peri
odic times of the others may be found by the same prn
portion. 

Tl1e eclipses of the satellites al'e of considerable impor
tance to astronomy and geography; it therefore becomes 
requisite to explain them. rro this end, lets, fig. 10, be 
1be Sun; E e the orbit of the Eal'th; P the place of the 
)llanet; vs o the orbit of a satellite; then, it j3 C\ ident, 
that wbenenr the satellite, in ifs orbit, passes through lbe 
shadow of the primary, its light is obscured, and it be
comes eclipsed. The duration of the eclipse will depend 
upon the obliquity of the satellite's 01·bit to that of the 
planet, and the distance of the satellite from the node: for, 
fig. 11. a less proportion mn of tbe inclined ol'hit will pass 
1hrough the shadow 0 I m n, than if the orbit coincided 
wilh 0 N; and in the nodes the satellite is both in its own 
orbit, am] that of lhe jJlanet, ant.l nm becon1es equal to 0 J. 
No\v; fig. 10, when the earth is at E before the opposition 
of the planet, the spectator will see the immersion al i, 

and in some particulal' instances, the emersion at o als~ : 
when the earlh is at e after opposilion, an ob~erver ~ 11J 
see the emersion at o; but whether he sees the 11mners1on, 
will depend upon the position of the eartl1 with res_pect to 
the plane of the planet's orbit. When the earth 1s at E, 
the conjunction of the satellite happens later~! th~ eartb. 
than at the Sun; but when it is at e, the conJUDCf1on oc· 
curs later at the Sun than at the earth. Jfthe earth be at 
e, and the satellite at v, it cannot be seen by an obse_1·v~r 
ate, because the body of the planet intenenes; tins is 
not an eclipse but au occullation. In ?rder to fiod the. 
diameter of the planet's shadow at the d1slance of any ot 
the satellites, let the time of an eclipse, that is, the time 
occupied from the immersion to the emersion, be obsen·ed 
when the satellite is in one of its nodes; for then the 
satellite passes through the centre of the shadow, and the 
eClipse is called central: tl1en use this analogy. As ~be 
time of a synodic rernlntion of the satellite : the duratton 
of the eclipse : : 360° ; the diameter of the shadow, in de
grees of the satellite's orbit. Bui should it so happen 
that both the immersion and emersion cannot be seen when 
the safellites are in the nodes, which is always the case 
with the first and second of Jupiter's satellites, then it is 
usual to compare the immersion some days before the op~ 
position of the planet, with the eruersions some days after; 
and hence, knowing how many synodic revolulions have 
been made in the inlervening time, the time of lhe transit 
through the shadow, and ccinseqnently the correspondjng 
measure in degrees, become known. 

The eclipses of the satelliles afford us a manifest proof 
of lhe nlocily of light. For, if the motion of light were 
infinite, or if if came to us from immense distances in an 
inslanl, it is Cl' itlenl we should see tl1e commencement of 
an eclipse of a satellile, at !he ~ame rt1omenl, whatever 
dislance we might be from ii; but, on the contrary, if 
}ighl mo\·e progresshely, then ii is equally ev itlent, that 
the further we are from a planet, the later it will be be· 
fore we percei\·e the beginning of an eclipse of one of its 
satelliles, because lhe light will occupy a longer time in 
travelling lo us. 1\1. Roemer was the first who deduced 
from actual obserrnlions, the l'eal ,·e !ocily of lighl; he 
found, and it has since been confirmerl by repeated ex
periments, that when lhe earth is exactly between Jupi-
1cr and tl1e Sun, his satellites are seen eclipsed about Hi 
minules soonet• than they woulrl be according lo the tables; 
but 1hal when the earth is at il s greatest distance from 
Jupite r, these eclipses happen about 8-! mi11utes laler 
tlian the tables predict them. Hence it follow• that light 
tales up about 16} minules of time in passing over the 
diameter oflbe earth's orbit, which is, at a mean, 190 mil
lions of miles; this is very nearly at lhe astoni~hing rale 
or 200,000 miles in a second. Dr. Bra:Hey found very 
nearly the same velocity from obserralions 011 the fixerl 
slars. Hence also it appeal's, that in determining the 
time or an eclipse of a salellite as seen from the earth, an 
allowance must bf: made, correspon<ling wilh the different 
distances of the earth anJ planet; this allowance is called 
the equation of light. 

The satellites of Jupiter, Saturn, and Herscbel, arc 
subject to changes in their orbits, with respect lo the 
situation of the apsides and nodes, the inclinalion of their 
orbits, lheir.ec.centricity, &c. similar to those of the moon, 
and from sunilar causes. But in many inslances they 
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prevail to a greater degree, in consequence of the dish1rb· 
ing forces of the satelliles upon eacb other; hence, there· 
fore, a frequent revision of the tables is necessary . 

The satellites of J upiler, being situared uearer to the 
earth than those of auy olher planet, and being of very 
considerable importance in astronomy and na\·igation, 

h3''e been more regularly and carefull.J'. observed lhan fhe 
ol her satellites; in consequence of winch the el.e?1enfa or 
their orbi1s are determined with greater prec1s1on lbq 
I hose of the other satellites, The c~i~f of .lhese element~ 
as gil·en by 111. de Lalande, are exh1lnted m the following 
table. 

SATEI.LITES OF JUPITER. 

Jl~lements. J, JI. HJ. IV. 

Periodic re\·oluliou 
Synodk revolulion 

ld. 18h. 2701. 33s. 3d, 13h. 1301. 42s 
1 18 28 36 3 13 17 54 

7d.3h.42rn. 33s, 16d. 16h, 32m. 81. 
7 3 59 36 16 18 5 7 

Distance in semidiam. 1J. 
l\Iean dii:;t. at mean Uist. 1/. 
Semit.I. shad . in lime · 
..... lhalof ¥=I 
Semider. of eclipse 90° from 

5.67 9,00 14,38 25.30 
I' 51 u 2 1 57" 4' 42" ,8' 16" 

lb. 7m. 55s. 111. 25m. 40e. Jh. 47m. Os. 2h. 23m. 
.9941 .9967 .9857 .9913 

node, when inclin. is least 
For circular 5 greatest inclin. 

shadow l 1~:::1 ~ : : 

For cllip . S grealcst - - -
•hadow {least - - -
Epochofconj.1760,formerid, 

Jh. 3m. 45•. 
3° 18' 38" 
3 18 38 
3 18 38 
3 4 27 
3 4 27 

lh. 16rn. 5s. 
3° 46' 0" 
3 16 0 
2 46 0 
3 29 42 
2 34 0 

lb. 3m, 40s. 
3° 25' 57'' 
3 Ill 58 
3 2 0 

II 14 
49 0 
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Of Ecli11ses. 
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The eclipses of the Sun and Moon are pl1enomena 
that command lhe attention even of the vulgar; who 
have always retained a superstitious veneration fol' the 
science of astronomy, chiefly on account of 1he means it 
affords of foretelling events of this nature. And though 
in reality the knowledge required in calculaling an eclipse 
does not essentially differ from that employed in deter
mining the time of the rii;ing and setting of the Sun or 
Moon, yet there is no doubt that a more particular al
~~~tion to this subject will be acceptable to the read. 

As the shadows of the Moon and Earlh are the causes 
of eclipses, ii will he necessary first to determiue the figure 
of those shadows. Because the Sun, tbe Earth, and the 
Moon are spherical bodies, if follows that the shadows of 
the ~wo latter must be either conical or cylin<lrical; that 
is to say, fig. 12, Plate XIII. if the Sun I K be less than 
lhe Earth CD, the shadow o• the la lier will be part of a 
cone, whose section is terminated by tbe lines C E, D F, 
and whose base is indefinitely distant : or, if the Sun AB 
be equal to the Earth CD, lhe sbado1v will he a cylinder 
between the lines C G, DH, whose base is indefinitely 
distant. In eilher case the shadows of the Earth mur;t 
occasi?nally f~I! upon and eclipse 'Phe superior planets, 
when rn oppos1!1on to the Sun. But this nel·er happens; 

;;:~ ~:;::~~~rtl~~e~tl~~- is w~h~~o~s~~~~~Jv:~r fr~~alt~o~ 
Sun's pnrallax, I hat it is much e;reater than the Earth· be
cause tJ1e Sun's diameter secn~from the E3rfh is abo~t 32 
minutes, wherea111 the Earth•s diameter seen from tbe Sun 
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is only about 17 seco1'rls, a quanlily lhat may be regardeil 
as insensible or inconsiderable in many observations. And 
since lhe Sun exceeds lhe Earlh in so high a proporliolt, 
it must of necessity be yet greater with regard to !ht 
llfoon, because this )«st is less than the Earth. Let AB, 
fig. 13, represent the Sun greater than the Earlh CD. 
The rays of light A C, B D, passing from the exlreme 
edges of the Sun, and in contact with th~ Earlh on the 
same side, ,fill afterward .. meet or cross in the poiot I. 
No part of th~ Sun's ligbl will appear wilhin lhe cone C 
K D; which 1s therefore the shadow in which an obse"" 
er, being placed, would be lotally deprhed of lhe 5,., 
But I here will be a parlial shadow or penumbra belweea 
those rays AD i.11, B CL, 1hat pass from the exlreme 
edges oftbe .Sun, and touch the opposite extreme• of the 
Earth; that 1s to say, an ob~erver between the lines CL 
and D M, but without the da1·k cone, CK D, will see only 
a par! of the Sun, the rest beine; hidden by the inlerpeti
tion of the Earth: lhe quantity of the Snn thus obscured 
will be greater, and lhe penumbra darker, the nearer the 
observer is placed to lhe cone C K D. Laslly, if the ob· 
server be s1tualed beyond the vertex of the dark shado• 
~'between the lines KN, K 0, formed by the conlinua· 
lion of lhe extreme rays, be will behold !he exterior parl• 
of t~e Sun forming a lucid ring,: environing the Earth OI 
all sides. 

The angle CK D, at the verlex of lhe Earth's shado•, 
i•, by Euclid I. 32, eqnal lo lhe diff'erence belween !be 
diarneler of the Sun seen from the Earlh or an•le 1\ C JI, 
and the diameter of the Earth seer. from j he Su0n or sngle 
C B D, Or, if the earth's apparent diamcler 'rrom the 
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Sun be rejecled as inconsiderable, the angle of the shad
ow will be equal to 1be Sun's apparent diameter. 

')'be angle C l D, al lhe 1·ertex of !be penumbra, is 
equal to the sum of the diameter of the Sun seen from the 
Ea• th, or augle A C B, and !he diameter of the Ea rib seen 
from the Sun, or angle C AD: or, if the E.rth'• appa
rent Jiameler from the Sun be rejected as inconsiderable, 
the angle of tLe penumbra is ec1ual to the Sun's apparent 
diameter. Every thing thal bas been here sh_owa respect
ing the shadows of the Earth, is ll'Ue in like cucumstanct:s 
of the Moon. 

'l'o apply these obsennlions lo lhe facts, let AB, fig. 
14, Plate XIII. represent the Sun, CD the Earlh, and l 
K or L lhe Moon in ils orbil KM N; let lhe Moon be at 
I K, uetween the Sun and the Earth; its Iota! shadow may 
then entirely depl'h ea part of the Earth at 0 of lhe Sun's 
lighl, and it! penumbra will cause a partial eclips_e of the 
Sun lo the inhabitants between G and II. Agarn, sup
pose the !\loon to be al L, and it will itself be eclipsed by 
the interpositi:mof the Earth between it and the 8110. Jn 
lunar eclipses, the Earth's penumbra is not attended to, 
becanse ils effects in obscuring the !\'loon cannot be 
observed with precision by a spectator placed on the 
Earth. 

Eclipses can only happen when the Moon is near one of 
the nodes of ils ori>it. Let AB M, fig. 15, represent the 
Sun, viewed from the earth; C D a portion of the eclip
tic, or Sun's appareul path ; and E Fa part of !he orbit 
of the Moon, which planel is represented al different 
times by the circles, G, H, I. Jt is evident, that the 
eclipse or obscuration of lhe Sun entirely depends on the 
posil ion of the node N, and the angle of iacliuation F ND. 
If lhe angle of inclination remaio unallered while the 11ode 
N is very remote from the centre K of the Sun, lhe points 
Kand L may be fu1·ther apart than to permit any occul
tation or apparent con I act; and it is clear, that an enlarge
ment of the angle F N D may produce the .<ame effect: 
on the contrary, an approach or coincidence of N with K, 
or a diminution of the angle F N K, may cause an eclipse, 
the quantity of obscuration in which will be so much 
greater, as these circcumstances are more pre\"alenf. 

The Sun's place K in the ecliptic being known from 
tables, together wilh the inclination of the Moon's orbit, 
the place of the node, and of the l\loon itself, and likewise 
the apparent diameters of the luminaries respectively, it 
will be easy to find the nlocily of the l\loon in elongation, 
anrl consequen11y the beginning, middle, end, quanlily of 
obscuration, and other requisites, concerning the eclipse. 
If the computation be made from the tabular places of the 
heal•enly bodies, lhe result will give lhe eclipse as seen 
from the centre of the Earlh ; because, in all tables 
where the earth is spoken of, that centre is meant, except 
otherwise mentioned. But it is required to determine the 
particulars of the eclipse for a given place on Ille Earth's 
finrface, flnd this includes the consideration of parallax. 
The Sun's parallax being very minute, may in this1 and 
most other cases, be rejected: but the Moon's parallax is 
so greal, that it i~ at least of as much consequence as any 
other ele1nent whate,·er. For, on this account, the 
'Moon's apparent path, as seen from the surface of the 
Earth, is so different from that which it would have when 
beheld from the rentre, thst the same conjunction llhicli 
gives a lotal eclipse at one place, shall not occasion lhe 

smallest obscuration of the Sun when beheld at the !am< 
instant from another part of the Earth. 

\Ve are now to consider an eclipse of the i\loon. It is el·i
denl, that the difference in the phenomena of a solar eclipse 
would not take place if the parallax of each luminary were
the same; because, whatever nm I at ion of place the paral
lax might occasion in the one, the same would be prnduc
ed in the other, and they would neither approach nor re
cede from each other on that account. Now the section of 
the Earth's shadow passed through by the i\-loon ia a lunar 
edipse, being at the same distance from the Earth as lhe 
l\'loon ilself, must be subject to the same parallax at equal 
allitui.les; an<l since the individual points of immersion, 
emersion, or other periods of the eclipse, must in tl1e 
shadow ha\Te the same allitudes as the parf8 of the Moon 
they, as it were, lie on and obscure, the effects of parallax 
mu~t be the same on both. Rejecling, therefore, the con
sideration of parallax, the Earth's shadow AB, fig. 16. 
may IJe taken lo occupy a place in the heavens diametri· 
cally opposite to the Sun, an<l having an equal and similar 
motion to the apparent motion of that luminary: ils appa
rent diameter, seen from the Earth, will be ec1ual 1o the 
difference between the apparent diameters of the Barth 
and Sun, as seen from the moon; or it will be equal to 
twice the horizontal parallax of the Moon, diminished by 
the sublractiou of lhe Sun's apparent diameter. And if 
the inclination of tJ1e orbit of the :Moon be found, there 
will be a certain distance of the node N from the centre 
of the shadow C, that will require the Moon near the 
opposition to pass through the Earth's shadow, and be 
consequenlly eclipsed. FTom the greater or less dislance 
of the node N, or 111, it will be determined whether tl1e 
eclipse will be partial 01· tolal; and from the rcspeclh·e 
11laces, the quantify and direction of the relative ,·e locity, 
together with the apparent magnitudes of the shadow and 
the Moon, all the particulars of the eclipse may be known 
wilhout difficulty. 

It may with great reason be rlemanded, bow it happens 
that lbe Moon, u1hicb is af&rmed to emit no light of itself~ 
Uut only by reflection of the Sun, is nevertheless suffi
ciently luminous, even in the very middle ofa total cclipsr, 
to bP. clistinctly seen of a dusky reddish colour. The 
Earlh's almo:)phere, or body of air !hat surrounds ii, ii 
the camie of this phenomenon. In fact, the sbaclow of the 
Earth if!'elf neYcr ex!en<ls so far as the Moon's orbit; 
though fhe shadow occasioned by the dispersion Ol' reflec· 
lion of the ligbt thal falls on tbe atmosphere may, with a. 
Yery small allowance, he laken for the shadow which the 
Earth would have bad if the light had passed close by it 
wilhout interruption. We cannot wilh regularily explain 
t be refraction of ligbl in thi s place. II will therefore be 
sufficic11l to observe, that in the e\.·ent now under consid.
eration !he Sun's light falling obliquely on the almospbcr.e, 
is bent or turned out of its course, so as to com·erge soon
er to a point than it would otherwise hare doue · the 
sp!1erical atmosphere performing, i? some mea~urc: th~ 
office of a large convex lens, or burning glass. 1 he more 
obliquely the rays fall, lhe greater is tlicir deYiation from 
their original course; and those rays that pass close to 
the Earlh are found, by obsenations on the setting Sun 
and olher heal'Cnly bodies, to suffor a rerraction of about 
33 minutes of measure. The laws of optics, hereafter lo 
be explaiued, require that they should undergo an equal 
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refraction in pa,~in; out through the opposite p3"1 of the 

::1;:~fo~:r;;~~ ~:~;inet~~esr~~t~~?i· t~1fe ~~;.:~~~:1:o<lu~~,h:~.~ 
formed the cone l! K D, fig. 13, and con~equeully, lhe 
an!?le af the Yerlcx of the cone will be 132 minutes, ur 2° 
12-', greater than it nould haYe been; that h~, it "ill be 
equal lo the diameter of the Sun 32, added to 2° 12', 
which gh•es 2° 4·1'. Hence the axis of the cone> or length 
of the shadow, is found to be no more than 42 semi<liame
ters of the Eartl.; whereas the radills of the Moon's or
bit, or mf"an cli"tance of the moon, is aUout 60 semidiame
ters of the Ettrlh. Jn the space between the penumbra 
am.1 the E:ulh'~ real shadow, it is much darker than the 
penumbra, though that S)Hlc:e i.;; illuminatell by the rays uf 
the Sun; w hicb are 'al'iou.sly refracled, accordiug lo the 
deno;;,ify of the air they pac:s thrClugh. 1'lany rays are 
1·eflecle;<l bafk, and the rays that go forward are such 
whose nature does not admit of their being easily reflccl
ed. Hence it is that the l\loon in an eclipse appears red; 
and a spectator on I he i\1oon would, after losing sight of 
the Sun, behold lhe Earth en,·irone<l with a narrow lumi
nous cd~c of bri,oht reJ light, shaded off with yellow oo 
lhe ot1hi1itlc. 

Of the Tides. 

'l'he f.rst peroon who clearly pointed out the cause of 
the tides, and showed its ae-reemenl wilh lhc elfecls, was 
ljir Isaac l'\ewton. The Moon he presently saw was the 
}lrincipal ag;<'nf which produces lhesc molious of I he waterR; 
and, by applying his new principles of geomelry and 
altraction, he soon showed the manner in which they are 
effected. 'l.,o follow him through all his calculaliou-, and 
inquiries, woultl carry us be yon cl our limits. 

The ocean, it is well known, co,•ers more than one half 
the globe; anll lhis large body of waler is found to be iu 
continual motion, ebbiu~ and Oowiug alternalely, without 
the leasl intermission. For instance, if the lide is now at 
bi'.!h wa.ter nrnrk, in any port or harbour which lies open 
to lhe ocean, ii will prescully subsid~, and flow regularly 
back for about six hours, when it will be found al low wa
ter mark. Afler lhis, it will again gradually advance for 
six hours; and I hen return back, in the same lime, to its 
former ~ilualion, ri~ing and falling alternately twice a day, 
or in the space of about lwenty-four hours. The in I en al 
between il'i flnx and reflux is, boweHr, not preci..:cly six 
hour~, l>ut there is a little difference in eacb fide; so that 
1be time uf hb;b waler does not always lrnppen at the same 
hour, but is about three quarters of an i1our laler e\ cry 
tlay, for about lhirfy dap;., "·hen if again recurs as before. 
For example, if it is high waler today at noon, ii \till be 
low water at ele' en minutes afler six in the evening; and 
l'onsequentlJ, after two changes more, lhe lime of high 
water the next day will be at abon1 lhree qua1-ters of an 
hour after noon; the day following it lrill be at about 
l1alr an hour afler one, the Jay after that <11 a cpiarter past 
two, an~I ~o on for lhirly clap; when it will again be fount.I 
to be l11gh water at noon, ao; on the day the obsenalion 
W~tli firsl m:uJ,,., And I his ex:\clly answers to the motion 
ol lhe moon: ~he ri .. cs e""ery day about three quarters of 
~n ~our ~•\ler than upon the preceding one; and, hy rno\.·
J?:! 1~ th1-, mann_er round the earlh, complltes her re\ olu-

;~0~151~1n:~l~i1;~~l~;t[e~~a(e:' and then he~iu:; fo ri~r. again al 

To make the mailer otill plainer; eup~ote, at • cel'fll1I 
place, it is high ,..ater at three o'clock in lbe after ... 
upon the day of the new moon; the following day it 1'11 

~=J~~f~e;~~".'; •;, t:;~r".~11h~~e;~::ta~o:;~:~~t":;, '!'n~~ft 
next new moon, when it ,,m again be high water e~ 
al three o'clock, as before. And by obsen·ing tbe llt!!ir 
continually at the same place, they will alway• be 6"11' 
to follow 1Jie same rule; the time of high water, upon• 
day of e,·ery new moon, being exaclly at the H~e we.; 
an~~:re0e3 ~:~~r~7~~! ~~d~:ti•: l~~e~,~:~r~:~•;tce:=~~:r:· 
with the motion of the Moon, that, independent of'~ 
malhemalical considerations, a comliderate penoo •Gild 
cerlainly be induced lo look lo Ler as their cauae. 

Neg lecting therefore, for the present, all such esetp
tions as affect not the truth of the theory, we 1hall-

r;~~:~1iet1~o~~~:·;r!r:~a~~:ne~~~i'.~~~~:11r~;ctit~·~~ 
atlraclion. 

The 11•aters at Z on the side of the earth, ABCDEFGJI, 
next the i\1oon 1.\1, fig. 17, are more attracted thu "9 
central parts of the earth 0, by the !\loon, and the
tral ports are more attracted by her than the waten• 
the opposite side of the earth at n; and therefore the .. 
tance between lhe earth's centre and the water1 on it•• 
face under and opposite to the !\loon will be incre .... 

~:~r~:~ 1e~1111:~fy b:,:~;~~edbo~;e~h~1 ~;dyo~l,antt~; ~~1l1 
move equally fast loward ii, their mul_ual distances .... 
each other confin11i11g the same. If lhe atlracl ioo or M'k 
unequol, then that body which is mo<I strongly alt~ 
will mo,·e fastest, and fhis will increase its di1tance f'Mt 
the other body. M will attract JI more strongly I 
cloes 0, hy which the distance between H and 0 w 
increased, and a spPcfafor on 0 will perceh·e H 
higher toward Z. In like manner 0 being more 1t 
atlracted than D it •ill mo\e further toward M thM 
<loes; conser~uenfly lhe distance betn·een 0 and D 
be increased ; and a spectator on O, not perceil°iDC 
own morion, will see D receding further from him I 
n; all effects and appearances being the same, whelh« 
recedes from 0, or 0 from D. 

Suppose now there is a number of bodies, as A, 
D, E, F, G, H, placed round 0, so as fu form a fie 
or fluid ring: then, as fl1e whole is attracled toward 
the parts at Hand D will have their di•tance fromO 
crease~: whilst the parts at B and F being nearly al 
same distance from 1\1 as 0 is, thc~e parts will not 
cede from one another; but rather by the oblique all 
lion of M, they will approach neor to O. Hence, tlM 
fluid rine: will form ilsdf inlo an ellip~e Z 11 L N, ... 
!unger axis n. 0 Z produc<'t.I, will pass lhrougb M1 

its shorfcr axis B 0 F will terminate in B and F. 
the ring be filled nilh fluid parfirlc~, so as to~ 
sphere round 0; then, as the whole nun es toward IL! 
fluid sphere being lengthened at Z anti n will assumt 
oblong or ornl form. If M is the .\loon 0 the i 
centre,~~ C DE~, G If the sea coverlng the 

~;;;f~:;,~ ~/;~~d~~!~-~~ ~!117~~~~~a~~et~~~:~n:~~! w 
1lirectly below at II will swell and rise ~rarlually t 
her; also the water at D will recede frotD the c 
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1lrictly speaking, the centre recefles from D; and rise on 

~~~.of.';.°,~!::~~::! t~~I~~~:~; ;~,~ii;~,~:, r.~~=lr. at:e~,~~ 
a1 the Earth turns round its axis from the Moon to the 
Moon again in 2-li hours, there will be two tides of flood 
and two of ebb in that time, as we find by experience. 

That this doctrine may be still more clearly understood, 
let it be considered, that allhoue:h the Earth's diam
eter bears a considerable proportioD to the di~lance of the 
Earlh from the Moon, yet this diameter is almost nothing 
when compared to the dislance of the Earth from the 
8un. 'l'hc difference of the Sun's attraclion, therefore, 
on the sides of lhe Earth under and opposite to him, will 
he much less than the difference of the Moon's altraction 
on t.lie sides of lhe Earlh under and opposite to her; antJ, 
for thia reason, the Moon must raise the tides much ·high
er ti.Jan IJ1ey can be raised by the Sun. Newlon has cal
culatet.1 the effect of lhe Sun's influence, iu this case, and 
found that it is about three times less than II.Jal of the l\'Joon. 
The action of the Sun alone would, there fore , be suffi. 
cient to produce a flux and reflux of the sea; but the ele
'\·ations and depressions occasioned by this means would be 
about three times less than those produced by the Moon. 

The tides, then, are not the sole produclion of the 
l\1oon, but of the joint forces of the Sun and Moon to· 
gether. Or, properly speaking, there are two tides, a 
solar one, and a lunar one, which have a joint or opposite 
effect, according to the situation of the bodies which prn~ 
duce them. 'Vheu tllC actions of the Sun and Moon con
spire together, as at the time of new and full Moon, the 
flux and reflux become more considerable; and these are 
then called the Spring Tides. But one tends 1o elevate 
the waters, whilst tbe other depresses them, as at the 
Moon's first and third quarters, and then the effect will be 
exactly the contra1·y; !he flux and reflux, instead of !Jc
iog augmented, as befort:"", will now be diminislied; and 
these are called the Neap Tides. 

'l.,o explain this u1ore completely, let S represent the 
Sun, fig. 18, Z II R the Earth, and F and C the Moon at 
her full and change. Then, because the Sun S, and the 
new Moon C, are nearly in the same right line with the 
centre of the Earth O, their actions will conspire togeth~ 
er, and raise tJ1e water abo,·e the zenith Z, or the point 
immedialely under them, to a greater hei~hl than if only 
one of these forces acte<l alone. But ii has been shown 
that when the ocean is elevaled lo the zenith Z, it is also 
elevated at the oppl>site point, or nadir, at Ille same time; 
and therefore, in fhis silualion of the Sun aud Moon, the 
tides will be augmenled. And again, whilsl !he full Moon F 
raises the waters at N ancl Z, tlirecrly under and opposile 
to ber, the Sun S, acling in the same right line, will also 
ni1:1c the waters at the same point Z and N, Jireclly un
<ler and opposite to him; an<l therefore, in thi~ situation 
also, lhe tides will be augmented; their joint effect being 
nearly lhe same at the change as at the full; and in both 
ca~es they occasion what are called the Sprir1g Tides. 

On thi• theory, tl1e tiJes ought lo be highest directly 
under nnd oppu,.ilc lo tl1c Moon; fhal is, when the I\loon 
is due nol'lh n1Hl soulh. But we 6nd that in open seas, 
where the walrr~ flow freely, flie i\Ioon is ~enerally past 
tJ1e north and sonlli rutridbn of the pl:lcr, where it is high 
water. 'J'lit· f'l~.1so11 i.i ob\'ious; for thout?;h the l\loon's 
allracliuu "·11"1 111 rr;1~c allo~rthel' when she was pas1 the 

vor .• r. :J.J 

meridian, yet the motion of as.c ent r.omn111u irJ te<l Ill thr. 
waler before that 1ime would make it continue to rbc to r 
some lime after; much ruore must it do so when the alt me · 
tion is only diminished; as a little impulse gi\'Cn to a modn~ 
ball will cause it slill to mo,·e further lhan othrrn 1 " it 
could have doue; and as experience e.l.10,vs that lhe cLJ~~ 
is hotter about three in the a ft e rnoon, lhau when tbe 81111 
is on the meridian, because of the inc rease made lo tl1e 
heat alreaJy irnpar! ecl. 

Tides answer not alway s lo the same di ~ lancc of fb e 
Moon from the meri£\ian at !he same plac es, but a ie rn
riously affected by tlie action of the Sun, which brings 
them on sooner when the l\loon is in her first and third 
quarters, and keeps them bac k later when she is iu he r 
third and fourlh; because, in tJ1e former case, the lide 
raised by the Sun alone wouh..I he curlic 1· 01a11 lhc I idc ~ 
raised by the I\1oon; and in the lalte1· ,_.a~e Jater. 

The Sun, being nearer our he misphe re in wiufer lliau 
in summer, is of course neare r to ii in F ebruary and Oc~ 
tober than in March and Sepr c mber, aml fberefore th e 
greatest tides happen not till some time afl er the autumna l 
equinox, and return ii litlle before the ' 'eruaf. 

rrhe sea, being put in molion, would continue to eLh 
and Oow for several time!i, even though the Suu and 1'10011 

were annihilated, and their influence should cease; as it' 
a basin of water was agilated, the wal e r would cuntiuue lo 
move for some time afler the basin was left to stand slill: 
or like a pendulum, which ba,·iag been put in molion by 
the baud, continues to make several vibralions without 
any new impulse. When the l\'10011 is in the equator, tli e 
tides a1·e equally high in both parls of 1he lunar day, or 
time of the Moon's revolving from fhe meri<lian to the me~ 
ridian again, which is 24 hours 50 minutes. But as !he 
.Moon declines from !Le equator toward either pole, tl1e 
tides are alternately higher and lower at places ba,·ing 
north or south latilude. For one of the l1ighes t elcnlion1;, 
which is that under the Moon, follows her toward the 
pole to which she is nearest, and the other de clines tow
ard the opposite pole; each elevation de!'cribing parallels 
a!\ far distant from 1he equator, on opposite sides, as the 
Moon declines from it to either side; and consequently 
the parallels described by tbose elernlions or the waler 
are twice as many degrees from one another as lhe I\Joon 
is from the equator; increasing their dis lance as !he l\Joon 
increases her declination, till it is at the greatest, whr:n 
these parallels are, at a mean state, 47 degrees from one 
another; and on that day the tides are most unequal in 
their heights. As the Moon returns toward llie ecJnator, 
the parallels describe<l by the opposite elernfions •p
proach toward each othel', until the Moon comes to the 
equator, and then they . coincide . As the 1\10011 dcdi11es 
toward the opposite pole, at equal distances, each eleva~ 
lion describes the same parallel in !be other part of the 
lunar day, which its opposite elevation described before. 
Whilst the !\'loon has north declination, the great tides in 
the northern hemisphere are when she is abon the hori
zon; an<l tl1e reverse whilst her declination is south. 

In open seas the tides rise but lo 'ery •mall height•, in 
pro~ortion !o w~at they do in wide ~10ulhed rh en;, open
mg 111 the d1recl1on of the stream of llde. For in channels 
growing n~~rower gradually, ~he water is a.ccumulalcd by 
t!1e op.posallon of the co~tractmg bank; likt:' a ~en t le wiucf, 
little fell on nn open plain, but strong and brisk in a str""t ; 
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especially if the wider end of the street is ne'11 the plain, 
•nd in the way of the wind. 

The tides are so retarded in their passage through dif
ferent shoals and channels. and otherwise so variously 
affected by striking against capes and headlands, that to 
different places they happen at all distances of the Moon 
from the meridian, consequently at all hours of the lunar 
day. The tide propagated by the !lloon in tl~e. German 
Ocean, when she is three hours past lhe mer1d1an, takes 
twelve hours to come thence to London bridge, where it 
arrives by lhe time that a new tide is raised in the ocean. 
There are no tides in lakes, because they are generally 

!~:.;·~~r:~r\~:!"a1l~!; ~~~~1i~'re;:;~'.c~~ ~~~d:rti~~~,1~ 
the waters equally light, no p~rt of them can be. ra,!sed 
higher than anolher. 'l,he Mediterranean and Baltic i:)eas 
suffer very small elevations, because the inlets by which 
they communicate with the ocean are so narrow, that they 
cannot, in so short a time, receive or discharge enough 
to raise or sink their surface sensibly. 

Air being lighter than water, and the surface of the at
mosphere being nearer to the Moon than the surface oft he 
sea, it cannot be doubted that the Moon raises much higher 
tides in the air than in the sea. And therefore many ha\'e 
wondered why the mercury does not sink in the barometer 
when the Moon's aclion on the particles of air makes them 
lighter as she passes over the meridian. But we must 
considel', that as these particles are l'endered lighter, a 
~reater number of them is accumulated, until the deficien· 
cy of gravity is made up by the height of the column; 
and then there is an equilibrium, and consequently an 
equal pressure upon the mercmy as before; so that it can· 
not be effected by the aerial tides. It it very proba
ble, however, that the stars which are seen through an 
aerial tide of this kind will have their light more refracted 
than those which are seen through the common depth of 
the atmosphere; and this may account for the supposed 
refractions by the lunar atmosphere that have been some· 
times obsened. 

Of Comets. Tycho Brahe and Cassini were. the first 
among the modern astronomers who assigueJ these bodies 
a place in our system; but they appear to be unacquaint· 
ed both with their motion round the sun, and the true 
figure of their orbits. These particolars were left for lhe 
determination of Newton, who has disco\'ered the paths 
they describe, and the !a1Vs to which they are subject. 
'!'heir revolutions are now known to be performed in 
very long ellipses, whose lower focus is very near the 
sun; being gornrned throughout by the same Jaw, of de· 
1cribing eqmll areas in equal times, which is known to reg. 
ulate the motions of all the other bodies in the system. By 
ob;,erva!ions of the parallax it is also found, that at their 
first appearance I hey are nearer to us than Jupiter; whence 
it is concludecl that they are in general Jess than that 
planet; for if they were as large they would be seen at 
as great a di.stance. In their motions round the sun they 
are also s~bjec! to the same irregularilies as the planets; 

~i~~::::%ru~~b1~3or":ec;:;i~e~:tJe~ccW~~~' t~:;s:r:~~:; 
the sun their moli_on is. very rapid, and in the more dis4 

~n! !'arts of. !her; orbits e'1tremely slow; so that their 
1'1c15s1tudes, m this respect, are as much in the extreme 

·fS "hat they must undergo from heat aod cold. · ' 

When a comet arrives within o. certain distance ol the 
sun, it emits a fume or ,·a pour called its tail; which 1how1 
that they contain a p01·tion of maller considerably mere 
rare and volatile than any on the earth; for the tail begine 
to appear when .they are yet in a higher, an.cl c°:°sequent
ly a colder rel?10n than Mars. In every sJfuallon of the 
comet, the tail" ahvay• directed lo that part of the heay. 
ens which is nearly oppo~i1e to the sun; and it is alw1y1 
greater after the comet has passed its perihelium, thu 
during its approach toward it, being greatest of all whoa 
it has just left that point. 

'!'he celebrated Dr. Halley, from _the theory o.f Newton, 
has calculated tables for determining the orbits of tho 
comets, which in several instances have been found agree
able to ob$ervation. rrhat remarkable comet which wn 
observed in the year 1680, is shown to be the same wilb 
the one that appeared in the year 1106, its period being 
575 years. The distance of this comet from the !IDn 

when in its perihelium, was to lhe dista11ce of the earth 
from the sun, as 6 to 1000; its hear, therefore, at !hat 
time, was to the heat of the summer's sun with us, in lbe 
ratio of about 28000 to 1; so thal, according to Newlon, 
the surface of this comet, suppo:,ing it to be composedi>f 
a matter like our earth, would have accpiired a heat about 
2000 times greater than that of red bot iron; which i!1 50 
intense, that vapours, exhalation!', and e\'ery. rolatile 
matter, must have been immediately consumed and dini· 
pated. 

In order to describe the course of a comet, let ABC, 
fig. 19, be the very Jong orbit of a comet, in one of wboae 
foci Sis placed the Sun; the aphelium in A; the peri· 
helium in P. The comet is not visible to us but when 
it approaches toward B, and during lbe time which it p:met 
the arc from B lo C or its orbit. But the time is consid· 
erably shorter than that which it employs to P"" the 
other portion of its orbit C AB, for these two reasoD1: 
first, because the arc B P C is much shorter than the arc 
CAB; and in the second place, because the comets, like 
the other planets, are slower in their course while they 
depart further from the Sun; and on the contrary they 
are swifter as they approach the Sun. It requires much 
!es~ li~e t_o_ pass o\·er the portion BP C of their orbit 
which JS vJSJble to us, than the other portion C .AB. 

As the great eccentricity of the orbits of comets rendert 
them very liable to be disturbed by the attraction of the 
planets. and other comets, it is probably to pre>ent too 
great disturbances from these, that while all the plaotll 
~evoh• e n~arly in the same plane, the comets are dispoaed 
in very d1fferent cones, and disposed all oYer the heaven•; 
that when at their greatest distance from the Sun, and 
moving s!o1Vest, they might be removed as far as poSiible 
out of the reach of each other's action. 

The number of comets belonging to our system is u~ 

~0o~·=~~~~rta{;0o~s!~:a~~~;~~1~h~~l~hdeer~~~ii~ni~9~s~:~t!~! 
erl that_ more than 450 had been seen, previous to th• 
year 1171, aod when the attention of astronomers wat 

called to this object, by the expectation of the return ti 
the comet of 17.19, uo less than se\•en were observed ii 
the course of as m_any years .. Hence we may reasonably 
co~clnde, that their number 1s considerably beyond ••1 
eshrnale that can be made from lhe obsenations of which 
we are OO\V in possession. For fu1·ther information Oil 
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comet•, see vol. 3. of Motl'• translation of Newton's 
Principia. 

Of th• fixed Stars. The fixed stars are so called, be
cauae they are observed not to cbang" their places in the 
heaven• aa the planets do. They appear of an infiuile va· 
riety of sizes, yet for convenience it is usual to class 1Lem 
into eii: or seven magnHud.cs: thus they ar.e called stars 
of the firat, second, &c. magnitude. To the naked eye 
they appear innumerable, but this i• only a deception, 
caused probably by the refraction of our atmosphere. 
The whole number of stars visible to the naked eye is 
about 3186; but seldom above one third of that nurnber 
can be seen by most people. 

Ursa minor 
Ursa major 
Dl'aco 
Cepheus 

The.II11cietitComtel!ation1. 

The Little Bear 
The Great Bear 
The Dragon 
Cepheus 
Boot es 

The ancients, that they mogh! floe better di• lin;;ui,L the 
stars wilh regard to their situD.tion in the bea\·ens, divided 
them into several consteJlations, that is, systems of stars) 
each system consisting of such as are near each olher. 
And to distinguish these jlystews from one another,_ they 
gave .them 1he names of such men or things as they fan
cied the space !hey took up in the heavens represented . 
To these, s.everal new con$teJlalioos hare been added by 
modern astronomers. 

The following table contain• the names of the con•tella
tions, and the number of stars observed in each by differ;. 
ent astronomers. 

Ptolemy. 

8 
35 
31 
13 
23 

T!Jcl10. 1Jne!itl1. Flamrteed'. 

1 12 24 
29 73 87 
32 40 80 
4 51 35 

18 52 54 Bootes, Arctophilax -
Corona Borealis 
Hercules, Engonasin 
Lyra - - -
Cygnus, Gallina 
Cassiopeia 

The Northern Crown 
Hercules kneeling 
TheHarp -
The Swan • 

8 
29 
JO 
19 
13 
29 
14 
29 
18 

8 8 21 
28 45 113 
II 17 21 

Perseus · 
Auriga • • -

The Lady in her Chair 
Perseus 

Serpentarius, Ophiuch11' 
Serpens • • • 

The Waggoner 
Serpentarius 

The Serpent 
Sagitta -
Aquila, Vullur 
Anti nous 
Delphinus - -
Equulus, Equ.i seclio 
Pegasus, Equus 
Andromeda • 
Triangulum 
Aries 
Taurus 
Oemini 
Cancer 
Leo 
Coma Berenices 
Virgo 
Libra, C/ielre 
Scorpio -
Sagittarius 
Capricornus 
Aquarius 
Pisces 
Cetus 
Orion 
Eridanus, Fluvfos . 
Lepus -
Canis major 
Canis minor 
Argo Na,·is 
Hy<lra 
Crater 
Con us 
Centaurus 
Lupus 
Ara 
Corona Ausfralis 
Piscis Australis 

35* 

The Arrow 
The Eagle/ 
An1inous S 
The Dolphin 
The Horse's Head 
The Flying Horse 
Andromeda 
The Triangle 
The Ram -
The Bull 
The Twins 
The Crab 
The Lioa I 
Berenice's Hair 5 
The Virgin -
The Scales 
The Scorpion 
The Archer 
The Goat 
The Water hearer 
The Fishes 
The Whale 
Odon 
Eridanus, the River 
The Hare 
The Great Dog 
The Little Dog 
The Ship 
The Hydra 
The Cup 
The Crow 
The Centaur 
The Wolf 
The Altar 
The Southern Crown -
The Soulhern Fish 

15 

IO 
4 

20 
23 
4 

18 
44 
25 
23 

35 

32 
17 
24 
31 
28 
45 
38 
22 
38 
34 
12 
29 

2 
45 
27 

7 
i 

37 
I~ 
1 

13 
18 

18 47 81 
26 37 55 
29 46 69 
9 40 66 

15 40 74 
13 22 64 
5 5 18 

r~ ;~1 71 
10 14 18 
4 6 JO 

19 38 39 
23 47 66 

4 12 lit 
21 27 66 
43 51 141 
25 38 85 
15 29 83 

530 49 95 
{ 14 21 43 

33 50 110 
IO 20 51 
10 20 44 
14 22 69 
28 29 51 
41 47 103 
36 39 113 
21 45 97 
42 62 78 
IO 27 84 
13 16 19 
13 21 31 

2 13 14 
3 4 64 

19 31 60 
3 10 31 
4 0 9 
0 0 35 
0 0 24 
0 0 9 
0 0 12 
0 0 24 
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"l'ht Sou Southeni Consltlllllion~. 
Columh:t :'\oachi Noah's Do\e 
Rob11r Carolinum 'l'he Royal Oak 

10 

·~ 13 Grus The Crane 
Phrenix - 'rhe Phenix 13 

12 
14 
II 
4 

JO 

lndus The Indian 
Parn The Peacock 
A pus, Avis lndica 'l'he Bird of \aradise -
Apis il1usca - The Bee or } ly • 
Cha~releon - "11 hc Chameleon -
Trianc:ru)um Australis The South Triangle 
Pi~cis

0

volans, Passer The FIJine; ~.ish 
Dorado Xip/iias - The Sword F 1sh fl 

9 
JO 

1..,ouca~ '£he ,American Goose 
Jlydrus The Water Snake 

Hevelius's Constellations made out of the unformed Stars. 
/ln;elius. I'i'llmJtccd 

J,ynx 'I'he Lynx JU 44 
b:l )Jeo minor 

Aslerion & Gbara 
Cerberus 
Vulpecula & Anser 
Sculum Sobieski 
]Jacerta 
Camelopardalus 
Monoceros -
Sextans 

The Li1lle Lion -
The Greyhound • 
Cerberus 

23 
4 

27 

2.j 

The Fox and Goose 
Sobieski's Shield 
The Lizard 

7 
JO 
J2 
19 
11 

3fJ 

J6 
58 
31 
41 

The Camelopard 
The Unicorn -
The Sextant 

8tars not included in any constellation are called un· 
formc<l stars. Besides the names of the constellations, 
the ancient Greeks gave particular names to some single 
hlars, or small collections of stars: thus, the cluster of 
i;.maU stars in the neck of the bull was called Pleiades ; 
five stars in the bull's face the Hyades; a bright star in 
the breast of Leo, the Lion's Heart; and a large star be
tween the knees of Bootes, Arcturus. 

The constellations may be represented on two plane 
1;phcres projected on a great circle, or on the convex sur
face of a solid spher·e, as on f he celestial globe, or most 
perfcclly on !he conc3\·e surface of a hollow sphere. If 
the cclef,tial globe is made use of, after rectifying ii to the 
tillle of the night, the stars may Ue found, by conceiving a 
Jine drawn from thP. centre of the globe 1 hrough any star 
in the heavens, and ils representation upon the globe. 
Clreek letters have been added by Bayer lo stars in the 
,:enral rnnstellalions of his catalogue, a. being affixed to 
lhe largeol star, by means of which any star may be easily 
found. 

T1<elve of these constellations lie upon the ecliptic, 
i1tduding a space about liiJ, broad, called the ZoJiac, 
within which all the planets move. The constellation 
~\ries, about 2000 years ago, lay in the first sign of the 
•·cliptic; but, on account of the precession of the equi-
11ox.es, it now lies in the second. In the foregoing fable, An
tinou"' was made out of the unformed stars near Aquila: 
ant.I Coma Berenices, out of the unformed stars near the 
I.ion'• Tail. They are both mentioned by Ptolemy, but 
l\l! unformed stars. rrhe constellations as far as the trian
'!le, wilh Coma Berenices, are northern; those after Pisces 
are soulhern. 

The fixed sta" arc placed at a ui•lance from us so 

~~~a;~ :h:!n~~ ~~~;o~:s~ :i~i~e;t~~e~be~; ::~ ~i;~ l: 
not by the ligl1t which they recehe from our aun, u 
planers do. 'I'hough it has been said that the rci. 
situations oft he fixed stars do not nry, yet in the e 
of several ages, some variations ha\·e been ob 
among them. Some of lhe larger slars hue not the 
precise situations that ancient obser\'aliont attribute 
them, and new stars have appeared, while 1ome 
which ha\•e been described are now no longer to be ft 
Some stars are likewise found to have a periodical inc..., 
and decrease. l\lany of the fixed stars, upon e 
tion with the telescope, are found to consist of two. 

Besides the phenomena already mentioned, then 
many neLulre, or parts of 1he heavens, which are b • 
than the res!. 'l'he most remarkable of these is ab...,.,) 
regular zone or bell, called lhe milky way. There arcotllelf 
much smaller; and some so small, that they can be 
only by telescopes. If !he telescope is directed to I 
nebulre, they are resolvable into clusters of start, w 
appear as white cJouds in instrmnenls of le~s force. 

Dr. Herschel has rendered it highly probablr, ..... 
from observation and well ~rounded conjecture, that di 
starry heaven is replete with these nebulre or •y•t•llll 
stars, and t~at the milky way is that particular neb 
which our sun is placed. Reasoning analogically f..,. 
circumstances with which we are acquainted, we may 
<luce, that the unh·erse consists of nebulre or distinct 
tems of stars; that each nebula is compo•ed of at' 
ious number of suns, or bodies that shine by thelf 
native splendour, and that each individual sun is dewt 
to give light to numbers of world• that re.olve aoo./ 
See Vince'11 Astronomy, Gregory's Astronomy, &c. 
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ASTROSCOPE, an instrument cornposecl of two cones, 

~h':;e~b;h,ehec~~:::i:~~~nllse ~=!~~;a~~~w~~ their surfaces, 
ASTRPM, a constellation or assemblage of stars. 

'l'his term i~ often applied to the canis major, or rather to 
lhe bri~hl i,iar in his ruoutb. 

A8TYNOi\IJ, in Grecian antiquity, magistrates in 
Al hens, corre~ponding to the redile~ of the Romans; they 
were leu in number. 

ASYLU "11, a sanctuary or place of refuge, '"here 
c1·iminals sheltered tbem~eh·es. from the hands of juslice. 
It is pretended that the first asylum was built at Athens 
by the lleraclidre, as a refuge for those who fled from the 
oppression of their fathers. Romulus, when he buill Rome, 
left a certain space as an asylum to all persons, whether 
freemen or slues. The Jews had their asyla, the most 
remarkable of which were the six cities of refuge, the tem
ple, and the allar of burnt offerings. This privilege 1.Je
gan likewise to be enjoyed by the Christian churches in 
the reign of Constantine, at which time the altar only an<l 
1he inward fabric of !he church were a place of refuge; 
but afterward lhe whole precincts, nay, e\·en the graves 
of the dead, crosses, schools, &c. were comprehended in 
that pri\'ilege. As asyla were not intended originally to 
patronize wickedness, but as a refuge for the innocenl, the 
injured, and the oppressed, se~·eral crimes were excepted 
-by law, for which the church could grant no protection; 
as, t. Protection was denied to puLJic debtors. 2. To 
Jews who pretended to turn Chriiilians, in order to avoid 
suffering legal punishment for their crimes. 3. To here
tics and aposlales. 4. 'ro slaves who Red from their mas
ters. And, 5. to robbers, murderers, conspirators, rav
ishers, &c. 

ASYMPTOTE, in geometry, a line which continually 
approaches nearer to another, but though conlinueU 
infinitely will never meet with it; of 1hese there art: many 
kinds. In strictness, however, the term asymplotes is 
approprialed to 1·ight lines, which approach nearer and 
nearer to some curve, of which they are said to be the 
asymptotes; but if they and their cur"e are indefinitely 
continued, they will never meet. See CONIC SECTIONS. 

Concerning asymptotes an<l asyrnptolical cunes, it may 
be remarked, 1. that although such curves as have asymp
totes are of the number of those which <lo not include a 
space; yet it is not true, on the other hand, Iha! wherernr 
we bu e a curve of that nature, we have an asymptote 
also. 2. Of these cun•es that have an asy~nptote, some 
J1ave only one, as the conchoicl, cissoid, and logal'ithmic 
curve; and olhers too, as the hyperbola. 3. As a right 
line and a curve may be asymptotical to one another, so 
also may curves and curves; such are two paraLolas, 
whose axes are in the same right 1ine. 4. No right line 
can ever be an asymptote to a curve thilt is every where 
t.:oncave fo lhat right line. 5. But a right line may be an 
asymplote to a mixed curve, that is partly concave, and 
partly co1wex, toward the same line. And, 6. all curves 
that have one and the same common asymptote are also 
a&Jmploli<-al lo one another. 

ASYNDETON, in grammar, a figure which omits the 
conjunflion in a sentence. 

ATCIIE, in commerce, a small silvn coin used in 
Tnrke_v, and worth only one third of the English penny. 

A'J'CHIEVElllENT, io heraldry, denotes the arm• of 

ATH 

a person, or family; together wifb all the exterior orna
ments of the shield~ as helmet, manlle, crest, scrolls, and 
motto, together with such quarterings as may ba\'e been 
acquired by alliances, all marshalled in order. Jt is Yul
garly called hatchment; and such are the arms which are 
commonly hung up in the fronts of houses, and iu churches, 
on the death of persons. 

ATHAIHADULET, the prime minister of the Per· 
sian empire, as the grand vizier is of the Turki:~h empire. 

ATHAIHANTA, in botany, a genus of the pentanclria 
digyoia class and order, and in !he natural method r:rnk
ing under the -151h order, umbellatre. The fruit is oblong 
and striated, and the petals are i11flectecl and emarginated. 
Of this genus there are nine species, but none of them 
merit particular notice, except the athamanta ere tens is, or 
daucus creticus, which grows wild in the Levant and the 
warmer parts of Europe. The flower stalk rises about 
two feet high, sending out many branches. TLese have 
white flowers. The seeds have a warm biling taste, with 
an agreeable aromatic smell. They are said to be carmin
ali've and dim·etic, but are little used in practice. 

ATHAN ASIA, goldilocks, a genus of the polygamia 
requalis order, and syngenesia class of plants; and in the 
nat11r:il method ranking under the 4!)th order, composille 
discoides. The recepfacle is chaJfy; the pappus or down 
chaffy, and Yery short; and the calyx is imbricaled. 
'l.,here are 20 species, all tender plants except one ; and 
none of lhern possessed of beauty, or any remarkable 
properly yet discovered. 

ATHANATJ, in Persian anliquily, a body of cavalry 
consisting of 10,000 men, always complete. rn1cy were 
ca.Jled athanali because when one of 1hem happened to die, 
another was immediately appointed to succeed him. 

A'l'HANOR. See CHYMISTRY. 

AT HELING, adeling, edling, ell.Zing, or etheli11g, 
among our Saxon ancestors, was a title of honour properly 
:;!~:~ing to the heir apparent, or presumptive, to the 

A'l'HENJEA, in botany, a genus of the class and order 
octanclria monogynia; tbe cal. is coloured, Gve parted; 
corolla none; bristles eight, feathered between the fila
ments; stigma five parted ; caps. globose, one celled, 
three valved; seeds lhree to five. 

There is one species, a branching shrub of Guinea; the 
bark, leaves, and fruit, are sharp and aromatic, ca.llcU caf
fc <liable by the Creoles. 

A'l'HEN.iEUM, in antiquity, a publii;. place wliere the 
professors of the liberal arts held their assemblies, the 
rhetoricians declaimed, and the poets rehearsed tLcir per~ 
formances. 'rbe three most celebrated atht!nrea were 
those at Athens, at Rome, and at Lyons, the second of 
which was built by the emperor Adrian. 

ATHERINA, in ichthyology, a genus of abdominal 
fishes, distinguished by having the upper jaw rather flat, 
six rays in 1he gill membrane, and a sil"ery slripe on each 
side of the body. There are fire species of this genus: 
the most remarkable are; 

l. Atherina hepsetus, with abont 12 rays in the fin 
next fhe anus. It is found in the l\lediterl'anean. lt i!'§ 
also 'ery common in !he sea near Soulh11rnpton, "·here it 
is called a smelt. The highest season is from March to 
the lat!er end of May, or beginning of June; in which 
month 11 spawns. It never deserts the place; and is con-
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stantly taken, e<c~pt in hard frost. It i• al•o fo~nd on 
olher coasts of our island. The length 1:5 abo,·e 4} inches, 
an<l the tail is much forked. The fi:ih is aemipellucid, 
co\:ered wilh scales; the colour silvery, fingect with yel
lo"; benearh 1he side line i<\ a row of small black spots. 

2. A1heri11a menidea, has 2..t rays in the fin next the 
anus. 'l1his is a nry pellucid fiah, with many black: 
poinls inter~pcrsed; it has many teeth in the lips, but 
none in I be tongue or jnws. It is fouacl in the fresh waters 
of CRrolina, and spurns in April. 

ATUERO:.\fA, in mediciue,a tumour without pain or 
discolouring of the skin; containing, in a 111embranacco11s 
bag, maller like pap, intermixed with hard and stony cm·· 
puscJe9, &c. It is cured by incision. 

.ATH EROPOGON, in botany, a genus of the class 
polygamia, or<ler monoecia; I here is but oue species, the 
.A. apludoidcs; its essenl ial character is, calyx one "all-e, 
two Oorets, corolla two vah·es, persisting; flowers in Sep
tember. II is a native of Pennsylrnnia. (a) 

A'l'HLE'l' ..E, in antiquity, men of remarkable strength 
and agility, disciplined to perform ia the public games. 

A'l'LANTJD.ES, in astronomy, lhe same wilb Pleiades. 
They are so called as being supposed by the ports to be 
the daughters of Allas, who were translated info heaven. 

ATLAS, in anatomy, the name by which some call the 
first Hrtebia of IJ1e neck; so called in allusion 1o Allas. 

A·nAs deuotes a book of universal geography, conlain
iag maps of all the knawn parts of the world. 

ATLAS, in commerce, a sort of silk or satin manufactur
ed in the Ea&t lnJic!I, in which gold and silk are so 
wrought together, as no workman in Europe can imitate. 
In China lhey wea\'·e long slips of gilt paper into their 
eilks. Tlie same slips of paper are twisled about silk 
threads so artificially, as to look finer than goh.l lhrea<l, 
though of no great rnlue. 

ATMOSPHERE, a term used to signify the whole of 
the Bu id mass, cornsi~ting of air, aqueous and other ,·a pours, 
electric fluid~, &c. which surrounds the earth to a consid· 
erable heig,hl ; and partaking of all its molions, both annu· 
al and diurnal. 

The composition of that part of our atmosphere prop· 
erly called air, n·as lill within a few years but Hry litlle 
known. Formerly it was supposed to be a simple, homo· 
~e~eous, and elementary fl~id; but lhe expedments of Dr. 
P.n~st.ley an? others haYet.l1scolered, that the almospheric 
air 1:s in l'ealily a_ compound, and may be artificially pro· 
tluced by the union of two other kinds of air, vi=. oxygen, 
or pure air, and nilrogcn or azotic gas. By acr.urate ex
perimenls, the air that we u~u~lly breatl1e i::1 composed 
of only one fourth part of oxygen air, or perhaps Jess; 
~e other lhree parts, 01· more, coJtsisting of azotic gas or 
1111rogen. 

AT1'10SP1tERE, uses of. The ui;;es of !he atmo'lpherc are 
~o many and g:re.at, that it seems indeed absolutely ncce1Ssa. 
ry, not only I? the comfort and convenience of men, but 
even to the r:x1~lence of all animal and \·egelable liie and lo 
t~e ,-ery c~ustilution of all kinds of matler wbaleY~r, and 
1\'llh.out wl11ch they would uot be •hat they are; for by it 
~e ln.e, bre.alhe, ~nd ~~,·e our being; and by inainualing 
1t::ie.lf mto all the \acu1lies of bodies, it berome:, the ~reat 
spnng o_f mos~ of tb~ mulatious here below; as gener3:tion, 
corruption, ?1ssolul1on, &c. nnd without which none of 
tbe1e operat1oni could be C•rried on. 

A. T )1 

By the mechanical force of the •fmo"l'here toe, • .._ 
as its chymical ,·irtuea, many ne~eBfiary pu.~ 
answered. \Ye employ it as a mo,·mg power, ID tile 
tiou of ships, to turn milts, and for other such utea. A.a 
it is one of lhe great disco\ cries of the ntodern ,.... 
phers, that the several motions attributed by the .... 
to a J1wn vacui, are really owiog to the pre11..,. rl 
atn.osphere. Galileo, ha\'ing observed that tlieN 
certain standard altitude, beyond which oo ••lerC91W111 
ele\'ated by pumping, took an occa•ion thu te ~ 
question Jbe doctrine of the scboolo, which ac:rW 
ascent of water in pumps, to the abhorrence of a-..... 

:r,~ !'~~~~~tda~~ i~~e~~~P~~::~~:'.11\e;~h:i~tt:i= 
little better than an hypothesis; since it i>ad DOt'*'-
1hose confirmations from experiment, afterward (11111111• 
by his pupil Torricelli, and other succeeding phi ........ 
particularly Mr. Boyle. • ,9 

tai~~ ~';::~rE ~s Ege~:~~t~1~o%· sal~~ri!~: !~~ T! = 
very deep places. Besides the difference ariai11g ... 
the mere difference of altitude, the salubrity of the .... 
sphere is greatly affected by many other circ111Btt-ei 

~~:r~ir~b;:e:h~~"~~~~t~~ :~a;t":~it;,;d ~o;:::'l: 
places are unhealthy; and e\·en the air in a bed diomlltli 

!~1 al:s~0 s:~~b~i~~~i~~. a m~~~i;~h~~~~r :~ h'~~I~:. •=:: 
Trans. gi\'Cs an account of experiments on this....,... 
the air; and remarks one instance when the air .. ,.. 
ticularly impure, vi~. Sept. 13, 1777; when the...._ 

~~;· ~;i~1~ ~:,;~od~;··a~~e s~hl~;;,o::~e~oa!.~: ~==-;.: 
for more !ban two weeks. A slight shock of au_. 
quake was perceived that day. In vol. 70 ef the 
'rrans::tctions, Dr. IngenhomiZ gives an account of ... 
expcriruents on this head, made in various place• ..... 
uations: he finds, ''that the air at sea, and dole 1o • 
in general purer, and fitter for animal life, than the .... 

:~:~~ntdh~'a?ru!i~~e di:~~: ~~dda;: 1t:dc~1~:1~y~i~::e:.= 
one to~·n and another. The abbe Fontana made ... 
!he same conclusions, from accurate expe1imenf1, llllllillll 
mg, "lhat the difference between the air of one~ 
and that of another, at different times, i• much ,_ .... 
~hat 1s co~uwnly believed; and yet that thi• d~ 
m the pun.ty of the a.ir at different time:;, is mucb ~ 
1han the d1lforence between Jhe air of the differenltJ ... 
observed by him." Finally, M. Fontana concludn, 
"nature is .not so parti~I as we commonly believe. 8 ..... 
not only g~1·en us an air almost equally good every ..... 
at every time, but has allowed us a certain lalitude, • 
po~rer o.f lil'ing and ~eing in health, in qualitiel tl 
"b1ch differ to. a ce1·ta1n degree. By this it is not 
to deny the existence of certain kin<ls of noxioua 
~ome particular places; but to own that in ~eneral 
1s good e,·ery where, and tliat the small difference• 
t? be fea~ed ~o ?1uch as some people would mike 
lie\C. Nor 1s _it me~nt to speak here of thou· va 
and orher. bodies ":h1ch are accidentally joined t« 
common air.'° pa~ticular place;;, hut do not cbaup 
nature and mtrms1cal property. ':f'l1i~ state of c• 
cannot be kno1rn by the test of nitrous air; and t 
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pnun ore to be coneidered in lbe same manner as we 
1hould conMJer so many parlicles of arsenic swimming i11 
the 11mMphere. lo this case it i! the arsenic, and not 
tbe degeoeraled air, lbat would kill the animal• who ven
tured to breathe it.,, See Cu.lMISTRY. 

ATM01Pt1F.RE,jig1tre of. As lhe atmosphere envel
ops all parts of the SUl'face of our globe, if Ibey both 
continued al rest, and were not eodoW'ed with a diurnal 
molion about their common axis, then the atmosphere 
would be exactly globular, according to lhe laws of grav
ity; for all the parls of the ourface of a fluid in a slale of 
rest muMl be equally removed from its centre. But as the 
earth and the ambient parts of the atmosphere rernh•e 
uniformly together about their axis, the ditlerenl parls of 
both ha\'t: a centrifugal force; the tendency of which is 
more considerable, and that of the centripetal less, as the 
parO are more remote from the axis; and hence the 6gure of 
the atmosphere must become an oblate spheroid, siuce lhe 
parta lhat correspond to the equator are further ren1oved 
from the axis than the parts which correspond to the 
polett. Besides, the 6gure of the atmosphere must, on 
another account, represent a flattened spheroid; namely, 
because the sun strikes more directly the air which en· 
compasses the equator, and is compl'ehended between the 
two tropics, than that which pertains to the polar regions ; 
for froru this it follows, that the mass of air, or part of the 
atmosphere, adjoining to the poles, being less heated, c:ln· 
not expand so much, nor reach so high. And Jet, not· 

I with1tanding, as the same force which contrihules to ele· 
vale the air dimioii;hes il.i gravity and pressure on lhe 

I surface of the earth, higher columns of it about the t!quato
J rial parts, all other circumslances being the same, way not 
1 be he&\'ier than those about the pole>. 
1 In the transactions of the Royal Iri;h Academy for 

1788, Mr. Kirwin has an ingenious disse rtation on the 
~ figure, height, weigh I, &c. of the atmosphere. Ile ob-
1 scrve!I, lhat in the natural state of the atmosphere, that 

1 is, when the barometer would every where, at the Je,•el 
~ of the sea, stand at 30 inches, the weight of the atmo· 
k sphere, at tbe surface of the sea, must be equal all o\'er 
~ the ~lobe; and in order lo produce Ibis equality, as lhe 

1 weight proceeds from its density and height, it must be 

11 loweit where the density is greatest, and highest where 
.- the density is least; that is, highest at the equator and 

1
1owe1t at the poles, with se\-eral intermediate gradations. 

'• ATMOSPHERE, 1vtigl&t or pressure of. It is e,·ident 
that the mass of the atmo!\phere, iu common with all other 

d matter, mud be endowed with weight and pressure; and 
d fhit principle was asserted by almost all philosophers, 
~ both ancient and modern. But it was only by means or 
1 the esperimenls made wilb pumps and lhe baromelrical 

: ~~~~n~~ ?:~:l~~:n:i !::;:~::!i,i~b:;a::~a~~ ~oat ~~e~;~~:; 
ii but also what the measure and quantify of lhal pressure 
.j i.. Thus ii io found that the pressure or the atmosphere 
' 1u1tain1 a column of quicksilrer in the tube of the barom
' •ter, ofabont 30 inches in height; ii therefore follows, 

tb1I the "hole pre""'" of the almoophere is equal lo the 
f wrigbt of a colurnn of quicksill'er of an equal base, and 
1 30 iacbea bei~hl; and becau•e a cubical inch of quick
' •il•·er i1 found lo "·ri~h nrnrly half a pound »oirdu
. poise, therefore the "·hole 30 inc he•, or lhe weight of 
~the at111<11phere OD e1·ery square inch or surface, is eCJUa( 

to 15 ponnds. Again, it bas bcCll foun.I that lhe pressure 
of the atmosphere balances, in the case of pump~, &c. a 
column of 1'' ater of about 3-t~ feet higb; and the cubical 
foot of water weighing just 1000 ounce!-., or 62j pounds, 
34·} times 62j, or 2158lb. will be lhe weight or the col· 
Ulllll of waler, or of the atmosphere, on a bi\~e of a square 
fool; an<l consequently lhc J ~l llh part of lhis, or J!Jlb. is 
the \Veight of rhe atmosphere on a square inch, lhe :;ame 
as before. Hence i\lr. Cotes computed, that the press ure 
of this ambient Buid on the whole surface of the earll1, jg 

equivalent to that of a globe or lead of 60 miles in diam
eter. And hence also it appears, that the pressure 11po11 
the human body must be yery considerable; for as e,·ery 
square inch of surface sustains a pressure of 15 pounds, 
every square foot will sustain 14-l tirneK as much, or 2160 
pounds; then if the whole surface of a man's hody is sup .. 
posed to contain 1.5 squal'e feet, which is pretty near the 
truth, he must sustain J5 time3 2160, or 32.JOO pounds, 
Iha I is, near1y 14f Ions weight, for his ordinary load. By 
this enormous pressure we should undoubtedly be crush
ed in a moment, if all parts of our bodies were not filled 
either with air or some other elas1ic fluitl, the spring of 
which is just sufficient to counterbalance the weight of 
the atmosphere. But whatever this fluid may be, it is 
certain that it is just able to counleracl the weight of the 
atmosphere, and no more; for if any considerable pressure 
is superadded to that of the air, as by going into deep 
water, it is always se,·erely fell, Jet it be erer so equable, 
at least when the change is made suddenly; and if, on 
the other hand, 1 he pressure of the atmosphere is taken 
off from any part of lhe human body, as the hand for in· 
stance, when put over an open receh·er, whence the air is 
afterward exlracled, the weigh I of the exlernal almosphere 
then prevails, and we ima£,ine the han<l strongly sucked 
down into the glass. 

'rhe difference in the wei!!:ht of the air which our bodies 
sustain at one time more than another, is also' ery con
siderable, from the natural changes in the state of the at· 
mosphere. This change takes place chiefly in countries 
at some distance from tbc equator; and as the baromeler 
,·arie5 at tirMes from 28 to 31 inches, or ahout one tenlh of 
the whole quantity, it followij that I his difference amounts 
to aboul a Ion and a half on the whole body of a man, 
which he therefore sustain~ at one time more than at 
another. On the increase of this natural weight, the 
weather ii; commonly fine, and we feel onrsehes wh::1t we 
call braced and more alert and acth·e; but on the contrary, 
when the weight of the air diminish es, the weather is bnd, 
and people feel a listlessness and inacti,·ily about them. 
And hence ii is no wonder that persons suffel' ,·ery much 

~:~~a~~~ ~~:~!1,1 l~~m1:~:~I~~:~~:~. i~1u~hJ~~~;,o~~~~~~~ e1: 

this circumstance chiefly that a scnr;;afion of uneasiness 
and indisposition is to be atlriUuled: thus, \\hen the 
variations of the barometer and atmosphere arc sudden 
and great, we feel the alteration and eflel'I on our bodiea 
and spirits nry much; but when the change t.-kes place 
by very slow degrees, ant.I by a Lon~ continuance, we are 
s~arcely.sensible of it; owing, undoubtedly, to lbe power 
w1lh which the body is naturally endowed, of accommo
dating itself lo this change in the Male of the air, as well 
•• lo the change of many other ciretun•lances or lire. the 
body requiring a certain interval of lime to effeci the 



A'rl\IOSPIIERE. 

;dfcralion in its slate, proper to I hat of the air, &c. Thus, 
in ~oing up to the '?PS. o~ i;iountains, where th_e pressure 
of the afmosphere 1s d1mm1shed lwo Ol' three times more 
tha11 on the plain below, lillle or no incom·enience is felt 
f10111 the rarify of the air, if it is not mixed witl1 other 
no'\iou~ vapours, &c. because in the nscenl the body has 
had sufficient time to accommodate ilself e;ra<lually lo the 
slow ntrialion in the state o[ the afmospllCre; bul when 
a per:-:on ascends wilh a balloon Hry r<1pidly to a great 
beir . .dd in !he ;-ilmo<sphere, he feels a<lifficulty in breathing 
and an uneasiness of body; :rnd lhe same is soon felt by 
an ilnimal n·lien cncloticd in a rccciH.)I', and lhe air sudden· 
ly drawn or 11tnnped out of ii. So also, on the conden~ 
sat ion of the air, we feel li/1 ! 1~ or no alleration in ourselves, 
except wbcn the change happens suddenly; as in very 
rapid changes in the weatL er, and in Uescending to great 
depths in a diving bell. 

Jt is not easy to a!:>sign the !rue rea~on for the nriations 
that happen in lhe gnn' ity of the almosphere iu the same· 
place. One cause of it, however, ei!her immediate or 
otherwise, it seems, i~ the l1eat or the sun; for where this 
is uniform, the ch:rn.!?;CS are small and regular: thus be
tween the tropics it seems the change depends on the 
heat of lhc snn, as lhe Uaro01eter conslanlly sinks about 
half an inch every day, anti rises again to its former sta
tion in 1he 11i ght time; but in the 1emperate zone~ the 
barometer rnnges from 28 to near 31 inches, showing by its 
·\'arious allil ndcs ll1e ciranges that are about to take place 
in the weal lier. 1f we could know, therefore, the causes 
hy which !he \veather is influence<I, we should also know 
those by which the g1·avity of 1he a!mosphere is affected. 
'l'hese may pNhaps be rctluced lo immediale one~, viz. an 
emission of lalc11f heat from !he Vilpou1· containt!<l in 1l1e 
atmosphere, or of electric Ou id from the same, 01· from the 
earlh; as it is observed that both prolluce the same effect 
with the solar heat in the tropical climates, vi.=. to rarefy 
the air, by mixing with it, or setling loose a liglller fluid, 
which did not before act iu such large proportion in any 
particular phice. 

AT:\JO'SPHE:nE, lieigltl and densilyof. Various atlempls 

~~~:s~~=~1e ~~a::1e~0d:~c:1~\~~~n~h~h~=~~.7~. to ri;~J;~~hc~~~ 
menced soon aff P.r it was discovered, by means of lhe 

~~~:i~;~~an~~~u1~:d ~:~\ha~ra/: ~71n;,~:~c '~~l~:':.:i~~: ~,.~~ 
it eYery where of the same dern~1ty, from the surface of 
the earlfi _ to _ll1e extrf>me limit of the atruo!'phe1·e, like 
watcr1 winch 1s etjually dense at all <lrplhs, it would be a 
Tcry easy m:llter to determine ils height from ils <lensity, 
and l he column of mercury which it would counle1·halance 
in the burom Pler tube; for it having been observed that 
the wei2;hl ol' lhe atmosphere is eqniralent to a column of 
30 incbe;::, 01· 2j fepf of quicltsil\"er, and the den~ily of the 
form er fo I hat of the latter as 1 to 110 tO; therefore the 
J1eig:l1t of Ill(' unifol'm almosphere would be 11040 times 
2{ feel; tllal i:;;, 27600 feet, or little more than five miles 
and a qnarfrr. Bur lhe air, by ifs elastic quality, expands 
~nd co11tract!', ?ncl it being found by repealed experiments 
1t1 most co1111ll'JPS of Eur.ope, that the spaces it occupie!', 
\\hen c?mpressccl by different weights, are reciprocally 
proport1on~I. to those weigh1s them"eh-es; or that !he 
!11orc !he air is presse~, _so much lhe les!i space it occupies; 
/I followi? . lhal the a11· llJ the upper regions of the atmo~ 

sphere must grow continually more· and _more rare,•• it 
ascends higher; and indeed I bat, accor~ing to. thr.t lal', 
ii must necessarily be extended to an mdefimte height, 
Now, if we suppose the height oft he whole divided ioto)a. 
numel'able equal parts, the quan1ity of each part will lie 
as its density : and the weight of the whole incumbtnh!. 
mosphere bein~ also as its. d~nsity; it follows that ... 
weight of the 1!1ct1mbent ~1r 1s every wber~ as tbeq• 
tity confained m the subjacent part; which Ca11HC1 
cliffereuce bet\~een lhe weights of each two contignou 
parts of air. But by a theorem in arithmetic, wbeo 1 
magnitude is continually diminished by the like part 
of itself, and the remainders the same, the9e will tie 1 
series of continued qua11tilies decreasing in geometrical 
progression; therefo~·e if, accordin·g· to the suppositiot, 
the altitu<le of the au., by the add1t10n of new parta info 
which it is dh i<led, conlinually increases in ari1hmelical 
progression, ifs density will be diminished, or, which ii 
the :Same tbing, its gravity decreased, in continued geo. 
mefl'ical proportion. And hence, again, it appears that, 

~~~~~~~?!i1~i° t~h~ ::~~~~~~~s~~~h;or~:~st\~~ ~:;;f:~:C 
atmuspbere must necessarily be extended indefinitely. 
And further, as an aritlunelical series adapted to a geo
metrical one, is analogous to the logarithms of the geomel· 
rical one; it follows therefore that the altitudes are pro
portional to the logarilhms of the Llensities, or weight1,0£ 
air; and that any height taken from the earth's 1or(act, 
wl1ich is the difference of two altitudes to the top or the 
atmosphere, is propor1ional to the difference of the Joga. 
rithms of tbe two clensilies tbe1·e, or to the logarithm of 
the ratio of lhose clensilies,·or !heir corresponding com
pressing forces, as measured by the two heights ofthe 
barometer 1 here. '.fhis law was first observed and de
monstrated by Dr. Halley, from the nature of the hyper· 
bola; and aflerward by Dr. Gregory, by means of tile 
logarithmic curve. ScePbilos. Trans. No.181,orAbridg. 
l'O!. ~. p. 13, and Greg. Asll'cu. lib. v. prop. 3. 

ll is now easy, from the foregoing property, and two or 
three experiments, or barometrical observalions, made it 
known altilucles, lo deduce a general rule to determine the 
absolute height answering lo any density, or the de• 
sily answering to any giYen altitude above the eaflb. 
And acwrdingly calculations were ma<le upon thi• phll 
?Y many philosophers, particularly by the French; bat 
it ha\"ing been found that the barome~rical obtel'ft" 
tions did n.ot correspond with lhe alliludes as meadl"' 
ed in a geometrical manner, it was suspecled that tlie 
!1pper parts of the atmospherical regions l\'ere not tult
Ject to the same laws wi1h the lower ones, in regard to the 
density and elasticity. It bas, howe\'er, been discovere~, 
that the law abo•'e given holds very well for all such alt• 
tudes as are wilhin our reach, or as far as to the fopl~ 

~}~1:c1~if~~e~~em~iu~t:~~~e o:r 11t: ~~r~~~;v~e~~pae~:,r;;:•t..; 
all' only; as was fully evinced by l\f. De Luc, in alull 
serie~ of ohserrntions, in which he determined the aUitade' 
of bills both by the hal'Ome1er and oy geometdcal ...... 
urement,_ from which he deduced a praclical rule to ..... 
for the difference of temperature. See his Treatne:• 
the 1\1odi6cafions of lhe A.tmo~phere. Similar role•~ 
also been df'ducefl from accurate experiment!-', ht"'~ 
George Shucb.burgh and general Uoy, both concurrii(ll 
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•bow I hat such a rnle for the altitudes and densities, holds 
1rue •for all heights tbat are accessible to us. when the 
elaisticity of the air is corrected on account of ils dcnsit~: 
and the result of their experimenls sho.,,·ed, that the d~f
fereoce of !he logarill1ms of the heights of the mercury m 
fbe barometer, at two stations, when multiplied by 10000, 
is equal to the allilude in English fathoms, of the one 
place abo\e the other; that is, when the temperature of 
the air is about 31 or 32 degrees of Fahrenheit's ther;nom
cter, and a certain quanlily, more or Jess, according as the 
<1clual temperature is ditf"ernnt from that degree. 

But it may here be sbo•·n, that the same rule may he 
Ueduccd independent of such a train of experiments as 
tl1ose abo\·e, merely by lhe density of the air at the sur
face of rhe earth alone. rrhus, Jet D denote the density 
of the air nt one place, nnd d the density al the other; 
both measured by the column of mercury in the baromet· 
l'ical tube: then the difference of altitude between the two 
places will be propo~lional to the log. of D - the log. of 

d, or lo the log. of-.. Bui as this formula expresses only 
d 

the relation between different altitudes, crnd not the abso
lule c1uantily of them, assume s.orne indetermiaate, but 
constant quantify 11, n•hich multiplying the expression 

D , 

log. -, may be equal to the real difference of altitude a; 
d D 

that is, a = h X log. of-. Then, to delermine the value 
cl 

of the general quantify It, let us fake a case in which we 
know the aJlitude a., which col'responds to a known den
sity d; as for inslance, laking a = 1 fool", or 1 inc11, or 
iome such small altilude: tlJen, becau!)e the density D 
may be measured by Ille pressure of the whole atmosphere, 
or lhe uniform column of 27600 feet, when the tempera
ture is 55° ; 1herefore 27GOO feet will denote the density 
D at the lower place, aud 27590 lbe less density d at 1 foot 

27600 
above it; conse<jucntly 1 = h X log. of--, which, by 

27599 
.434294./8 

; the nature of logarithms, is nearly = h X ---,or 
1 27600 

-- nearly; and hence we fin cl h = 63551 feet; which 
63551 
gives us this formula for any nllilude a in general, vi;. 

D M 

a= 63551 X log. of-, or a= 63551 X log. of- feet, 
d m 
M 

or 10592 X log. of - fathoms; where M denotes fhe 
m, 

cotumn of mercury in lhe tube at lhe lower place, and m 
that at lhc upper. '.fbjg formula ia adapted fo the mean 
fcmprrnf11re of lhc nir b5°: bul ii has been founl.1, by the 
e'i:perimrnhl of sir Geor~e Shuckburgh and general Roy, 
tfi:tf for P\ CrJ de£;l'CC or the fhermomefer1 different from 
5.j 0

1 the nltitu<le fl will 'ilry by il!-i 43.Jlh part; hence, if 
we woull.1 chnn~e fhr fodor It frorn JO;j!:)~ to 10000, be .. 
C:luc-e !he dini..:rt·na 502 hi lbe 1 f:tli part of the whole factor 
JO;j!)2, anl.1hc.:rJu.!3e18 j,; the~ llh pad of ·!35; therefore 
th~ C'liangc or lcmptruf1m·,a111rnering lo lhc change of the 
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factor ll, is 24.0 ; which reduces tile !j;) 0 to !H •. So fLa f, 

"' a = 10000 X log. of-fathoms, is the easiest expression 
m 

for 1he altilude, and answers to the temperature of 31 '\ 
or very nearly the freezing point : and for eHry degree 
above that, the result must be increased by so many 
times its 4351h part, and diminished when below ii. 

From this theorem it follows, that, al the height of 3{ 
miles, the density of the atmosphere is nearly twice rarer 
1han it is al the surface of lhe earth; at the height of r 
miles, 4 times rarer; and so on, according to the followfog 
table: 

Height in miles. 
2~ 
1 

14 
21 
28 
35 
42 
49 
56 
G3 
70 

Number of times rarer. 
2 
4 

16 
6-f 

256 
1024 
4096 

16384 
65536 

26214.t 
1048576 

And, by pursuing the calculations in this la\Jle, it might 
be easily shown, tbat a cubic inch of the air we brealhe 
would be so much rarefied at the height of 500 miles, !hat 
it would fill a sphere equal in diameler to the orbit of Sat
urn. 

ATOl\I, in philosophy, a particle of matter, so minute 
as 1o admit of no division. 

A TONJA, or AToNY,in medicine, a wonl that signifies 
want of firmuess, or strength, in the muscular fibre. 1rhis 
condition lakes place in most forms of chronic diseases, 
and in the conrnlescent period of acule diseases. 

A TONICS, in grnmmar, words not accented. 
ATRA BILIS, the black bile, one of !he humours of !he 

ancient physicians; which the moderns call melanclaoly . 
See 1HE01C1NE. 

ATRACTYLIS, in botany, a _genus or the syngenesiJ 
polygamia class of plants. 'rhe corolla is radiufed; an<l 
each of 1he little corollre of !he radius has 2 lecth. 
There are 8 species. 

I. Al 1·aclyli3 cancelluta, or small cnicus, is au annual 
plant, rising about eight or nine inches high, wilh a slen
der stem; at the lop of the branches are sent out f\\•o or 
llll'ee slender slalks, each terminated by a head of flowers, 
like those of the thistle, and or a purplish colour. 

2. Atractylis gummifera, or prickly gum be::iring cnicus, 
known among physicians by the name of carlinc thi~tle,is 
a perennial plant. It has many florels enclosed in a 
prickly empalcmenl. Those on the border are while; 
but such an compose the lH~k, are of a ycl!C1wish colom. 
H Bowers in July, but neHr perfects seeds in Brilain. Its 
rools were formerly used as il warm cliaphorelic and alex
ipharmic; but the present praclice bas entirely rejected 
I hem. 

3. Atr:icfylis huruilis, or purple prickly cnicus, rises 
about a foot high, Y.ith purple flowe". All lhe.e plant• 
arc natives of the warm parts of Burope; as Spain. SiciJ,·, 
ai;d !he Archipelago bland;, · 
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A'FRAGENE, in botany: a genus of the polyandria 
•rder, and polygamia class of plants. The calyx bas 
four leaves; the petals are twelve; and the seeds are 
caudated. There are five species, all natives of the East. 

ATRAPHAXES, in botany, a genus of the digynia 
order and hexandria class of plants; aad in the natural 
method ranking under the 12th order, holoracre. The ca
lyx has two leaves ; the petals are two, and sinuated; 
and there is but one seed. There are two species, both 
natives of warm countries. 

ATRESIA, the stale of persons who want some natu
ral apet·ture. 

ATRETI, persons in whom 1he anus, vagina, urethra, 
&c. are imperforate, whether naturally or occasioned by 
disease. 

A TRIPLEX, ORACH, or ARRACB: a genus of the moa
oecia Ol'der, and polygamia class; and, in the natural 
method, ranking under the twelfth order, holoracre. The 
calyx of the hermaphrodite flower is five parted; there is 
no corolla; the stamina are five, and the stylus is bifid; 
the seed is one, and depressed. There are 14 species, of 
which the following are the most remarkable. 

l. Atriplex halimus, the broad leaved orach, was for
merly cultivated in gardens as a shrub, by some formed into 
hedges, and constantly sheared to keep them thick; but 
this is a purpose to which it is by no means adapted, as 
the shoots grow so numerous, that it is impossible to keep 
the hedge in any tolerable order; and, what is worse, in 
1evere winters, the plants are often destroyed. 

2. Atriplex hortensis, the gal'<len orach, was formerly 
-'cultivated in garden3, and used as a substitute for spinach; 
1o which it is still preferred by some, though in genel'al it 
is di,liked by the English. There are three or four va-
1·ieties of this plant, whose only difference is their colour; 
one is a deep green, another a dark purple, and a third has 
green leaves aud purple borders, They are all annual, 
and must be propagated by seeds. 

3. Atdplex petnlacoides, the shrubby sea orach, grows 
wild by the sea side, in many places of Brilain. It may 
have a place in gardens among other low shrubs, where it 
will make a pretty di•ersity. This species requires liitle 
culture. It thrives in a poor gravelly soil, and may be 
propa~ated from cutting,. 

ATROPA, DEADLY NIGRT SHADE; a genus of fhe 
monogynia order, and pentandria class of plants; and in 
the natural method, ranking under the 2.5fh order, luri<lre. 
The corolla is campanulated; the stamina are distant; 
the berry is globular, and consists of hvo ceHs. There 
are eight species; of which the fol1ow.i.ng ;:;.r e the most re
markable. 

I. Atropa belladonna, grows wild in many parts of Brit
ain. It has a perennial root, which sends out strong her. 
baceous stalks of a purplish colour. These rise to the 
height of four or 5,,e feet, garnished with entire oblong 
]eaves, which toward autumn change to a purple. rrhe 
flowers are large, and come out 6ingly between the leaves, 
upon long foot st:ilks; bell shaped, and of a dusky colour 
on !he outside, but purplish wi1hin. After the flower is 
past, the germen turns to a rounll berry, a little flatted at 
the fop, 3bout the size of a cherry. It is first green; but 
when ripe, turns to a shining black, sits close upon the 
tmpalement, and contaias a pu='ple juice of a nauseous 
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sweet taste, and full of small kidney shaped seeds. Thit 
species, beiag remarkable for its poisonous qualities, i1 
very seldom admitted into gardens. Mr. R1~y gires an 
account of the symptoms that follow the taking of it in. 
wardly, by what happened to a mendicant friar, upon bu 
drinkiag a glass of mallow wine, in which the herb waaio. 
fused. In a short time, he became delirious, and aooo a(. 
ter was seized with a grinning laughter; then with several 

:r;:fu~~rtu;i~~~~11~s at~::et ~=~; =~~ :,~~e~~t~sah~;e~~~:~~ 
hut after all, he was cured by a draught of vrnegar. Bu. 
chanan also gives an account of the destruction of the 
Danes under Sueno, when tliey invaded Scotland, bf 
mixing a quantity of the belladonna berries wilh the drink 
which the Scots were, according to a treaty of truce, to 
supply them with. This so intoxicated the Danes, that 
the Scots fell upon them in their sleep, and killed the 
greatest part of them, so that there were scarcely men 
enough left to carry off their king. There have also beea 
many instances in .Britain, of children being killed by eat· 
ing the berries of the belladonna. When an accidenl of 
this kind is disco\•ered in time, a glass of warm •doegar 
will prevent the had effects, 

2. Atropa frutescens, iii a native of Spain, and rise1 
wilh a shrubby stem to the height of six or eight feel. 
'I1he flowers come out between the leaves, on short foot 
stalks, shaped like those of the former, but much leas; of 
a dirty yellowish colour, with a few brown stripes; but 
these are never succeeded by berries in Britain. 

3. Atropa herbacea, is a native of Campeachy, and ha1 
au herbaceous &talk, rising about two feet. The 6owen 
come out from between 1he leaves, on short foot stalks; 
they are white, and shaped like those of the common sorl1 

but smaller. It flowers in July and August, but seldom 
ripens ils fruit in Britain. 

4. Atropa mandragora, the mandrake, has been distin· 
guished info the male and female. 'l'he male mandrake 
has a very large, long, and lhick root: it is largest at the 
top or head, and thence gradually grows smaller. Some· 
times it is single and undivided to the bottom; but more 
frequently, it is divirled into two or more parts. When 
only parted into two, it i; pretended that it resembles the 
body and thighs of a man. From this root arise a number 
of \'ery long leaves, broadest in the middle, and oblU5'lf 
pointed at the end; they are a foot or more in length, 
and about five inches in breadth; ofa dusky and disagree· 
able green colour, aad of a very fetid smell. The female 
mandrake perfectly resembles the other in its growlh; 
but the ]eaves are longer aad narrower, and of a durker 
colour, as are also the seeds and roots. It grows nalural· 
ly in Spain, Portugal, Italy, and the Lernnt. The;• 
three la•t species are propagated by seeds, and placed in 
stoves. Tb is plant has been absurdly recommended as a 
cure fo1: barrenness. Its fresh root is a violent purge, the 
dose bemg from ten to twenty grains in subs1ance, and 
from ha![ a dram fo a dram in infusion. It is also narcol· 
ic. It bas been found of service in hysteric complaint&, 
but must be used with great caution. 

ATROPHY, in medicioe, a disease, wherein the bodf 
or some of its parts do not receiye the nece~sary nulri· 
ment, but w~ste and clecay incessantly. This is a disot' 
der proceeding from the whole habil of the body, and not 
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1\-om any distemper of the intestines: it is attended with 
no remarkable fever, and is natural in old age, which is 
called alrophia senili&:. See MEDICINE. 

ATTACffMENT, in law, lhe taking or apprehending 
of a person, by rirtue of a writ, or precept. 

It is distinguishetl from an arrest in this respect; that 
whereas an arrest lies only on 1he body of a man, an at· 
tachment is often on the goods ooly, and sometimes on the 
body and goods; there is this further difference, that an 
arrest proceeds out of an inferior court by precept only, 
and an attachment out of a higher court, eilher by pre
cept orwril. 

An attachment by writ differs from clistresst insomuch 
that attachment does not extend to lands, as a distress 
does; and a distre1l!I does not touch the body, as an at~ 
tachmenl does. 

In the common acceptation, an attachment is the appre· 
beneion of a man'6 body, to bring him to answer the action 
of !lie plainliff. 

A•rTACRMENT out of the chanct:ry, is obtained upon 

:rn affiUavit made, that the defendant was served with a 
subprena, and made no appearance ; or it issues upon not 
performing 11ome order or decree. U poo the return of this 
attachment by the sheriff, quod non est inventus in balJiva 
sua, another attachment, with a proclamation, issues; and 
if he appears not thereupon, a commission of rebellion. 

ATTACHMENT of lite forest, is one of the three courts 
held in the forest. The lowest court is called the court 
of atfachment, or wood mote court; the mean, swan mote; 
and the highest, the juslice in eyre's seat. 

This attachment jg by three means; by goods and 
cballels, by body, pledges, and ruainprize, or lbe body 
only. This court i• held every forty days throughout the 
year, whence it is called forty days court. 

ATTACHMENT of privilege, i8 by virtue of a man's 
privilege to call another to that court wbereto he llimself 
belongs, and in respect whereof he is privileged to answer 
some action. 

Foteign. ATTACRMEKT, is au attachment of money or 
goods, found within a liberty or city, to satisfy some cred
itor \Vithin such liberty or city. 

By the custom of London, and several other places, a 
m~n can alfach money or goods in the hands of a stranger, 
to sali•fy J1imself. 

ATTACK, in the military art, is an effort made lo 
force a posl, break a body of troops, &c. 

ATTACK ofa siegf', is a furious assault made by the be
siegers with trenches, covers, mines, &c. in order to make 
themselves masters of a fortress, by storming one of its 
sides. Jf I here are two or three atlacks made at the same 
tirne, tbel'e shoul<l be a communication betwixt them. 

ATTACKs,false, are nevel' carried on with that vigour 
and briskuess that the other is; !he design of them being 
1o fa1·our the true attack, by amusing the enemy, obliging 
1he garrison to a greater duty in dh•iding their forces, that 
1he true atfack may be more successful. 

ATTACK in jlcmk, is to allack bolh sides of the bas
tion. 

ATTATNDEil, in law, i• when a man bas commilled 
fP)ony or lrenson, and aentence is passed upon Lim fol' lhe 
i::l.Tlle. rrhe children of a person attainted of treason, arc, 
1bereby, rendr.:red incapable of beiug heirs to him, or to 
any olher ence~~';;; aud if he was noble before, _his pos· 
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terity are degraded, and made base: nor cau this cot" 
ruption of blood be salved, but by an act of parliament, 
unless the senlence is reversed by a writ of error. 

ATTAINDER, bill of, a bill brought into parliament .for 
attainting, condemning, and executing, il person for high 
treason. A most unconstitutional proceeding. . 

ATTAINT, in law, allincta, a writ "hicb lies agamst 
a jury that ha,·e given a false verdict in any court of rec
ord, in a real or personal action, where the debt or dam
ages amount to abol'e 40 shillings. 

If the verdict is found false, the judgment by rommoa 
law was, that the jurors' meadows should be plougbed up, 
their houses broken clown, 1heir woods grubbed up, all 
their lands and tenements forfeited, &c. but by statute 
the ieverity of the common law is mitigated, where a pet
ty jury is attainted, and tbern is a pecuniary penalty ap
pointed. 

But if !be verd ict be affirmed, such plaintiff sball he im
prisoned and fined. 

ATTELABUS, a genus of coleopterous in.eels, or 
beetle kind, distinguished by having lhe head inclined, 
and pointed behind ; aotenn~ moniliforrn, and thickest 
near lbe end. The Jarva of the al lalabi al lack the leaves, 
fioweri:, the fruits, and even the slalks and roots of differ· 
ent planls: but most of the species, of wLich there are 
34, penetrate inlo the plant, and subsisf entirely on lhe 
spongy parts within. Preparatory to the pupa slate~ 
some species spin a silky web, and others form a Jitlle ball 
of a very solid kind, in which they remain during a second 
stale. The perfect insects inhabit the same planls as the 
larva, but are deemed less injurious to I hem. For the 
~~:~acter, see Plate. The most remarkable species 

t. AttelnLus apiarius, is bluish, with red elytra, and 
tliree black belts. It is a nalive of Germany. 

2. Attelabus avellana, is black; with the breast, feetf 
and elytra, red. 

3. Altelabus betula has springy legs, and the whole 
body is of a dark red. It frequents the leaves of lhe 
birch. 

4. Attelabns buprestoides, is of a dark colour, wilh a 
globular breasl, and nervous elytra. It is a native of Eu
rope. 

an~· th~ 1!~;~~~~sc7,,~~ob:!~~s, ~st ~:e:u~~~~\~~ ~~~n~~o~~'. 
let us, a species of mushroom. 

6. Attelabus coryli, is black, with red elylra, or crus
taceous wings. 

7. Altelabus curcnlionoides, is black, with red elylra 
and breast. These two last species and the A•·cllana fre· 
quent !he leaves of the hazel and filbert nut lrees. 

8. Altelabus formicarius, is black, wilh a red elyfra 
nnd a double white belt toward the base. It is a native of 
Europe. 

9. Atlelabus melanurus, is black, with leslaceous ely
tra, black at the apex. It is a aalive of Sweden. 

10. Attelabus mollis, is hairy and yellowish, wilh pale 
elytra, and three belts. lt is a native of Europe. 

11. Altelabus Peunsylv_anicus, is black, with red elylra, 
a black belt round lhe middle, nnd auolher toward the 
apex of the elytra. It is a nalive of Philadelphia. 

12. Allelabus sipylus, is green, with a liairy brea•t, 
and a double yellow belt upon the elytra. 
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J;J. 1\llelalm;, 8urioamcnsis, bas a double indentation, 
01• two teeth, in the top of the elytra. It is a nath.e of 
Surinam. 

A'l'TENTION, in regard of hearing, is the stretching 
tLe membrana tympani, to make it more susceptible of 
!<Ounds, or at.ljusting the lension of that membrane to the 
proper key or tone of the sound. 

According to lorcl Bacon, "sounds are meliorated by 
lhe intension of lhe sense, where the common sense is col
lected most lo the particular sense of hearing, and the 
~ight suspended. Therefore sounds are sweeler and 
more powerful in the night 1han in the day, aad I suppose 
they are sweeter to blind meu t11an to others; and it is 
manifest, I hat between sleeping and waking, wben all 1he 
senses are blind and suspended, music is far sweeter than 
when one is fully waken." 

ATTENU ANTS, in pharmacy, medicines which re
solve lhe viscosity of lhe humours in the human body ; 
promoling their circulation, as well as the discharge of all 
noxious and excremenfilious matter. 

\Vhen these medicines act upon tl.uiUs lodged in the ca
pillary vessels, Ibey get the appellation of aperitives, or 
aperients; as they do that of expeclorants, when they 
promofe a discharge of the viscid humours in the lungi;. 

AT'I'JC, in architecture, a i>orf of huilding wherein the 
roof or co\.·ering is not to Ue seen; thus named, because 
the buildings al Al hens were generally of this form. 

A1·T1c ORDER, a small ordel' raised upon a large one, 
by way of c1·owninrr, or to finish the building: or it is, ac
cording to some, a kind of rich pedestal, sometimes used 
for lhe cont'eniency of having a wardrobe, or t_!ie like; and 
instead or colurnni;;, has only pilaslel'SOf a particular form, 
anJ sometimes no pilasters al alt. 

'rhe name al lie is also given to a whole story into which 
this order enters; tbis little order being always found Ol'er 
anolher greater one. 

ATTIC bnse, a peculiar kind of base used by the an
cient architecfs in the Jonit; order; and by Palladio, and 
some olhers, in the Doric. This is the most beauliful of 
all bases. See ARCHITECTURE. 

A TT IRE, in hunl ing, signifies lhe head and horns of a 
deer. 

ATTJTUDE, in painting, &c. the posture or dispo
sition of a fi~ure, expressii•e of a desi~ne<l action or end. 

ATTOLENS, in anatomy, an appellation given to se\'
rral muscles, olherwise called levators and elevators. 
See ANATOMY. 

ATTORNATO FACTENDO, &c. a writ commanding a 
sheriff or ste\tard to admit an attorney to appear for a per
son who owes suit to the county court, court baron, &c. 

AT'rORNEY, at law, one who is relainetl to prosecute, 
or defend, a law suit. 

Atlornies, being properly those wJ10 sue out writs or 
process, or commence, carry on, ar.d defend actions, in 
any of the courts of commoa law, are distinguished from 
solicitors, as the latter do the same business in the courts 
of eqt!il.Y; and none are admitted, either as an aUorney 
or sol1c1tor, unless they have served a clerkship of five 
y~ar:-, been enro~led, and taken the oalh in that case pro
v1~ed; and the. judge.s of their respecli,·e courts are re
fjUJred to exam me their several capacities. 

By 3-t Geo. ~II. c. 14. a stamp duty of 1001. is charg
e<! upon all article• of clerkship to an attorney or solicildr. 
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Also, every attorney, solicitor, nof<lry, proctor,_ or agent, 
within the bills ofmorlality, shall annuaUy take out acer. 
fificale, charged wilb a slamp duly of 51. an<l of 31. in any 
part of tbe king<lom. 

Altornies may he punished for ill practices; and if an 
attorney, or his clerks, of which he mus! haH but hroat 
one time arlirled, clo any thing against !he ex1nes11 rufet 
of I he court, he or they may be committed. 

Neither a plainliff nor defendant may change his atlor. 
ney without rule of court, whilsl the suit is depending: 
aud attornies are not generaily obliged to deli,·er up 1he 
writings iu lheir bands, till their fees are satisfied: like. 
wise, an aclion does not lie agaiust an attorney, for what 
he a<l,,i~es in the way of his profession: yet if an atlorney 
plead any plea, or appear, without warrant from hi~ client, 
action of the case lies against him. 

Attornies have the pri\ ilege to sue nncl he sued in the 
courts of Westminster, where they praclise; and they 
shall not be chosen into offices against their will, except 
the militia. 

ATTORNEY, of lhe duchy of Lancaster, is the second 
officer in that court. 

ATTORNEY GENERAL, is a great officer under lhP. kint't 
neafed by letters palent, whose office il is to exhibit m. 
formalions, and prosecute for the crown in criminal causes; 
and to file bills in the exchequer, fot• any thing concernq; 
the king in inheritance or profits. To him come warreold 
for making of grants, pardons, &c. bis salary from the 
crown is JOOOl. per annum. 

ATTOURNMENT, or A TTORN MENT, in law, a trana. 
fer from one lord to armlher, of Ille l.Jomage and senicea 
tenant makes; or that acknowleclgment of duty to a oew 
lord. 

ATTRAC'l'TON, a general lerm lo denote !he princi
ple by which all bodies mulually tend loward each other, 
wHhout regarding lhe cause that prod11ces lhe effect. 

If bas been found by experience, Iha! all matter, of 
whafe\'er kind, is subject lo certain general laws, and the 
principal of these are attraction and repulsion. Fin dif· 
ferenl kinds of attractiotJ have been enumerated by mod· 
em philosophers. 1. 1.1he attraction of cohesion; 2. or 
combination, or, as it is called by chymists, elective al• 
traction; 3. Gra,·ity; 4. The magaetic altraction; and, 
.5. The attraction of electricity. Whether the 111me 
principle acf's in all these cases, or whether each of these 
effecls depends upon a distinct cause, human sagacit1 hll 
not been able lo dia-co,•er. 

I. The attraction of cohesion may be observed in al
most all the common operations of nature, and is exem
plified by a variety of easy experiments. Two leaden 
balh!, having each a smoolh surface, if strongly compreft* 
ed .togelber, will cohere almosl as strongly as if united by 
fusion; and even two plates of glass, if the surfaces are 
even and dry, will require some force to separate th~· 
By lhe same law of nalure the particles of evea ftaid 
bodies, in \fbich the atlraction is necessarily weaker tbaa 
in solid substances, indicate a disposition to unite. 

The drops of dew that appear in the morning on the 
leaves of plaa1s a:...sume a globular form, from the mutual 
attraclion between the parlicles of water. Small por· 
tious of quicksil'f'er, when broue:;hl near to each other, 
•1oill run toge!her, and a::isume the same globular appear· 
ance. Also, by lhe same law, a vessel may be filled with 
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waler, mercury, or any other fluid, above the brim, and 
the fluid will Ue ob~en ed to rise in a com·ex form. 

'fo fliis pduciple we may \ery properly refer wha' is term~ 
ed capillary al traction. rrhus, if a fluid is contained in a 
,.e~sel uot full to the brim, it will alway~ be atlracted to 
the ed;es of the vessel, and will assume a conca,·e form. 
'l'hus, al~o, if two plates of glass, at a small di3fance from 
each other, are immersed perpendicularly in water, the 
fluid will ritle above its level between the two plates, and 
the ~leight 1o which it rises will bear a certain proportion 
to the distance of the plalcs. A capillary tube is a tube 
with an exceeding sma ll bore, and by f11e same Jaw which 
raises the water between the plales of glass, a fluid will 
rise to a considerable height in one of rbese tubes. Both 
fhese experimenls will at1swe1· equally well in tbP. vacuum 
of an air pump, which proves lhat tbe effect is not owing 
to lbe pressure of the air. ln the same manner <dso, and 
by !he same law, flui<ls will ascend in tLe ca' ity of a 
sponge, in the interstices of lineu clolh, or any porous 
body. 
, 2. 'l1 be attraction of combinalion, or chymical or elec-
1i\'e atlraction, is in many respects analogous to the at
traction of cohesion. Like the latter, it seems lo depend 
on the minute particles of bodies being brougbt nearly in
to contact with each other; and indeed so nearly alike 
are the effects of these two species of attraclion, that if 
they are clHfcrent in p1·inciple it is difficult to ~ay which i.3 
the most essential lo the cohesion and solidily of bodies: 
Chymical altraclion may probably be no olher than the 
attraclion of cohesion acting in a free and unresisliug me
dium, since its only dislinguisbing characterislic is the Uis
posiliou which bodies in solution indicate to unite with 
certain substances in preference to of hers. rro make this 
cleur by an experiment: 1f silver is added to a quanlily 
of aquafortis, the cobesion of lhe parlicles of siher will 
be deslroyed, and they will unite forcibly wilh those of 
the aquaforlis. The fluid will however remain perfectly 
clear; the particles being so extremely minute, !hat the 
rays of light will i;uffer no interruptioa in passing through 
them. If however to this solution of siher a quanlity of 
mercury or quicksilver is adcled, lhe aquafortis will be 
attracted by the mercury, and the silver will be precipi
tated, or thrown lo the bottom of tbe vessel in which 1!1e 
fluid is contained; if again copper is added, it will assume 
the place of the quicksilver; and if lo this solution of cop
per a bright piece of iron is introduced, the acid will im
media1ely quit the copper, and seize upon the iron, a 
quantity of which being dissolved in lhe fluid, and lhe 
copper will be deposited in ifs place on the surface of tbe 
bar of iron. The iron may afterward be displaced by the 
addition of an alkali. This species of allraclion is called 
combinalion; because the particles of two bodies by those 
means become so intimalely united or combined, that 
they cannot be •eparated but by the addition of a third 
body, which ha~ a greater all raction for one of the com po .. 
neat bodies than they have for one anolher, and ii is call
ed elective attraction and affinily, from the superior ten· 
dency in substances to unile with certaio bodies in prefer
ence lo othere. In all casesofeleclive attraction it is nec
essary, that at least one of the bodies should be in a fluid 

'!da le. 
3. The alfraction of ~ral'ilation materially dilfers from 

the two preceding species of attraction, since it requires 

AVA 

neither the particles of tbe bodies, nor the bodies them
selves, to be brought into immediate contact, but acts at 
considerable distances, and in this re~pect it is analogous 
to the attraclion of magnelism and electricily. 

The most obdous effect of gra\·italion is the general 
tendency of bodies to the surface, or perhaps to lhe cen-
1re, of the earth. It appeari;i to be one of the great laws 
of gruitation, that the altraclion of bodies is in proporlion 
to the quantity of matter Ibey contaio. ".fhe earth, there
fore, being such an immense aggregate of matter, is sup
posed to destroy the effect of lhis attraction between 
smaller bodies, by forcibly compelling them to itself. 
The attraction of mountains, however, upon the balls of 
pendulums, has been fouud, by repeated observations, to 
be very considerable. 

The efficient cause of this species of at tract ion is as 
much a secret as all lhe other great principles of nature. 
But first, it appears, that the grnitaling force being pro
porlioned always to the quantity of matter, all bodies 
gradtale from equal distances with equal velocity, ex
cept prevented or impeded by some resisling medium. 
Thus, though a guinea and a feather will not fall to the 
ground wil h equal velocity in the opeo air, because of t be 
resistance of that fluid, yet if the air by any means is rc
mo'i'ed, as iu the \'acuum of an air pump, I hey appear to 
fall at the \'ery same inslanl of lime: for though the guinea 
contains considerably more of solid mallel' than the feath
er, and consequently requires a more considerable force 
lo put ii in mo lion, yet it appears that the attraclh•e power 
being proportioned to the qnanlily of maller, its velocity 
is equal to ij1at of a body which requires less force to put 
it in ruction. 

Secondly, The attractive force ofboclies is reciprocally 
as the sc1uare of Ifie disla11ces. Thus, iC a body is of the 
weight of one hundred pounds at the distance of t~n diam· 
eters of the eartb, at half that distance it would Jrn,·e four 
times that weigh I, or the force of f!Tal-~ty would be exert· 
ed upon it in a quadruple ratio, and so in proportion as it 
approaches the body of lbe earfh. 

4. The attraction of magnetism only di'-fers from that 
of gravity in its operations being limited lo parlicular sub
stances. The magnet is an ore of iron, :rnd its properly of 
allracling certain porlions of that mclal at moderate dis~ 
tances is well known. Like the aftract'ion of gravitation. 
that of ma!?;netism bears a proportioa to the cli:,lance, and 
probahly to the quaatily of magnelic malter in the at
tracl ing bodies. But the propertie":S of lhe magnet are so 
curious and important in nature, that they v;elJ deserve a 
rlistioct consideration. 

5. The attraction of electricily is also analogous to 1hat 
of gravity in lhe property of acling upon bodies at a cer
tain distance; but it differs from it in ils operation beinr; 
confined to a particular state of those bodies) that i~, 
when exciled by friclion. 

AT 1rRA.c1·10N of mountains. See 1'10U!'i'.TA1Ns. 
AV ADOUTAS, a sect of Indian bramins, distinguish

ed for their austerity and absliuence. 
AVAIL of marriage, in Scotch la\V 1 <lenoles a Cllbtom1 

by whirh the superior was entitled to a certain sum from 
his \•assal, upon hia attaining the age of puberty. 

AVALANCHES, a name gl••en in Switzerland aud 
Savoy, lo those prodigious masses of snow, which arc 
precipitated with a noise like thunder from the mountains, 



AUD AVE 

deotroying e•-ery thing in tbeir course. Tbey have some- be granted by the lord chancellor, upon view of lhe 01. 

tittle:i u\crwht:lmed whole ''j!Jages. 'l,be best presena- ception suggested to the judges of either bench. 
the against their effecls being the foresls with which tbe AUDITOR of the receipts, is an officer of the U· 

Alps abound, there is scarcely a Tillage situated at the chequer who files the tellers' bills, ma~es an entry of them, 
fool of 3 moualain, that is not sheltered by trees, which and gi1•es the lorcl treasurer a certificate of the mone1 
tLe people preserve wi1h uncommon reverence. Thus received the week before. He also makes dcbenturea to 
wbal couslitutes one of Ille principal beauties of the coun.. every teller, before they l'eceive any money, and take1 

tr)l {,ffx·~~l~ci~r*"~~~~~~~:.~~.~·~~~~ 18for crimes and ~11~~~~~~~~:~~~er~~.1;.e:f."11:~etr~~scu~y~0::d 0!.::c:t.:~ 
on deaths, paid to the governor of the place. In cities teller's money locked up in tJ1e new treasury. 
and towns "here several nations lii;•e together under a AuotTORY nerves, ia anatomy, a pair ofnenes arisiAg 
Tu .. kish go•·ernor, he takes this f'.rofitable method of pm~- from the medulla oblongata, wilb two trunks, the one or 
jshi11g all crimes among the Cbnst1ans or Jews, unless 1t which is called the portio dura, hard porlion, the other 
he the mmder of a Turk. portio mollis, or soft portion. See As ATOMY. 

AV AST, in the sea language, a lerm requiring to stop, AVELI.ANE, in heraldry, a cross, the quarters of 
lo bold, ol' to stay. which somewhat resemble a filbert nut. 

AV AN'l'URJNE, in natural hislory, a yellowi•b stone A VENA, OATs, a genus of the digynia order, belong. 
full of sparkles, resembling gold, very common in France. ing to the triandria class of planfs, antl in the natural 
An artificial imitation of it is made by mixing sparkles of · method ranking under the 4th order, gramina. 'rhe caiy1 
copper with glass w11ilst it is in fusion, which is used by has a double valve, and the awn on the back is contorled. 
enamellers, and to sprinkle, as sand, upon writing. There are 25 species, of which the first six following are 

AU BANE, in tbe old customs of Frnnce, a right vested nalive• of England. 
in lbe sovereign of being heir to a foreigner that died J. Avena tiatior, tall oat grass. 
wilhin his dominions. By this right the French sovereign 2. Avena fatua, the bearded oat grass. 
claimed the inheritance of all foreigners that died within 3. Avena ftavescens, the yeJlow oat grass. 
J1is dominions, notwithstanding any testament the deceas- 4. Avena nuda, the naked oat. 
ed could make. 5. Avena pratensis, the meadow oat grass. 

AUBIN, in horsemanship, a broken kind of gait be- . 6. Avena pubescens, the rough oat grass. 
tween an amble and a gallop, accounted a defect. T. Avena satirn, the common oats cultivated in onr 

· AUBLETIA, in botany, a genus of the class and order fields. It is remarkable that the original nalil'e place of 
polyandria monogynia, The essential character is, ca~. this plant is almost totally unknown. Anson f!BJ8 that he 
five learnd; cor. five petalled; caps. many t:tlled, echt· observed it growing wild or spon1aneously in the island 
11ate, with many seeds in each cell. There are three of Juan Fernandez; but a \'ague observation from a single 
species, all 1rees, aud natives of South America~ author is not to be depended on. Oats are an article of 

AUCTION; sales by auction are subject lo many legal the maleria medica. Gruels made from them hal'e a kind 
regulations : the auclioneer is obliged to take out a of soft mucilaginous quality, by which I.hey oblund acrimo
license; and is subject lo various penalties if be is negli- nious humours, and p1·0,·e useful iu inflammatory diseases, 
gent of cerfoin acts of parliament, made principally since coughs, hoarseness, and exnlceralioni of the fauces. 
the 19th of the present reign. A VEN AGE, in law, a certain quantily ofoalspaid by 

AU CUBA, in botany, a genu5 of the monoecia tetan· a tenant to a land.lord ins1ead of rent, or some other dulie!. 
dria class and order. The essenlial 1.:haracler is: male AVERAGE, in commerce, is divided into three kind1. 
cal. 4 toot bed; cor. 4 petalled; berry I seeded; fem. I. The simple or particular average, which consists in the 
nect. none; nut one celled. ex1l'aordfoary expenses incurred for the ship alone, or 

TJ1e1·e is but one species of tbi~ beautiful tree, the spe- for the merchandi!es alone. Such is the loss of anrbon, 
cific na·me of which is Japonjca, to note its native place. masts, and rigging, occasioned by the common accideafl 
Nofwilhstandingthic;, it is found to be very hardy; and he.. at sea, the damages which happen to merchandise by 
ing easily propagated by cuttings, it is now become ''ery storm, prize, shipwreck, wet, or rotting; all which ma1t 
common in our gardens, though it does not seem with us be borne and paid by the thing which suffered the da• 
as yet to attain a growth beyond that of a &:hrub. The age. 2. The large and common average, being those el· 

leaves are beau1ifully spolled with wl:iitc or yellow, and penses incurred, and damages suslained, for the commo• 
amon~ olher shrubs it makes a fine appearance. good and security both of the mei·chandises and vessels. 

AU DIEN DO ET TERM1~4Noo, a commission direct- consequently to be borne by the ship and cargo, and to 
c1l to certain persons when any riotous assembly, insur~ be regulated upon the whole. Of thi!J number are the 
reclion, &c. is comrnitled in any place, for appeasing it, go?<ls or money given for the ransom of the ship and cargo, 
and puni .. hing fhe of!E:mlers. • thmgs thrown overboard for the safely of the ship, the 

A l~DIENTES, an order of catechumens in the primi- expense5 of unlading for entering into a rh·er or harbour, 
1i\'e Ci1ri:-Jlian church, consisting of such as were but new- and the provisions and hire of the sailors when the ship 
ly instructed in _the mys1erjes of the Christian religion, is pnt under an embargo. 3. The small avera(!es wbirb 

an!~b{~~adQ~'.~~~~~~l~m~rit that ljes where any are. lhe expenses for towing an.d piloting the ihiP out. oi 

person bas any tbmg to J'lead, but has not a dav in court :u1s~f~eh~~l~~~~d t~r~:::'hi~: :~~e;!'0 ~i:fra1! 1 ~r0(\1~! ::; 
~~~ ~~~~i~;n:~; ::d;h~~ee!~~~~:~t; i~~~~ei~ ~~· ~~=:t~ a~e~ AVERAGE, in agriculture, a term used by farmeu, in 

lem, or other "!fficient cause lo be discharged therefrom, :i:~~ ~:~t~,~~s~:ri~~d~:~~ ~:~d:t~~~!etb~r h~;~:~~~:~;'. 
iot tranfi a day 111 court lo plead the same., lhi11 writ may ried i1. h_ iOme countielil it ilil called gratteo. 
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AVERIA, in a general sense, signifies any cattle, but 
it i1 u•ed in law for oxen or horses of tbe plough. 

Av£RIA, in commerce, a branch of Spaniah revenue 
that denote.a a tax paid oo account of convoys to guard 
the ships sailing to and from America, which was firr;t im
po1ed when sir Francis Drake made his expedilion to the 
::loulh Sea. 
AVER~IENT, an offer of the defendant to make good 

an exemption pleaded in abatement, or bar of the plain
tiff's aclioo. 

AvERMENT, general, is the conclusion of every plea 
to the writ, or iu b.1r of replications, or other pleadings, 
containing matter affirmative. 

An::Rl\IENT, varticular, is when the life of a tenant for 
Jife, or tenant in tail, is averred. 

AVERRHOA, in botany, a genus of the decaadria or
der, belonging to !he pentagynia class of plants, and in the 
natural method ranking under t11e 14th order, gruinales. 
The calyx has five leaves; the petals are five, opening at 
top; and the apple or fruit is pentagonous, and divided 
into five cells. There are two species : 

'I1he averrhoa carambola, called in Bengal the camrue 
or camrunga, is a tree which grows to the height of 14 
feet, and is remarkable for possessing a power somewhat 
similar lo those species of mimosa which are termell sen· 
1itive plants; ils leaves, on being touched, moving very 
perceptibly. Jn the mimosa the moving faculty extends 
to the branches; but from the hardness of the wood this 
cannot be expected in the carambola. The leaves are 
alternately pinnated with an odd one; and their most 
common po.;ilion in the day time is horizontal. On 
being touched, they move themseh·es downward, fre
quenlly in so great a degree that the two opposite almost 
touch one another by their under sides, and the young 
ones sometimes either come into contact, or even pass 
each other. The whole of the leaves of one pinna move 
by striking the branch wilh the nail of the finger or other 
hard substance, or each leaf can be ruo"red singly by 
making an impression that shall not extend beyond that 
leaf. Notwith standing this apparent sensibility of the 
leaf, bmvevcr, large incisions may be made in it wilh a 
pair of sharp scissars, wit bout occasioning the smallest 
motion; nay, it may ernn be cut almm.t entirely off, am.l 
the remaining; pn.rt still continue unmoved, when by touch
ing Hie wounrled leaf with the finger 01· point of the scis
nn1, motion will take place a.s if no injury bad been offer· 
ed. The reason i!!, that allhou6h the leaf is tbe ostensi
ble part which mo'fes, the petiolus is the seat both of sense 
and action. After sunset the leaves go to sleep, first 
mo\·ing down so as to touch one another by their uRder 
1it.les; they therefore perform more extensive motion at 
night of themselves lhan they can be made to do in the 
day time by external impressions . \Vith a convex lens. 
the rays of the snn may be collected on a leaf, so as to 
burn a hole in it, williout occasioning any molion; but 
upon trying the experiment on the petiolus, lhe motion 
ii. aa quick as if from strong percussion, although the rays 
I.Jc not so much concentrated as to cause pain when appliecl 
in !he same degree on !he back of !lie hand. The lea\ es 
mo\"e Hry fai;t from the electrical shock, e\·cn although 
verr zcntle. 'l,hc fruit of this tree is said to be <lelic iou ll' . 

AVERHCl\'CI, in the anrient henthen theolo~v, • n 
erdcr of deities awong the Romans, who•e peculiar.office 
it was to Blcrl danger and exile. 

AUG 

A VERSIONE vtnirt, in civil law, ••••·• to .deuole 
the selling or letting things in the lu mp, without fi>J r. g Bil) 

particular prices fot· each piece. 
AUGIT, silex augites, in mineralogy. 'fhc c~lom· 

of this mineral is a deep olive or pear g reen; it some If me:. 
occurs in rounded fragments, but more usualJy cryslal
ized. See MINERALOGY. 

AUGMENTA'fION was the name ofa court erecteu 
27 Hen. VIII.so called from the augrnenlation of the rer
enues of the crown, by the suppression ofreligious houses ; 
and the office still remains, wherein there are many curious 
records, though the court has been dissoh·etl long since. 
Aua~IENTATION, in heraldry, are additional charges 

to a court armour, frequently given as particular mar ks of 
honour. 

AUGUR, an officer among the R o:n1as appointed to 
foretell future events. '£here was a college or community 
of them consisting originally of three members, wilh re· 
spect to the three tribes, Luceres, Rhamnenscs, and Ta· 
tienses: aflerward the number was increased to nine, fom· 
of whom were patricians, and fh·e plebeians. 'rhey bore 
an augural staff or wand, as the ensign of their authority, 
and their dignity was so much respected that they were 
never deposed, nor any subslitutecl in their place, though 
they should be convicted of the most enormous crimes. 

AUGURY, in antiquily, the art of foretelling fulure 
events, is distinguished inlo fiv e sort ~ . t. Augury from 
the hea\·ens. 2. From birds. 3. :From chickens. 4. 
From quadrupeds. 5. From portentous events. '\Vhen 
an augury wa:. taken, the augur divided the he~n·ens into 
four parts, and having sacrificed to the gods, he observed 

:~~:;:eeJ.t at}~.nt;~~ f~~~n~~;'tt:~~ t~=P~i~~e~ro~n ~J~~\'e~~ 
thunder from the left, it was taken as a good omen. Jf a 
flock of birds came about a man, it was a favourable pres· 
age, but the flight of \t1ltures lfaS unlucky. If when 
corn was flung before the Si:\cred chickens, they crowded 
about it, and ale it greedily, it was looked upon as a 
favourable omen; but if they refused to eat and drink, il 
was au un lucky sign. 

Augury, in its more general signification, comprisei;; ::i.ll 
the different kinds of di\'iuation, which V arro distinguish es 
into four species, according to the four elernenls, i·i::. 
pyromancy, or augury by fire; aeromancy, or augury hy 
air; hydromancy, or augur1 by waler; and geomancy, 
er augury by the earth, 

AUGUSTALES, in Roman anliquity, an epilhet gil·
en to fh~ fiamens or priests appointed to sacrifice fo Au
gu1tus, after his deifical ion, and also lo t1JC Judi or games 
celebrated in honour of the same prince on the fourth of 
the i<les of October. 

AUGUSTALIA, a fesl irn l insl iln ted by the Romans 
in honour of Augustus Cresn r, on h is re tu rn lo Rome ::i. fler 
having settled peace in Sicily, Greece, Syria, A ~in, ancl 
P arthia;. on whic h occasion th ey like wi::ie l;uilt an alt at· to 
him, in -s cribed Fortuna rcduci. 

A U G USTA LI S PMEFL C'fcs,' ti tle pecul iar to a Ro
man magist rate who go\·erncd E;;) p t, wil h a powe r muc h 
like that of a prorom11 1l in of lier pro\ inrc= . 

A UGUS'fl, ' S, are!i~iouso r<ler in !he chu rc h of R ome 
who follo w the rul<' of S t. Au ;;u::; lin, pre.;;c ribetl th em O)! 
pope Alexander JY . A mong other things, tl 1is rule en
joins fo J1a \·e all tL iog :S in common ; to receive notliin~ 
wilhout the leare of the superior; au<l Ecr<ra l other pie-
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cepls relating to charily, modesty, a9d chastity. There 
arc likewise nuns of this order. 

The Auguslins are clothe<l in black, and at Paris were 
known under the name of the religious of St. Gene\ iern, 
that abbey being the chief of the order. 

A VICIENNA, in botany, a genus of plants of the le
tandria monogynia class of Linnreus; the flower of which 
consists of a single petal, dil'ided into fom· ornto acumi
nated segments; the fruit is a coriaceous capsule of one 
celJ, containing a single seed of an elliptic figure. There 
are three species, native~ of the TI' est Indies. The A. 
tomentose, is a tree about 15 feet high, agreeing in many 
respects with the mangrove. 

A VIS, bird, aves, amoug naturalisls, 1be second c)ass 
of animals, a race of creal ures sufficiently distinguished 
from of hers in htHing the body covered with feathers, two 
feet, and two wings formed for flight. Birds have the 
mandible prolracted and naked; and are destitute of ex
ternal ears, lips, teeth, scrotum, womb, urinary Yessel, or 
bladder, epiglottis, . corpus callosurn, or its fornix, and 
diaphragm. In the Linnrean system birds are di\,ided inlo 
six orders, viz. accipitres, or falcon kind, picre, or pies, 
anseres, or geese and duck kind, grallre, cranes or waders, 
gallinre, the poullry kiad, and passeres, sparrows or small 
birds. 

Avis is al:So the name of an order of knighthood in Por· 
fugal, instituteJ by Sancho the first king, in imitation of 
the Ol'der of Alcantara, whose great cross they wear. 

A VISANDU M, in Scotch law, literally signifies ad\'iS
ing, or under consideration. A process is said lo be un
der avisandum, when the whole proofs, witb the argu
ments on b'>lh sides, are undel' the consideration of the 
judge, before be has gi\'en an interlocutor or decision upon 
the cause. 

A VISO, adviso, Ital. a term chiefly used in rnallers of 
commerce, to denote an advertisement, an advice, or a 
piece of intelligence. 

AULlC, an cpilhet gi\·en to cerlain officers of the 
Germanic empire, who compose a court, which decides, 
wHhout appeal, in all processes entered in it. 

The au lie council is composed of a president, wLo is a 
catholic; of a \'ice chancellor, presented by the archbish
op of Mentz ; and of eighteen counsellors, nine of whom 
are proleslanls, and nine catholics. They are considered 
as a bench of lawyers, and always follow the emperor's 
court; for which reason they are called justilium impera
toris, the erupernr's justice, and aulic council. The aulic 
court ceases at the death of the emperor; whereas the 
imperial chamber of Spire is perpetual, representing not 
onl.r the deceased e'mperor, but the whole Germanic body, 
which is reputed nel·er fo die. 

AuL1c, iu the Sorbo1111e and foreign universities, is an 
act lrhicb a) oang dhine maintains upon being admitled a 
<loclot· in dh·inily. 

It begins by an Liaraugue of the cllancellor, addressed 
1o 1b_e youtH! <loctor; after which he receil·es lhecap, and 
prernJ~s at !lie aulic, or disputation. 

AUJlE, a Dutch measure for Rhenish 1'iDe, containing 
forty Ene:li~h ;alloa~. 

AU.~'10LXE, in faw~ signifies a 1enure where lands are 
give11 ia alms to some church or religious house. 

out4~S ~~,~~'iu~· ~;:l~~i ,:~ ~;-c!:~-~lk~1°~n~~1::,1 ~~1ca~c;:,:~ 
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of the many deceits practised by it. Jtconsistedofsoal., 
hanging on hooks, fastene<l at ench end of a beam, which 
a man liflcu up on his hand. lo many parts of Engl .. d 
auncel weight signifies meat sold by the hand, witbott 
iCales. 

ArNE, a long measure used in France fo mea1are 
cloth, slurfs, ribands, &c. 

At Rouen it is equal lo one English ell, al Calai1 to 
J.52, at Lyons to 1.016, and at Paris to 0.95. 

A VOCATORIA, a mandate of the emperor of Genn .. 
uy, addressed to some prince in onler to ~lop his unlawful 
proceedings in any cause appealed to him. 

AVOIDANCE, in the canon law, is when a benefice 
becomes '"·oid of an incumhent: which happens either in 
foci, as by the dealh of the parson; or in law, as by ces. 
sion, depriva1ioa, resignation, &c . In the first of these 
cases, tbe patron must take notice of the avoidance,atbi1 
peril; but in avoidance by )a'\v, the ordinary is obliged to 
give notice 1o fhe patron, in order to prevent a lapse. 

AVOIRDUPOIS weight, a kind of weight usediu 
England, of which the pound weighs 16 ounces. The 
proportion ofa pound avoirdupois to a pound troy,isu 
17 to 14: or the noirdupois pound contains 7000 grains, 
and the troy pound 5760. 

All the larger and coarser commodities are weighed hy 
avoirdupois weight; as groceries, chee@e, wool, lead, bops, 
&c. 

A VO\VRY, in law, is where a person ..;.:strained 1ue1 

out a replevin; for then the dislrainer must a,·ow and ju ... 
tify his plea, which is called his avowry. The avowry 
must contain sufficient matter for ju<lgment to hue return, 
but so much certainty is not required as in a declaration; 
and if made for rent, though it appears that part of !bat 
renl is not due, yel !he aYoWry is good for tbe rest. · 

A lJRANTIUM, the oran~e tree. See C1TRH. 
AURAN'rll cortex. Se~ PHARMACY. 

AURl!lA Alc.~andrina, in pharmacy, a kind of opiate, 
or anlidote against the colic and apoplexy, compoi1ed of 
a great number of ingredients, which was in great fame 
among lhe ancient wrilers. It is called aurea from lbe 
gold, aururn, which is an ingredient in ils composition; 
and Alexandrina, as having been inreolccl by a physicial 
uamed Alexaoder. 

AURELIA. See CHRYSAL1s. 
. AUR~~OLA, in its original signification, sitnifies a 
jewel which is proposed ilS a reward of' iclory, in eome 
puL!ic dispule. Hence lhe Roman schoolmen applied it 
to denole 1he reward bestowed on martyrs, drt?;in~, and 
do~fors, on account of their works of snperero~alion: aml 
pamters use it to signify lhe crown of glory, with which 
they adorn the head~ of saints, confes~ors, &c . 

A UREUS, a Roman gold coin, equal in ·rnlue fo twen
ty-five denarii. 

Accurding to Ainsworth, the aurens of the hi~her em· 
pire wei1d1ecl near fire penn}wei::?J1ts, an<l in the lower 
empire lillle more Jhan half that weig,ht. 

AFRJCHAJ,CL';;I. See0RJCJL\LCU'-'· 
AUlUCLE, in anatomy, Iha! par! of the ear which i• 

prominent from the h~ad, called by many aull1or., 2uri!I 
exlerna. 8ee lbe artu·_le Ei\R, AJ.:;;o the appemJa~esof 
the heart at its base, w]uch are tli~tin2::1i.;;hed by the nnrnel 
of !he right "nd left. -

A PRICU LA. t'ce Pr.urn.:\. 
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AURIFLAMMA, in the French hislory, a •tantlard 
belonging to the abbey of St. Dennis, suspended orer the 
tomb of I hat saint, which the religious, on occasion of any 
war in Jefence of their lands or rights, took down with 
great ceremony, and gave it to their protector or ad\'O
cate, to be borne at the bead of their forces. Hence the 
word is sometimes used to denote the chief flag or stand
ard of an army. 

AURIGA, lhe WAGGONER, in a~tronomy, a constella-
1ion of the northern hemisphere, consisling of twenty-sev
en stars according lo Tycho, forty according to HeHlius, 
and sixty-six in lhe Brilannic catalogue. 

This i'lli one of the forly-eigbt asterisms mentioned by 
a11 ancient aslronorners; and represented by the figure of 
ttn old man i11 a ki11f1 of sitting posture, with a goat and her 
kids in his lefl hand, and a IJridle in his right. Besides 
the hcmli, this constellation includes another star, called 
c.apella; which is the bright one near the shoulder, and 
1uppo!§ef1 to be tbe r:nothcr of the hcedf, and the nurse ~f 
Jupiter. The hred1, or the two stars 10 the arm of Aun
ga, were regarded by the ancienls as a{fording presages of 
the weather; aad these were s•l much dreaded on account 
of the storms and tempests that succeeded their rising, 
1hat they arc said to ha\1e shut up the navigation at this 
season. 

A URI UM abscissio, tu antiquity, cuffing off ears, was 

:o&~:~:1~~~!hi~~~ic~,~~ :fi·e~~v:r~ 3~~n e~~e~·y o;hi~ts:n~~-:~ 
length on olher criminals. 

AURORA BOREALIS, northern light, or strea1"
ers, a kind of meleor appeariug in !he norl hem part of the 
he3\'ens, mostly in lhe winier seaeon, aml in frosty 
wealher. ll is 11s11ttlly of a l'eddisl.i colour, inc.lining to 
yellow; and sends out frequent COrll:3Ca1ions of pale Jighf, 
which seem to rise from the horizon in a pyramidal undu
lali11g fonn, and shooliug with great Yelocily up to the 
zenith. It appeal's often in form of an arch, which is 
partly bright, and partly dark, but gene1·ally transparent: 
and the mailer of it is not found to have any effect on the 
rays of light, which pass freely through it. Dr. Hamil
ton obsen-es that he could plainly discern the smallest 
speck in lhe Pleiades 1hro11gh the den,ity of I hose clouds 
which formed part of lhe aurora borealis in 1763, without 
the leas! diminution ofils ~pleudllur, or increase of twink
ling. Philo•. Essays, p. 106. 

Sometimes it procluces an iris. Hence M. Godin judge! 
that most of lhe extraordiuary meteors and phenomena in 
the skies, relaled as prodigies by historians, as ballles, and 
the like, may probnbly enough be reduced lo the class of 
aurorre bnreales. Hist. Acad- R. Scien. for 1762, p. 405 . 

This kind of meleor nenr appears near lbe equal or; 
bul, it seems, is asi frequent lownrd the soulh pole as low
ard the norlh, ha\ in~ been obsen·ed there by ,·oyagers. 
See Philos. rrrnns. No. 461, and \"ol. 5-t; also Fors1er's 
Account of hie Voyage rouud the ·world with Capt. 
Cook~ in "hi ch he describes their appearance as obsened 
for se,•eral nigh ls together i11 sbarp frosly wealher; which 
wa~ much the same a& 1hose seen in the north, excepling 
that rliey were of a lighler colour. 

JI seems !hat meteors of thi~ kind hne appeared at 
some tirnrs more frcquenllJ lhan at others. They uere 
so ri.lre iu Emdand, or cJ,;e so lillle regarded, !hat none a1e 
.recorcleJ in our a11nal:; ii:iuce thiit remarkaUle one of No-
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vcmbcr 14, 1574, till the surprising auror~ horealis of 
l\larch 6, 1716, which appeared for three nights eucces
sh·cly, but by far more strongly on the first; except that 
he small ones were observed in the years 1707 and 1708. 
Hence it would seem that the air or earth, or both, are 
nol at all times disposed to produce !hie phenomenon. 

The extent of these appearances is also amazingly 
great. That in March, 1716, was visible from the west of 
Ireland to the confines of Russia and the east of Poland, 
exleuding at least near 30 degree~ of longitude, and from 
about the 50th degree in latitude over al wost all the norllJ 
of Europe : and in all places, at the same time, it exhib
ited !he like wondrous appearances. 

Father BoscO\·ich has determined 1he l1eighf of an au
rora borealis, which was observed by the marquis of Poli
ni lhe 161h of December, 1737,and found it was 825 miles 
high; aad Mr. Bergmann, from a mean of 30 compula1ions, 
makes the average height of the aurora borealis amount to 
70 Swedish, or 469 English, miles. But Euler supposes 
the height to be several thousands of miles; and Mairan 
also assigns to them a very elevaled region. 

1n Sweden and Lapland the aurorre boreales are not 
only singu larly beauliful, but afford tra\·ellero, by their 
almost constant effulgence, a ' 'cry fine and brilliant light 
during the whole night. In Hudson's bay, lhe light of 
the aurora borealis is said to Ue equal to lhat of a full 
moon: and in the northeastern parts of Siberia, we are 
1old, these northern lighls are observed lo begin with 
single bright pillars, rising in the north, and almosl at lhe 
same lime in the norlheast, which, gradually increasing, 
comprehend a large space of lhe hea\.·eas, rush about from 
place fo place with incredible velocity, and fiually aln1ost 
co,·er the whole sky up to lhe zeni1b, and produce an ap
pearance in the heavens of a \'ast expanded ten I, glittering 
with gold, rubies and sapphire. A more iuleresling spec
tacle cannot. be concci\·ed; but whoe,·er sees such a 
norlhern light for the first time could nol behold ii wilb
out terror. For however 6ne the illumination may be, 
it is attended, as it is said, with a his.~ ing noise through 
the air, as if the largest flrewo1·ks were playing off. To 
describe what they then hear, the nathes make use of !he 
expression spolochi chodjut, that is, the raging l1ost is 
passing. The hunters who pursue the foxes are frequent
ly overtaken with these Hght8; and their dogs arc then so 
much tel'ri6ed, !hat they will not move, bu! lie obstinalely 
on lhe ground till the noise is passed. See Philos. Trane. 
' 'ol. lxxiv. 

Many attempts have been made to determine the cause 
of this phenomenon. Dr. Halley imagines !hat the wa
tery vapours or efHu"\"ia, exceedingly rarefied by sublerra
neous fire, and tinged wilh su lphureous streams, which 
many naturalists have supposed to be the cause of earth
quakes, may also be !he cause of this appearance; or that 
it is produced by a kind of sublile mailer f1eely penad
ing the pores of the earth, and which, entering info it 
nearer the southern pole, passes out again with some force 
into the el her, at the same distance from the northern. 
!hh; su~tile. mall er, by becoming more dense, or ha\ ing 
its ':eloc1ty rncreased, m.ay perhaps be capahle of pro .. 
duc111g a small degree of light, after the mauner of effinvia 
fro?'I ~lect:ic bodies, which, by~ strong and quick friction, 
cn11t l1g h1 111 the dark; to which sort of licrhf this !\eems 
to haH a great alllnity. Philos. Trans. No. '3.J7. See also 
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l\lr. Cotes's description of this phenomenon, and his 
method of explaining it by streams emitted from the hete
rogeneous and fermenting vapours of the atmosphere, in 
Smith's Optics, p. 69; or Philos. Trans. abr. vol. 6, 

pa~ .. ~~r since the identity of lightning and the electric 
matter has been determined, however, philosophers have 
been naturally led to seek for the explication Of aerial 
meteors in the principles of electricity; and there is now 
no doubt that most of them, and especially the aurora 
borealis, are electrical phenomena. Besides the more 
obvious and known appearances which constitute a resern· 
blance between this meteor and the electric matter by 
which lightning is produced, it bas been obsened,, that 
1be aurora occasfons a very sensible fluctuation in lhe 
magnetic needle; and that when . it h_as extended l01ver 
than usual in the atmosphere, the flashes have been 
atlended with various sounds of ruchbli'ng and hissing, 
especially in Russia and the other more nort~ern parts of 
Europe, as noticed by Sig. Beccaria and M. Messier. Mr . 
.Canton, soon after he had obf((ioed electricity from the 
clouds, offered a conjecture that the aurora is occasioned 
by the dashing of electric fire positive toward negative 
clouds at a great distance, through the upper par' of the 
atmosphere, where the resistance is least: and he sup
poses that the aurora which happens at the time when the 
magnetic needle is disturbed by the heat of the earth, is 
the electricity of the heated air above it: and this appears 
chiefly in the ncn·thern egions, as the alteration in the 
heat of the air in those parls is the greatest. Nor is this 
hypothesis wholly improbable, when it is considered that 
electricity is the cause of thunder and lightning; that it 
)\as been extracted from the air at the time of the aorora 
borealis; that the inhabitantS of the northern couhh·ies 
observe it remarkably strong when a sudden thaw sacceeds 
very cold severe weatber; and that the tourm:ilin is 
known to emit and absorb the electric fluid only by the 

~i~~~:i~~t;r i~i~;:~•i:~"w~tfhi~s :r:~~r ~~~:i\~e :t~o~s~f;~~~ 
sen·e as a conduclor, \\:ill account for this and other me
teors sometimes seea in a serene sky. Mr. Canton after
ward contrivecl to exhibit this meteor by means of the 
Torricellian \'acuum, in a glass tube aliout three feet 
long, and sealed hermetically. When one end of the tube 
is held in the hand, and the other applied to the cohduct
Or, the trhole tube will be illuminated from end to end, 
and will continue luminous without interruplion for a c·on
siderable time afler it has been removed from the conduct
or. If, aft~r this, it is drawn ttrrough the hand either 

:r,~ie1~:n~~j,h!f wt~~ ~~,b~~ma:,~:.1{h!~,~~ns: ~~:~~~~r~ho~ 
the electricity is discharged by this operation, it will still 
flasb. at intervals, wben held only 'at one extremity, and 
kept quite still; hut if, at the same time, 1t is grasped by 
th.e other hand In a clilferent place, stron'g flashes of light 
will dart from one end to the other; and these will con-

~:~~a;! ~~~j!~~;;:r:ba7i~~~~: ~s f~e~!n:~~itta~~odn~eg~;~; 
circulation of the electric 1Juid from -north to soulh; and 
he thinks that the aurora borealis may be this electric 
matte.r performing ils circulation in sucb a state of the at
mosphere as renders it visib.le, or approaching nearer 1ban 
usual to the earth : though probably this is not the mode 

of its operation, as the meteor is observed .in the soufbera 
hemisphere with the same appearance_s as m t_he norlheru, 
Dr. Franklin supposes that the electnc fire dJschargetlin. 
to the polar regions, from many leagues.of rnpodzed ai; 
raised from the ocean belween the tropics, accooota foj 
the aurora borealis; and that it appears first where if i• 
first in motion, namely, in tbe most northern parl; and 
the appearance proceeds southward, though the lire rtaRf 
moves northward. Franklin's Exper. and Obs. 1169 
p. 49; Philos. Trans. vol. h·iii. p. 353, 784; lb. •ol. U: 
p. 403; Let tere dell' Ellellricismo, p. 269; or Priest' 
ley's Hist. of Electricity. 

Mr. Dalton, who has paid considerable attention to hie. 
teorology, gives the following account of the appearanct!I 
of the aprora borealis: They come under four ~ilferenl 
descriptions. 1. Ahbrizontallight, like the brcakofdat. 
2. Fine slender lu111inons beams, well defined, and i;t 

~~"F~a~f:!' p:~1~~ihn;r~;:~~J,1 i~~e i1~ea/i!~ adi~~~~i~n '!{~ 
~=~~~;:h,~~h l~~:;.t~c~~:~: ~~:;e a~;e~~ 1 br~~0d01a:"~7~ 
fuse, and of a weaker light than the beams ; Ibey &roil 
gradually fainter till they disappear, and conllnue f4t 
hours flashing at intervals. 4. /1 res llearly in the fori! 
of a rainbow : these when complele go quite acro11 '"
heavens, from one point of the horizon to lhe opp<Mlf 
point. 'rhese appearances generally succeed each otW 
i'n the following order : I. the faint rainbow like 6rc1; 2. 
the beams; and, 3. the flasJ1es . The northern horilmJ.a 
tal light appears to consist of an abundance of flasbeo DI 
beams blended together by the situation of !be ob•enet, 
The beams of the aurora appear at all places to be krC. 
of great.circles of the sphere, tdth the eye in the ceofrij 
and these arcs, if prolonged upward, would all meelio& 
point. The rainbow like arcs cross the magnetic merfd. 
ian at right ahgles. ·when two or more appear at one~ 
the.)r are concentric, and tent.I to the east and west: aho 
tire broad arc of the horizontal light lends to the magncl• 
ic eaSt and West, and is bisected by the niagnetic m~riB• 

:;~ i.:;ier:~et0h!hrin~1 r;;;area~: ~~d: h ~\~ru~~~S:~t ;~:-; 
the hemisphere from the clear part is half the circinnfer
ence of a great circle cr()ssing the magnel ic meridian d 
right angles, and terminating in the east and west. Tha'I 
point in the heavens to which the beams of the aurora~ 
l1e~r 1o converge, at any place, ia the same as lhal lo 
which th,e south pol·e of the dipping needle point• al th~ 
place. rhe beams appear to rise above each other lb 
succession; so that of any 4wo beams, that which has th 
higher base has also the higher snmlllit. E\·ery beam•P' 
pe~rs broadest at or near the base, a'nd to grow naITo~er 
as H ascends; so that the continuati6n of t+ie bou11d1DI 
lines would meet in the comrtion centre to which the beam 
tends. The height of the rainbow like arcs of the aurora 
borealis i• estimated by ll1r. Dalton to be 150 miles aboYe 
the earth's surface. 

AURUM, gold. Gold seems to haYe been lmGlfl 
from lhe Yery beginning Of the \VOrJd. )Is properties aoa 
its scarcity ha\""e reodeted it more valuable than any ot'ber 
metal. 

It is of ~n orange red or reddish yellow coloor, andbal 
no percepl1ble taste or smell. Irs lustre is considerabre, 
yielding only to that of platinum, steel, silrnr, and mer<D· 
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1Y• Ito apcdfic gravity 19.3. No olber substance iii 
eqval to ii in duclilily .and malleability. It may be beat

~o out into leaves s.o thip that one grain of gold will cover 

p6~ 1quare inches. These JeaveB are only l-2820001h of 

;ip iach I hick, but the gold leaf wilb which silver wire is 

~vered has only )-12th of that thickness. An ounce of 

,gold, ppon sih•er wire, is capable <;>f be~n,g exte1)ded more 

~ban 1300 miles in length. Its tenacity is consider.able, 

Jboug,h in this respect it yieh.ls to iron, copper, platinum, 

ADP silver. From the experiments of Sickingeo it ap· 

j>ear~ Iba! a gold wire 0.078 inch in diameter is capable 

pf supporting a weight of 150.071bs. arnird~pois, without 

preakiug. It melts at 32° of Wedgewood s pyrometer. 

When melted, if assumes a bright bluish green colour. 

It ex pant.ls in the act of fusion, and consequently co? tracts 

while becoming solid more than most 01elals; a circum· 

11taJ1ce which renders it less properforcaslingintomoulds. 

It requires a \'ery violr,nt heat 10 volatilize it; it is, there

fofe, to use a chymical term, exceedingly fixed. Boyle 

.and l(unkel kept it for some months in a glasshouse fur· 

.nace, and yet it underwent no ch~age; nor did it lose any 

:perceptible weight, afler being exposed foq;ome hours tp 
the utmost beat of Mr. Parker's lens. Hornberg, howev

er, obaerved, that when a l'ery small porlion of gold js 

,!kept in fusion, part of it is volatilized. 'l1 his observatiop 

was confirmed by Macquer; who obserl'ed the rnetal ris

.i,ng in fumes to the height of five or six inches, and at~ach· 

-ing itself to a plale of silver, which it gilded very acru

rately; and Mr. Lavoisier observed the very same thing 

when a piece of sih•er was held Ol'er gold melted by fire 

blown by o;xygen gas, which produces a much greater heat 

tfhan cqmmon air. After fusion, it is capable of assuming 

a cryslaline form. 
Gold is not in the least allered by being kept expoaed 

.fo the air; it does nol even lo:ie ils lustre; neilher has 

,water the smallest action upon it. Jt is capable, howev. 

er, of combining with oxygen, and even of undergoing 

, combustion in partkular circumstances. The resulting 

compound i':l an oxide of gold. There are two oxides qf 

11:old; the protoxide is of a purple or violet, the perox

ide of a yellow colour. 
Gold mud be raiscU 1o a very high temperature before 

it is capable of aUstracting oxygen from common air. It 
may be kept reel hot almost any length of lime without 

,any such change. Iloinberg, howe\·er, observed, that 

when placed in the focus of Tschirnhausen's burning 

glass, its surface became covered with a purple coloured 

.oxide j and the trnth of bis obsenations were put be

yond doubt by the subsequent experiments of Macquer 

. with a still more powerful burning glass. It was remark· 

ed •lso in 1773 by Camus, that when the electric explo

. 1ion j3 transmitted through gold leaf placed belween two 

plates of i;lass, or when a strong charge is made lo fall on 

a gilded surface; in both ca~es lhe metal is oxidized, and 

assumes a purple colour. The reality of the oxidizement 

of ~oltl by electricity was disputed by some philosophers, 

hut ii has been pul beyond the reach of doubt by the ex

periments of \" ., u Marum. When that celebrated philos

opher nmde el erlric sparks from lhe powerful TeylP-rian 

machine pns:s throu_zh a e;old wire suspended iu the air, 

it look fire, burul "ii h a ,e:reen coloured flame, and \fas 

completely di«ipated in fume, w hich wheu collectecl 

:JT"' 

proved to be a purple coloured oxide or gold. •rbi. 
combustion, according to Van i\'larum, succ.ceclcd not on· 

ly in common air, but also when the wire was suspended 

in hydrogen gas and other gases which are not capable 

ofsupporting combustion. rl,hese singular observations 

would require to be Hrified by other experiments before 

any conclusion can be drawn from ibem. The corubus· 

tion of gold is now easily effected by exposing gold leaf 

to the ac t ion of the galrnnic pile. It has been made to 

burn with great brilliancy by e:"!:posing.a gold wire to 

the aclion ofa stream of oxygen and hydrogen gas mixed 

together and burning. Jn all cases of the combuslion of 

gold, it bas been ascert~ined, that the proto~ide or purple 

coloj.lred oxide only js formed. The peroxide, or yellow 

coloured oxide, may be procured in th~ following man ... 

,ner: Equal parts of nitric and murialic acids are mixed 

together, and poured upon gold; an effervescence takes 

place, the gold is gradually dissolved, an~ the liquid as

sumes a yellow colour. It is easy to see 111 what manner 

this solution is produced. No metal is soluble in acid,s 

till it has been reduced to the slate of an qxide. There 

is a strong affinity between the oxide of gol<l and muriatic 

'acid. The nitric acid furnishes oxygen to the gold, aod 

the m11riatic dissolVEfS the oxiJe as it forms. 'Vhen nitric 

acid is depri\'ed of the greater part of its oxygen, it as

sumes a gaseous form, am.1 is then called nilrous gas, or 

more properly nilric oxide gas. It is lhe emission of this 

gas which causes lhe effervescence. The oxide of gold 

may be precipitated from the nitromurialicacid, by pour· 

ing in a liltle pol ash dissoh-ecl in waler, or, whieih is rnucb 

bellei;., a little lime; both of which have a slronger affini

ty for muriatic acid than the oxidt: Jrns. 
The oxides of gold may be cl~compo!;le<l in close vessels 

by the application of heat. The gold remains fixed, and 

. the oxygen assumes lhe gaseous form. They may be de

composed, too, by all lhe subsl:rnces which have a strong

er affinity for oxygen than gold has. 
Hitherto gold bas not been found capable of combining 

with sulphur, carbon, or hydrog~a. M. Pelletier combin

ed it with phosphorus, Uy melting togelher in a crucible 

half an ounce of gold and an ounce of phosphoric glnss, 

surrounded with charcoal. The phosphurel of gold thus. 

produced was brittle, whiter than gold, and had a cryslal

ized appearnnce. It was composed of 23 parts of gold 

and one of pbosphorns. He formed the same compound 

by drnpping small pieces of phosphorus into gold in fus;on. 

Phosphorus, I hen, is the only one of the simplecombusli· 

bles with which gold at present is supposed capable of 

combining • 
Neither does gold combine, as far as is known, with 

either of the sim~le incombuslible bodies. But gold com

bines readily with the greater number of the metals, and 

forms a rnriety of alloys. 
The affinities of gold •nd its oxides are placed by 

Bergmann in the following order: 

Gold. Oxide of Gold. 

i\l errnry, Muriatic acid, 
Copper, Nitric, 
Si h 'cr, Sulphuric, 
L earl, Arsenic. 
Uismuth, Fluoric~ 



8old. 
Tin, 
Antimony, 
Iron, 

· Plaliaum, 
Zinc, 
Nickel, 
Arsenic, 
Cobalt, 
l\Iaugancse. 
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Oxide of Gold. 
Tarlaric, 
Phosphoric, 
Prussic. 

AuRur.r.,fulminans. See CHYMISTRY. 
Auau.i polabile, potable gold, a liquid preparation of 

this metal, formerly much used in medicine. 
AUSCULTARE, in ancient customs. A person was 

formerly appointed to instruct the monks to read and sing 
before they were allowed to perform in public. This was 
called auscullare, to hear or listen. 

AUSPJCIUM. See AuouHr. 
AUSTRALIS Piscis, a constellation of the southern 

11emisphere, no1 \'isible in our lalitude. The stars in 
Ptolemy's catalogue are 18, and in the Britannic 24. The 
star FomahautJ of the first magnitude, is in the mouth of 
the fish. 

AUTER droit, in law, is when persons sue or are 
sued in another's right, as executors, guardians, &c. 

AUTER/ois acquit, in law, a plea made by a criminal 
that he has been alreacly acquitted of the same crime wilh 
which he is charged. For no man shall he arraigned more 
than once for the same offence. 

AUTHENTIC, in the ci\'il law, a name given to the 
novels of J uslinian, in which authenticating is a term 
used fol' punishing an adulteress by public whipping and 
imprisonment for two years; then, if her husband refuseH 
to take her back, she is shaven, veiled, and shut up fo1· life. 

AUTHORITY, in law, a power given by word or wril
ing to a second person to transact something, and may be 
by writ, wal'rant, commission, letter of atloraey, &c. and 
!ometimes by law. An authority given to another to do 
what a person himself cannot do is mid; and ii must be 
for doing a thing that is lawful, otherwise it will be no good 
authority. 

AUTO dC<fe. See ACT OF FAITH. 

AU'l'OMA'rON, a seemingly self moving machine; 
or one so. constructed, by means of weights, levers, pul· 
leys, sprrngs, &c. as to mo\'e for a considerable time as 
if it was endued with animal life: and according to this de
scription, clocks, watches, and all machines of that kind, 
are automala. 

It is said that Archytas of Tarentum, 400 years before 
Christ, made a wooden pigeon that could Hy; that Archirn .. 
edes also made such automatons; that Regioruonlanus 
made a wooden eagle that flew forth from tbe city, met 
the emperor, saluted him, and ref urned; also !hat he made 
an iron fly, which flew out of his hand at a feast, and re .. 
tur~ed again afler flying about the room; that Dr. Hook 
~ade ~he mode.I of a flying chariot, capable of supportiog 
itself ID the air. Many other surprising autom:ilons we 
have been eye wilnesses of in the present age: thus, we 
have see~ fig~res. t~at _could write, and perform many 
other acflons to 1m1tation of animals. M. Vaucaoson 
made a figure that playe~ on the flu le: the same gentle
?1an also .m~de. a duck wl11ch wa~ capable of eating, drink· 
·ng, and rn11tat111g exactly the VC11ce of a natural one ; and, 

AX l 

:\~aa:ui=t~~i~~ ~~l~~e:~:~ 1~:!~~: i;; ~~u01~si;Jter:~J~~J~~:!d•: 
the principles of solution; aloo !he wing'i, \.iscera,aod 
bones, were formed so as strongly to re~emble those of 1 
Ji\·ing duc.:k; and the action~ of eating and drinking: show. 
ed !he strongest resemblance, even to the muddling the 
waler wilb its bill. ill. Le Droz, of La Cbaux de Fo1111t, 
in the province of Neufchatel, has also ex:ecured some 
l'ery curious pieces uf mechanism: 011e wa~ a clock, pre
sented lo the king of Spain, which haJ, among other c1 .. 
rioJ;ifies, a sheep that imitated the blealing of a naloral 
one, and a dog walchiog a basket of fruil, thal barked aad 
snaded when any one offered to lake ii away; besideta 
variely of human figures, exhibiting motions truly 1ur. 
prising. 

Another automat.on of J?roz's was. the figure of am1D, 
about the natural size, which held 111 the hand a metal 
slyle, and by touching a spring that released lhe iol.,1111 
clockwo~k fron:i its st?p, the fi.gure began to d1 aw on a card; 
and hanng fimi;:hed its drawmgs on Ifie firs! card, the&g, 
ure rested, and 1 hen proceeded to tlraw different subjects on 
6n or six other card?. The first card exbihited elegllt 
portraits of the king ancl queen facing each other; andlhe 
figure was observed to lift its pencil wifh thegrcafe1tpre
cision, in the transition from one point lo another, wilhoW; 
makine: the least slur. 

A UTOUR, in natural history, a sort of bark which re• 
sembles cinnamon, but is paler and I hick er; it is the col
our of a broken nutmeg, and full of spa11gle~. It tOotel 

from lhe I..ievanf, and is an ingredient in the carmine dye. 
AUTUMNAL signs, in astronomy, are the signs Lt. 

bra~ Scorpio, and Sagit lad us, through wllich the Sun pallet 
dul'lng the autumn. 

AUXILIARY verbs, in grammar, are snch ••help to 
form or conjugate others; that is, are prefixed to them, lo 
form or denote the moods or tenses I hereof: as lo U.. 
and lo be. 

In the E;1glis~ language the auxiliary Yerb am suppliel 
the want ot pass1\'e verbs. 

AUXJLIUl\1 adfilium militemfadetulum, vii Jilin 
ma.rilandam, a precept or writ clirected lo lhe sherilfof 
every county where the king or other lords had an1 tell" 
anls, to levy of them l'easonable aid loward the koighti• 
his eldest son, or 1he marriage of his eldest daughter. 

A lV A RD, in law, the judgment of an arbitrator Mr 
terminating a difference. 

AWK. See ALcA. 
AXILLA, in analorny, the armpit, or the Ca\'ilym1dor 

the upper parl of the arm. 
Ax1LLA, in botany, the space comprehended betwill 

the stems of plants and their leaves. 
AXIOM, in philosophy, is such a plain, self e1'idenl, 

and receiHcl notion, lhat it cannot be made more plain 
and CYident by demonstration, because ii is itself betll'f 
known lh~o aoy thing tbal c~n ~e brought to pro\·e ii: •If 
that nolhmg can act where 1t 1s l)Ot; !hat a thing canaot 
be and not be at tlie same time; that the l9hole is greater 
th~n a part thereof; and that from nolhing nolhingclD 
arise. 

AXIS,. in ~eometry, the slraight line in a plane figa.rt, 
about. which !l. re,·oh·es, to produce or generalea solid. 
thus, 1f a se1nJc1rcle be rno' ed round its diameter al red, 
it will generate a sphere, tLe axis of which is that diameter. 
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Axrs, in astronomy. 1. Axis of the wor1d, an imagin· 
ary right liue conceived to pass through the cenlre of the 
earth from one pole to the o1her, about which the sphere 
of the world, in the Ptolemaic system, revolves in its di
urnal rotation. 2. The axis of a planet is that liae dl'awn 
through the centre about which the planet rernlves. ,.rhe 
Sun, 1oge1her with all planets, except Mercury anu Sat
urn, are known by observation to move about their respec
tive axes. The axis of the Earth, duri!lg its revolution 
round the Sun, remains alwlys parallel to itself; and is 
inclined to the plane of the ecliplic, making with it an an
gle of 66i 1Jegrees. 3. The axes of the equator, horizon, 
ecliptic, zodiac, &c. are right lines drawn through the 
centre! of lho~e circles perpendicular to their planes. 
See AsTRONOJHY, 

Ax.is, in conic secti1Jns, a right line dil-·iding the section 
into two equal parls, and culting all its ordinates at right 
angles. See Corne SEcTiONs. 

'£he axis of the parabola is of an iodelerminate length. 
The axis of the ellipsis is delerminate. In the ellipsis 
and hyperbola, there are two axes aod no more; and in 
the parabola only one. 

Axis, in mechanics. The axis of a balance is that 
line about which it moves, or ralher turn!!. Axis of oscil
lation is a right line parallel tot he horizon, passing through 
the centre, about which a pendulum Yibratcs. Soe ME· 
CHA.NI CS. 

Ax.is in perilrocltio, one or lhc fh·e mechanical powers, 
consistine; of a peritrochium or \,·heel, and mol'cable lo· 
get her with it about its axis. The power is applied at 
the circumference of the wheel, aml fhe weight is raised 
by a rope that is gathered up on lhe axis while the ma
chine turns round. The power m:ty be conceh·ed as ap· 
plied at the exlremily of lhe arm of a lc\·er, equal to the 
radius of the wheel; and the weight as applied al lhe ex
tremily of a lever, equal to tile radius or the axis j only 
those arms do not meet at one centre of motion, as in the 
le\•er; but in place of Ibis centre, we bHe an axis of mo· 
tion, vis. the axis of the whole machine. See lHECHAN· 

1cs. 
The u~e of this machine is lo raise ~·eights to a greater 

height than the lever can do, l>ecause the wheel is capable 
of being turnell several times rounJ, \Vhich the le\'el' is 
not; and also to communicRte molion from one part of a 
machine lo another. Accordingly, there al'e few com .. 
pound machines wilhout it. 

Axis, in oplics, is that ray among: all olhers that are 
aeot to the eye, whicli fulls perpendicularly upou it, and 
which consequently passes through the centre of the eye. 
Common or mean axis is a right line drawn from tl1e point 
of concourse of the two optic nerves through the middle 
of the right line, which joins the extromity of the same op
tic nerv~s. Axis of a glass or lens, is a right line join· 
ing the middle points of the two opposite surfaces of the 
glass. 

A "'i~ of incidence, in dioptrics, is a right line perpen· 
dicular in the point or incidence to the refracling superfi· 
cies, drawn in lhe same medium that the ray of incidence 
comes from. 

A ~is of re_fraclion, is a rii;ht line drawn through the re· 
frachn~ rnedrnm, from the point of refraction, perpendic· 
utar fo the refracting !mper6cies. 

Ait11, in architecture. Spiral axis is the oxia of a 
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twisted column drawn spirally in order t~ trace. the .cil'• 
cumvolutions without. Axis of the Ionac capital, 1s a 
line passing perpendicularly through the middle of the eye 
of the volute. 

Aus of a vessel, is an imaginary right line passing 
through the middle of it perpendicularly to its base, and 
equally distant from its sides. 

AXIS of a magnet, is a line passing through the middle of 
a magnet lengthwise in such a manner as that, bowe\·er the 
magnet is divirled, provided the division is made accord· 
ing to a plane in which such line is found, the magnet will 
be cut or separated into two loads tones; and the extremes 
of such lines al'e called the poles of the magnet. 

Axis, in analomy, the second vertebra of the neck, so 
called from the head's turning on it like an axis. 

Axis, in zoology, an animal of the deer kiud. See 
CERVUS. 

AXYRIS, iu botany, a genus of the trianuria order, 
belonging to the monoecia class of plants, and in the nat· 
oral method ranking under the twelfth order, lioloracere. 
rrhe calyx of the male is tripartite; it has no corolla. 
The calyx of the female consists of two lea\·es; it has 
two styli and oae seed. There are three species, all an
nual, and natives of Siberia. 

A YE-A YE, in zoology, a singular quadruped discover
ed in Madagascar. Its name is an exclamation of the in· 
habilants, which 1\1. Sonnerat applied to this animal. 
Both male and female are slothful and gentle animals; 
and, like owls, they are scarcely able to discern objecls 
in lhe day time. They li,'e chiefly under ground, feedw 
ing on worms aad insects which they fincJ in the earth or 
in crevices in the trunks of trees, whence they extract 
them by means of their long and slender toe. Sonnini 
forms a new genus of this animal, the generic character of 
which is the long toes, the thumb of the binder pair being 
turned backward. 

A YEN IA, in botany, a genus of the pentanllria order, 
belonging to the gynanclria clas• of plants, and in the nat
ural method ranking under the 37th order, columniferre. 
The calyx has two leaves; the petals are in the form of a 
star, with long ungues; and the capsule has five cells. 
There are four species, all natives of the West Indies. 

AZAB, in the Turkish armies, a distinct body of sold
iery, who are great rivals of the Janizaries. 
AZAI~EA, an American upright honeysuckle, a genus 

~~~~~ ~~n:~fr,~~~ ~~~~~danr~!~i~~~~~:r ~~:;st~~.f~~t;~ 
b1cornes. rrhe corolla is bell shaped; the stamina are inw 
serted into the receptacle, and the capsule h•s 5 cells. 
There are 7 species, of which the most remal'kable are the 
followiug: 

I. Azalea nuuifiora, or red American upright honey· 
suckle, grO\vs taller than the v1scosa, and in its nati\'e 
cou~try ~ii! sometime~ arrive at the height of 12 feet, 
but in Britain never mes to above half that height. Jt 
has several stems with oblong smooth lea\'es. Tbe How
er stalks arise from the dh·i~ion of the branches, which 
are long and naked, supportmg a cluster of red flowers. 
tbese are divided at the top into 5 equal segments, which 
spread open. 

.2: Az~lea \'iscosa, with a whife Bower, is a low shrub, 
ansrng w1lh se,·eral stems to the height of two or lhree 
feet. The lea1·es come out io clusters without any ord .. 
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at the en<l of the shoots, and !heir edges are set with very 
short teeth, which are rough. The flowers come out in 
elusters between the leaves, have much the appearance 
-of honeysuckle, :ind are as wen scenled. 

3. Azalea Poatica, a nafrre of Pon1us, has large nod 
'beautiful yellow flowers, very fragrant. 

Of lhe nudiftora there are also some beautiful Tari~ties, 
Jlarlicularly the scarlet and the orange. In short, there 
has not been a greater accession to our gardens than these 
truly elegant shrubs. They will only thrive in bog earth, 
encl are chiefly propagated by layers, as the finer roots sel
dom ripen seeds in England. They must be removed with 
a clump of earth, as disturbing the fibres destroys them. 

AZJl\IUTH, in :istronomy, an arch of the horizon, in· 
tercepted between the meridian of the place and ihe azi
muth, or vertical circle passing through the centre of the 
object, which is equal to the angle of 1he zenilh formed 
by the meridian and vertical circle; or" it is found by this 
.proportion; as the radius, to the tangent of the latitude of 
. the place, so is the tangent of the sun's or star's altitude, 
for instance, to the co~ine of the azimuth from the south, 
"t the time of the equinox. To find the azimuth by the 
globe, see the article Gr.on&. 

Azll\IUTH, rnagnetical, an arch of the horizon inter~ 
cepted between the azimntb, or vertical circle passing 
through the centre of any hea\<enly body, and the mag
netical meridian. '11his is found by observing the object 
with an azimuth compass. 

Az11\1 U'tH compass, an instrument adapted to find, in a 
mo1·e accurale manner than by the common sea compass, 
the sun'i; or stm·'s magnetical amplitude, or azimutl1. 

Azurn·rn, dial, one whose style or gnomon is at right 
'angles to the plane of the horizon. 

AztMD'l'H circles, called azimuths, or verlical circle::i, 
are great circles of the sphere, intersecting ·each otbel' in 
the zenith and nadir, and cutting the horizon at right an
gles in all the poiuts thereof. The horizon being divided 
jnto 360°, they usually conceive 360 azimuths. These 
azimuths are represented by the rhumbs on common sea 
.charts, and on the globe they are represented by the 
quadrant of altitude when screwed in the zenith. On 
ihese azimuths is reckoned the height of Jhe stars, and of 
1he sun, when not in the meridian. 

AZOGA s1.11Ps, Spanish ships, commonly called the 
.quicksilrer s·hips, from their carrying quicksilver lo the 
Spanish 1Vest Indies, in order to extract the silYer oul of 
the mines of Mexico an<l Peru. These ships, striclly 
1;peaking, are not to carry any goods, unless for I he king 
of Spain's account; but by procuring special licenses, 
they are enabled to take in a full cargo for merchants, as 
well as 1 he so,·ereign. 

AZOLLA CAROLINIANA, in botany, a species of 
the cryplogamia, hepaticre, class and order. (a) 

AZOOPHAGUS, a term used by authors to express 
such animals and insects as never eat the· flesh of any 
<:reature that has had life. 

AZ01:E, or nitrogen, in chymistry, a. substance hith
erto cor1s1?ered as elementary, es.isling abundantly in na
turei ~ormmg full three fourths of the atmosphere. It is a 
peculiar and almost characteristic ingredient of animal 

. matter, the basis of nitric acid, and one of the constifu. 
~nts of rnlotile alkali. Pure oxote is known ooly in the 
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form_ of gas; it is then synonymous with the phlogisticat. 
ed air of Scheele and Prieslley, the atmosph.enr.al mephj. 
tis of Larnisier, and the nitrogen gas of ~baptal. 

Azote may be procured by the following processes, )f 
a quantity of iron filings and sulphur, mi.xerl together, 1114 
.moistened with waler, is put into a glass vessel full af air: 
it will absor_b all the ox~gen in the ~our~e o~ a few da1a; 
but a considerable residnum of air will still remain. 
capable of any further dirninut ion. This residuum Jiaaoti. 
tained the appellation of azotic gas. There are OllMr 
methods o:f obtaining it more speedily. lf phosph"11f, 
for instance, is substituted for tire iron filings and aulpbq~ 
the absorption is completed in less than 24 hours. n, 
fol101dng method, first pointed out by Berthollet, furniidiet 
very pnrn azolic gas, if the proper precautions are affcd
ed to. Very mtrcb diluted aquafortis, or nitrous aci4.u 
it is called in chymistry, is poured upon a piece of muaca. 
far flesh, and a heal of about 100° applied. A consider. 
able quantity of azotic gas is emitted, whi~h may~., .. 
ceived in proper vessels • 

The air of the atmosphere contains about 0.78 part" la 
bulk, of azotic gas; almost all the rest of ii is oxygonpo. 
JIIr. Lavoisier was the first philosopher whopublishedJhis 

.analysis, and who made azofic gas known as a cowpoaut 
part of air. II is experiments were published in 177.1,er 
perhaps rather 1775. Scheele uadoubtedly ... , 41<
quainl ed as early with the composition of air; bul H 
r.rrealise 011 Fire, in which that analysis is containe4,.wa 
uol published till 1777. 

I.Hr. Kinv~n examined the specific gravity _of&JOticilJ 
,obtained by Scheele's prncess; il was 0.00120; it islbfle, 
fore somewhat lighter than atmospheric air; it is.toAlow
spheric air as 985 to 1000. According to tbe e.xperilll811l!. 
Of lJavoisiel', ils specific graYity is only Q,001J51 OfilJ. 
to common ~ir as 942.6 lo 1000. 

'.rliis gas is iuvisihle and elaslic, like common,air;.W. 
like it too, capable of indefinite condensation aad,lfilt
tion. It is exceedingly uoxious lo animals; if obJiged.J,o 
respire it, they drop down dead almost inslantlJ. Jlo 
combustible will burn in it. Hence the reason •b.f.I 
candle is extinguished in atmospberical air as.soon••* 
oxygen near it is consumed. 

Azolic gas is capable of combining with oxygen. ·T• 
a glass tube, the diameter of which is about the s~lh ~ 
of an inch; shnt one of its en<ls with a curk, tar-.. 
the middle of which passes a small wire with a JJ.l1r4 
metal al each end. Fill the . tube with merc0ry, apj!AA!a 
plunge its open end into a ba~in of that lluid. 1'hro•,P 
iuto the tube as much of a mixture, cernposed of 13jllltl 
of azolic a11d 87 , parts of oxygen gas, as IVill fill ilm8 
inches. Thro.ugh this gas make, by means of the wire iii 
the cork, a num!Jer of electric explosions pass. T8e:A"~ 
ume of gas gradually diminishes, and in ils pla.ce Ibero• 
found a quanlity of nill"ic acid. This acid, 1hcrefore1-
composed of azole and oxygen; and these two snhsJaootl 
are capable of combinif"Jg; or, which is lhf! same tkilllt 
azotic gas is capable of combustion in the temperah• 
produced by electricity, wbich we know to be hiuh. Tie 
cornbinalion of .izotic gas with oxygen, anL11he 

0
nalure.C 

tbe product were <liscoYered by Mr. Cateudi!'h, aodcee: 
~i~~~ated to the Royal Society oa the 2d of J.., 
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When sulphur is melted in azotic gas, part of it is dis
t10hed, and sulphurete<l azolic gas formed. 'rbis gas bas 
a fetid odour. It$ pl'operties are still unknown. 

Pbo!iphorus ph.inged inlo azotic gas is dissoh•ed in a 
t'rtt;11l propot tiun. Its bulk is increased about 1-'101h, and 
phosphureteJ azotic gas is the result. When this gas is 
mix.eJ with oxygen gM, it becomes lnminous, in conse. 
quence of the combustion of the dis!iol~ed phosphorui!. 
The combustion is most rapid when bubbles ofphospbu
rete<l azotic gas are let up into a jar foll of oxygen gas. 
'Vhen phosphureted oxygen gas and pbospburete<l azolic 
gas a1·e mixed together, no light is produced, even at the 
temperature of a~ 0 • 

Azotic gas disi;olves also a little carbon; for azolic gas 
ohtained from animal substances, by Berthollet's process, 
when confined Jong in jan, cleposites on the sides of them a 
JJlack mall er, which has the properties of charcoal. 

When mixed with hydrogeu gas, it undergoes no change. 
It may, however, be combined with hydrogen, and the 
compound formed is known by the name of ammonia or 
\'olnlile alkali. 

'rhe affinities of azote are still unknown. It has nc\·er 
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yet been decomponnded; and must therefore, in the pres
ent state of our knowledge, be considered as a simple sub
stance. See A1 R. 

AZURE, in heraldry, the blue colour in the arms of any 
person below the rank of a baron. In the escutcheon_ of 
a nobleman, it is called sapphire; and in that of a sovereign 
prince, Jupiter. In engraving, this colour is expressed 
by lines or strokes drawn horizontally. 

AZYGOS, in anatomy, a vein rising within the thora~ 
on tbe right side, having no fellow on the left : whence it 
is called azygos, or vena sine pari. 

AZYMlTES, in church history, Christians who ad
minister the eucharist with unleavened bread. 

AZYMOUS, something unfermented; as bread, &c. 
made without leann. '}!bis term has occasioned frequent 
disputes, and, at length, a rupture between the Lalin and 
the Greek churches; the former of which maintain, that the 
bread in the mass ought to he azymous, unleavened, in im· 
itation of the paschal bread of the J ewe, and of our Sa
viour, who instituted the sacrament on the day of the pass
O\'er. ''.rhe latter as strenuously maintain the contrary,, 
from tradition and the common nsage of the chnrch. 

B. 

B the secon<l letter of !he alphabet, is used as an abbre
' viation: in music, B slands for lhe lone abo\e A: B 

also stands for bass, and B.C. for basso continua, or thor
ough bass. As a numeral, B was used by lhe GJ'eeks and 
Hebrews to denote 2: but among the Romans, for :100, 
and wilh a da•h over it (thus, jj) for 3000. The same peo
ple likewise used B. for Brutus, B. F. for bonum factum. 
B, in the old cbymical alphabet, signifies Mercury; B.A. 
stands for bachelor of arts; B.L. for bachelor of Jaws..; 
and B.D. for bachelor of di,·inity. 

BABOON, in zoology. See S1>11A. 
BABYLONICA, texta, a rich sol't of weal'ing•, or 

hangings, so denominated from the city of Babylon, where 
the practice of interweaving divers colours in tbeil' hang
ingg was 6rilt in,·ented. 

BACA, in botany. See BERRY. 
BACCH1E, in antiquity, priestesses of the gocl Bacchus. 

They were liken•ise called mrenades, on a1,;count of the 
franlic ceremonies used in I heir feasls; as also thyades, 
which signifies impetuous, or furious. 

BACCH AN ALJ A, feasts celebrated in honour of Bac
cbu• by the ancient Greeks and Romans; of wl1ich the 
two moat remarkable were called the greater and lesser. 
The laller were held in the open fiel<ls about autumn; 
but the greater, called dionysia, were celebrated in the 

cilfilnc"t~nf~fs; in botany, ploughman's spikmard, a 
genus of the polygamia superftua order, belonging to the 
1:Jyne;enesia class of plants ; and in the natural mel hod 
ranking under the -19th order, compositre discoides. The 
characters a.re; it has a naked recep1acle, and hairy pap
JHl)i; with a cylindrical imbricated calyx, and feminine 
florets mixed wilh the hermaphrodite ones. There are 9 
specie11, all nalives of M'arm climates i of which the two fol
lowiug chiefly merit nolice. 

1. Baccbaris ha1imifolia, or Virginia groundsel tl'ee, a 
native of Virg inia and other parts of Norlh America. It 
grows about 7 or 8 feet high, wilh a Cl'Ooked shrubby stem; 
and flowers in October. 'r11e flowers are while, and not 
\•ery beautiful; but the leaves coalinuing green, has occa· 
siooed this shrub to be ad milted into many curious gardens. 
It may be propagated by cutlings; an<l will live very well 

1 
in ! he open air' though severe frosl wm sometimes destroy it. 

2. Baccharis ivcefolia, or African tree grounclse1, a na
tive of the Cape of Good Hope, as well as of Peru and 
other warm parts of America. It grows to the height oJ: 
5 or 6 feet; and though there is little beauty in the Bow
er, has been long ~dmittti'LI into the gardens of the curious. 
It is pretty hardy, and will live abroad in moderate win-

~~:~~~ ~~~~:~d ~0~u~~s 5~:~~-kef: i; 3~e~: ~~~~easga~~~ 
either by cuttings or by seeds, which ripen well in this 
country. 

BACCHIUS, in ancient poetry, a kind of foot composed 
of a short syllable and two long ones. 

BACILLARIA, in natural history, a genus of vermes 
fofusorire, of which only a single species is describ
ed. The body consists of straw like cylinders, placed 
parallel to each other, and frequently changes its direction 
and arrangement. 

BACK, in brewing, a large flat kind of tub or ' 'essel, in 
which the wort is put for cooling. The ingredients oi 
beer rass through three kinds of vessels: they are mash
ed in one, worked ia another, and cooled in a third. See 
BRE\\l'ING. 

BACK the sails, is to put them io a situation that will 
occasion the ship to retreat or move aetern. 

BAcK, in the manege. To back a horse, or mount a 
h~rse d dos in French, is lo mount him bare backed, or 
without a saddle. 
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BACK GAMJ\fON, an ingenious game played with dice 
and tables, to be learned only by observation and practice. 
However, the following rules concerning it cannot fail to 
be acceptable to our readers. In the first place, the men, 
which are thirty in number, being equally dh· ided between 
fhe two gamesters, are placed thus, viz. two on the ace 
point, five on the side of your left hand table, three on the 
cinque, and five on the ace point of your right hanJ table, 
which are answered on the like points by your ad\·ersary's 
men: or they may be disposed thu~, vi:;. two on the ace 
point, five on the double sice or sice cinque point, three.on 
1be cinque point in your own tables, and fixe on the s1ce 

point al borne; which are to be answered by your ad\•er
sary. The men being thus disposedJ be sure to make 
good your trey and ace points; hit boldly, and come away 
as fast as you can. When you come to bearing, have_ a 
Cal'e of making when you need not; and doublets now will 
staud you most in stead. If both bear together, he that 
.is first off, without doublets, wins one; if both bear, aad 
one goes otfwilb doublets, he win~ two. If your table be 
clear before your adversary's mea are come in, that is a 
back gammon, which is three; but if you thus go off with 
doublels, it is four. 

The great dexterity of this game is to be forward, if 
possible, upon safe terms; and so to point the men, that 
it shall uot be possible for the adversary to pass, though 
you have entered your men, till you give him liberty, af. 
ter having got two to one of the advantage of the game. 

BACK STAFF, in the sea language, an instrument to take 
the sun's altitude. It consists of two concentl'ic arches, 
the greater of which is divided into 30 degl'ee~, and every 
de,ree into 5 minutes, by means of diagonal lines; anc.l 
the lesser into 60 degrees. There are likewise 3 vanes 
belonging to it : that upon the arch of 30 degrees be
ing called the sight vane; that upon the arch of 60 de
grees, the shade vane; and the other in the centre of the 
arches, the horizon vein. 

To find tbe sun's altitude by this instrument, fix the 
shade vane on the 60 degrees arch, at about 15 or 20 de· 
grees less than the complement of the altitude; and turn
ing your back toward the sun, move the sight vane up and 
down till the sun's image fall on the horizon vane, and at 
1he same instant you see the horizon through the slit in 
the horizon vane, then will the degrees cut by t be shade 
,,ane on the arch, being added to those cut by the sight 
vane on the other arch, be the sun's zenith distance at 
that Hme, which being subtracted from 90 degrees, will 
give his altitude. 

BACOPA, in botany, a genus of the penlandria mono
gynia class and order: the essential charactel' is, calyx 
with a short tube, spreading at top; stam. inserted into 
the tube of the corolla, stigma headed, caps. one celled. 

There is but one species, an aquatic plant of Cayenne1 
celebrated by the inhabitants for its efficacy in curing 
burns. 

BACTRIS, in botany, a genus of the class and order 
monoecia bexandria. In the male flowers the calyx i~ 3 
parted ; corolla 1 petalled, 3 cleft ; slam. 6; fem. cal. I 
leafed, 3 toothed; cor. the same, sligma 3 cleft, drupe 
coriaceous. This genus is classed among the palms: 
there are two species, the majus and minus, both oati\es 
of Cartha!!ena, where th~ fruit is eaten. 

BACULARES, a sect of anabaplists, so called as 
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holding if unlawful lo bear a sword, or any other weapon 
beside:oi a sla.ff. 

BA CU LE, in forlificalion, a kind of portcullis, or gait 
made like a pilfall with a counterpoise, ~nd supported hr 
two great slakes. It is usually made before the corpa de 
garde, not far from the gate of a place. 

BADGER. in zoology. See U asus. 
B,1.DGER, in old law books, one that was licensed to 

buy corn in one place, and carry it to another lo aeJf 
without inrnrring the puniehment of an engrosser. Tbef 
are to be annually licensed by the justices. 

BADIAGA, a waler plant resembling a sponge, and 
said lo be good for remo\·ing the livid marks from blow1t 

BA DIANE, or BAD• AN, the seed of a tree .. hich ~IOWI 
in China, anJ smells like annise seed. The ChUteae, and 
the Dutch, in imitation of them, sometimes use the badiue 
to give their lea an aromatic taste. 

BADIGEON, a mix lure of plaster and freeslooe, aoed 
by statuaries to fill up little holes. 

B.'ECKEA, in botany, a genus of the octandria order 
and mouogynia class of plant:;. The calyx is a permaneal 
perianthium, consisting of a single funnel shaped leaf, cot 
into 5 segments at the brim ; the corolla con~i1t1 of 6 
roundish petals inserted info the calyx; the pericar~QIJ 
is a glubose' cnpsule, made up of 4 Yal\'es, and contautiag 
4 cells, in which are a fe\V roundish angular seeds. 'l\e~ 
is one species, a uath·e of China. 

BlEOBO'TRYS, a genus of the penlandria monogyaia 
class and order. The essential character is, cor. tabular; 
border 5 cleft; cal. double, outer 2 leaved, inner J leafed, 
bell shaped; berry globose, J celled, growing to calyt, 
many seeded. There is but one species, a natin of Zill" 
na in the Soulh Seas. 

BlE'l'YL IA, anointed stones, worshipped by the PJM. 
nicians, and by other barbarous nations. 

BAFFET AS, 01· BAST As, a cloth made of coarsewhilt 
Collon thread, which comes from the East Indies. TbOR 
of Surat are the best. 

BAG, among farriers, is when, . in order 1o retrien 1 

horse's lost appetile, they put an ounce of asafretida,11d11 
mLJch powder of sa\'in, iulo a ba!!, to be tied to thehb, 
keeping him bridled for two hom:-s, several lime" a day: 
as soon as the bag is taken off, he will fall 10 eating. 'llie 
same bag. will serve a long lime. 

B.AGNOLIANS, BAGN"OLESSEs, in chnrrh bi,.fory,1 
sect of heretics, who in realily were manichee111 tholglt 
they somewhat disguised their errors. 'I'hey rejected 
the Old Teslamenl, and part of lbe New; held the ..,Id 
to be eternal, and affirmed that God did not crealethe 
soul when he infused it into the bo(ly. 

BAGPIPE, a musical instrument of lhe wind kind, 
chie~y used in cou.nlr!' places, especially in Hie norlh; it 
consists of two prrnc1pal parts; the first a leathern baJ, 
~hich blows up like a foolhall, by means ofa port vent,« 
little lube, fitted to ii, and slopped by a vahe; the ot~I 
part consists of three pipes or flutes, fhe 6rst called the 
great pipe, or drone, and the second the little one; sbkk 
pass the wind out only al the bollom: the !bird ball 
reed, anc.1 is played on b_y compressing the b:lg under !be 
arm, ~hen f~1ll, and openmg ~nd s!oppin~fhe holes,w!nrh 
are eight, w1lh the finger.. rhe lillle pipe is ordinarily• 
foot long; that playetl oo, tLirtecu inches; and the par! 
1·ent SIX. 



BA I 

BAGUETTE, in architeclure, osmall round moulding, 
less than an astragal, aod so called from the resemblance it 
bean to a ring. 

BAHAR, or BARRE, in commerce, weights used in 
.e,·eral places in the East lndies. 

There are lwo of lhese weights, the one the great ba· 
bar, with which they weigh pepper, cloves, nutmegs, giu
ger, &c. and contains about !Jcwt. and 24 pounds 9 
ouuces, avoir<lupoi• weighl. With lhe litlle bahar they 
weigh <1uicksilver, vel'milionJ h·ory, silk, &c. It contaius 
alJout 437 pounds 9 ounces. 

BAIL, in law, the setting at liberty one arrested, or im
prisoned, upon an action either civil or criminal, upon 
surelies taken for his appearance at a day and place as. 
signed. In ci\ ii cases I he bail is either common or spe· 
cial. Common bail is a ma1ter of course, being nolhing 
but a mere form upon appearance, after personal sen-ice 
of lbe writ, auJ nolice to appear upon lhe defendant. If 
he appear thereto, his aflorney puts in imaginary sureties 
fo1· hig fuflll'e attendance, as John Doe an<l Richard Roe. 
But if the plainliff will make affi.daYit I hat the cause of ac
tion amounts to J Ol. or upward, ia orUer to arrest the de
fendant, and make him put in substantial sureties for his 
appearance, called Rpecial bail; ii is Hien requit'erl that 
the I rue cause of action Le expresded in the body of the 
writ, or pro('ess. 3 Blacks. 287. 

Special bail, are two or more persons, who, after the ar
retot, undertake generally, or enter inlo bond to lhe sheriff 
in a certain sum, lo ensure lhe defendant's appearance at 
the return of fhe wdl; lhis obligation is called the bail 
bond. 

Bail in criminal cases. Upon olfering suffic ient surety, 
bail may be taken eilher in courf, or in some particular 
cases, by the sheriff, coroner, or olher magistrate, but 
most usually by juslices of lbe peace, in the following 
cases: Persons of good fame cht.trged wilh a bare suspicion 
of ruanslaugbter, or other inferior homicide. Persons 
charged with pelit larceny, 01· any felony nor before spec
ified. AcceRsories to felony, Dot being of evil fame, nor 
under r;.lrong presumplion of guilt. Bot bail cannot be 
taken upon an accusation of treaMn, nor of murder, nor in 
the case of manelaugbter if !he person is clearly fhe slay. 
er; nor such as being commilled for felony ba\·e broken 
prison, nor persons outlawed, nor such as have abjured 
the realm, nor approvers, nor persons taken with lhe man
er, or in lhe fact of felony, nor persons charged wilh 
houseburning, uor persons lakcn by writ of excommut1i· 
calo capiendo. 

BAJLE, or BALE, in lhe sea Jangunge. The seamen 
rnll lhrowing the waler by hand out of lbe ship or boat's 
bold, bailing. They also call those hoops tbal bear up 
I lie fill of a boat, ils bails. 

BAILMEN'J', in law, i• a Jeli<ery oflhings, whelher 
wriling.3, goodi;1, &c. to another, sometimes to be <l e lh·ered 
back to !he bail er; I hat ii!, fo him who so delh1~rPJ lbem; 
sometimes to the use of lbe bailee; Iha I h1, of him 10 whom 
Ibey are tlclh-ered; and somclimes a!Ro lo be delh•e1·ed lo 
a thin.I person; this delircry i" called a bailment. 2 
BJa,.k•. 451. 

The following rule:-t are lni<l down as actions in the law 
of h ,ilrncnls: A bailer, who dcrh cs no bene6t from his 
u11de1 taking, is re~pono;ible only for g ross negligence. A 
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eficial to bolb parlies, the bailee must answer for ordinary 
neglect. A special agreement of the bailee to answer for 
more or less, is in general \' alid. All hailers are answera· 
ble for acfual fraud, even though the contrary be stipulat 
ed. No bailee shall be charged for a loss by iue• ii able 
accident, or irresistible forct!, except by special agree ~ 
ment. Robbery by force is considered es irres istible ; 
but a loss by private stealth, is presumplive e\·idence of or ... 
dinary neglect. Gross neglect is a violation of good 
faith. No acfion lies to compel performar.ce by a nakerl' 
conlracl. Tbe negligence of a senrant acting by hi!!' 
masfel·'s orders1 expl'essed Ol' implied, is tbe negligence 
of tbe master. 

BAILIFF, a keeper, or protector. Hence the sheriff' 
is considered -as bailiff to the crown: and the county of 
which be has the care, and in which be is to execute the 
king's writ, is called his bailiwick; so also his officers who 
execute writs, warrants, &c. are called bailiffs. 

BAILIFF, 1vater, an officer appointerl in all port towns, 
for the searc hing of ships, gathering the toll fot·anchorage, 
&c. and arresting persons for debts, &c. on the water. 

BAILIFF is still applied to the chief magistrate of se\·· 
eral corporate towns. '.rhe goHrnment of some of the 
king's caslles is also commilted lo persons called bailiffs, 
as the bailiff of Dover caslle . 

In France, bailiff's ha\·e some considerable prerogatives; 
they are reputed heads of their resp eclive districts, or 
adminislerjuslice by lheir lieulenanls, at least wilh!n the 
precincts of the several parliamenls or pr°':inccs of 
France. In their name justice is a<lminii> lered, conlracl:; 
and other deeds passed, and to them is commille<l the 
command of the mililia. 

In Scollaud, bailiff is the name of aj1ulge, as well as the 
appellation of alderman. 

BAILIFFS of courts baron, summon those comts, and 
execule the process thereof; they present all pound 
breaches, cattle strayed, &c. 

BAILIWICK, signifies sometimes tliat liber1y which 
is exempled from the sheriff of the county, over lvhich 
1he lord of the liberty appoints a baili(f, such as lhe bai
liff' of 'Vestminster. 

BAILS, clerk of the, is an officer belonging lo lhe courl 
of king's bench: he files the bail pieces takt:!u in tliat court, 
and atfends for that purpose. 

BAIOCAO, a copper coin, current at Rome, ant! 
throughout the whole state of lhe church, ten of which 
make a julio, and an hundred a Roman crown. 

BAIRAM, in !be Mahomet an customs, a yearly festirnl 
of the Turks, which they keep after the fast of ramazan. 

The l\lahometans have two bairams, fhe great and the lit
tle. The liflle bairam conlbues for three days, and is se\·
enty days after the 6rsf, which follows immediately afler 
the ramazan. During the bairam the people leave their 
work for three Jays, make pres£nts fo one another, and 
spend the lime wilb g reat manifes tations of joy. If the 
day after ramazan s hould prove so cloudy as lo prevent 
the sight of the ne1v moon, the bairam is put off' to the 
next day, when it is kept, even if the moon should slill 
be obscured, When they celebrale thi< feas l, after nu
merous ceremoni es, or ralher slrnnge mimicries, in their 
mosque, it is concluded with a solemn praye r against the 
infide ls, to extirpale Christian princes, or 1o arm them 
agains t one another, that they may have an opportunity lo 
e'tend th e limits of lheir law . 
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BAITING is applied to the act of smaller or weaker 
heasts al lacking and harassing gl'eafer and stronger ones. 
Bull• and bears are bailed by maslitfo, or bull dogs. The 
practice of bull bailing, and other sports of the same 
kiml, which cannol be too strongly reprobated, may be 
traced to an early period of our history. In the tR•elftl:t 
ceutury, ii was a common practice on e\.·ery holiday. Jn 
the reign of Henry VIII. many herds of b E" ars were 
maintained for I he purpose of baiting. Queen Mary bad 
a great exhibilion of bear baiting immediately after mass, 
with which to entertain her sister Elizabeth, tben a p1is. 
9ner in Hal field bonse; and the same princess, aoon af· 
fer her accession to the throne, entertained the fo1eign 
ambassadors wilh the baitingofb11lhsand bears. The cus
toru of bull baiting was most ingeniously defended l)y l\ir. 
\.Vindbam in the house of commons in tbe session of 1303, 
when a bill was brought in to stop that inhuman practice. 
Whales are bailed by a kind of fish called orice, or killers, 
ten or twelve of which will attack a young \l'bale at once, 
and oot lea\·e him till he is killed. Philos. rrrans. No. 
287. 

BAJULUS, an ancient officer in the conrtof the Greek 
emperors. 

BAKER, a person whose occupation or busioe,;s is to 
prepare brt~ad, or to reduce meals of any kind, whether 
simple or compound, into bread, biscuits, &c. 

It is not known w'ben this very useful busiuess first be· 
came a parlicular profession. Bakers were a distinct 
body of people in Rome nearly l wo hundred years be
fore the Chl'istian era, and it is supposed that they came 
from Greece. 'l'o these were added a number of free
men, who were incorporated into a college, from which 
neither they nor thch· children were allowed to withdraw. 
'.rhey held theil' effecls in common wit bout enjoying any 
power of parting with lhern. Each bakehouse had a pa
tron, who had the superintendeucy of it; and one of the 
patrons had the management of !he others, and the care of 
the college. So respectable were the bakers at Rome, 
that occasionally one of the body w.as admilled omong the 
senators. 

Even by our own statutes the bakers are declared not 
fo be handicrafts; and in London they are under the par
ticular jurisdiclioa of the lord mayor and alJermcn, who 
fix: the price of bread, and have the power of fining !hose 
who do not conform to their rules. 

Bread is made of flour mixed and kne&.ded with yeast, 
water, and a little salt. It is known in London under two 
names, lbe white or tvhecLten, aud the lious.ehold: these 
rli:fer only in de~rees of purily: and lhe Joa.HS must be 
marked wilh a 'V or H, or the baker is liable to suffer a 
penal:y. 

The process of bread making is thu~ describe<l: To a 
peck of meal a,.e odded a han<lful of salt, a pint of yeast, 
a.ml three quarls of water, cold in summer, bot in winter, 

;;~~ '~~rl~~~:t~:e~:oeuet ~~eh~:~·; i~i:et~ebn° 1~1~~1\~~~a~~~~ 
loaves, and put into the oven to bakea rrhe oven takes 
::~~s 'tb0a~:k:~011r to heat properly, and bread about three 

Tlie price of bread is regt!lated accordiug to the price 
of wheat; and bakers are directed iu this by the mauis
trates, whose rules they are bound to follow. By tb~:Se 
the peck )oaf of ea.ch sort of bread must weigh seventeen 
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pounds six ounces 8\'oirdupois weight, and sm~Her Ioa~·es 
1i1 the same propol'lion. E\·eL'J' sack of Hour is to weigh 
two hundred and a half; a11d from this there ought lo be 
made, al an aYerage, twenty such peck loaves, or eighty 
common quartern loa·:es. 

ff the bread was short in its weight only one ounce in 
thirty-six, lhe baker formerly was liable lo be put in the 
pillory; and for lhe same offence he may now be fined, 
al the will of the magislrale, in auy sum not less lhao one 
shilling, nor wore than five shillings for C\ ery ounce want. 
ing; such bread being complained of and weighed in the 
p1·esence of the magistrate within lwenty-four hours arter 
it is baked, becau~e bread loses in weight by keeping. 

It is said that scarcely any natioulives wi1boul bread, 
or somelhing as a substilute for ii. 'l'be Laplan<lera hate 
no corn, but they make bread of their Uried fisbes, ando[ 
the iuner rind of the pine, which seems to be used not 
so mu~h on account of the nouri:shment to Le oblaiotd 
from ii, as for thg sake of having a dry fooJ. In Norway 
they make b1·ead that will keep thirty or forty years, and 
the inhabitanl!! esteem the old a11d stale bread in prt:ler. 
ence to that which is newly niade. }.,or their great feiufl 
particub.r care is taken to ha\'e lbe oldest bread; so that 
at the christeni11g of a child, for inslance, they ha"e 11111-

ally bread which has beeu baked perhaps al the hirthnr 
the falher, or even granclfatller. ll is made from barle1 
and oats, and baked between two hollow slonee. 

rrhe process of biscuit baking, as practised at thnicf .. 
ualling office at Deplford, is curious and inlerealing, 
The dough, which coni!lists of flour and waler 011ly, is 
worked IJy a large machiae. It is then handed over to 
a second workman, who slices it with a large knife for 
the bakers, of whom there are the. The first, or 1he 
moulder, forn1s !he biscuits two at a lime; the second, or 
1nurker, stamps and throws them to lbe SJJliller, who tep
ara!es the "'° piece.s, and puts !hem under the hand of 
the chttclcer, lhe man that suppiies the oHn, whose 'l'Ork 
of throw jog the bread on the peel must be so e.,act, lhat 
he cannot look ufffor a moment. The fifrh, or the dtpOI· 
ilor, receives the bi~cuits on the peel, an<l arranges lbtm 
in the O\'en. All the men work wifh lhe grealest enef· 
ness, and are, in truth, like parts of the same macbitt. 
The business is to deposite in 1 he o\-en seventy biscuilsia 
a minute; and this is accomplished wilb the regnlacify.ol' 
a clock, !he clacking of the peel operating like !he mouon 
of the pendulum. There are twelre onns al Deplford, 
anti each w;[I furnish daily bread for 2040 men. 

'The bakers of London make a distinct company, the 
nincteentb in order. 

BAL.'ENA, the whale, in zoology, a genus offhemam· 
mali~ class, belonging lu the order of celi. ,-fhecharacters 
oflbts genus are these: the balrena, in place of teeth, bat 
a horny plale on the upper jaw, ano a double fistula .or 
pipe for throwing oul water. There are four species: t'IJ· 

J. Ihlenre> bo-ops, the pike heoded whale, ha•• 
double pipe in ils sr.out, lhree fins, and a bard horny 
ridge on ii• back. The belly is full of longitudinal fold! 
01· rug~. It frequents the northern ocean. 'fhe length 
of one taken on the coa~t of Scolland1 as remarked by 
sir Robert Sibbald, was fody-six feet, and its greatest 
cil'curnference twealy. 'l'his species fakes ifs name from 
the shape of ifs nose, which iii narrower aad sbarperpoiol· 
ed lhaa that of olher \':hales. 
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2. Bal,.na musculua has a double pipe in its froot, and 
three fin•; lhe under jaw is much wider than the upper 
one. It frequents the Scotch coa.~ts, and feeds upon her· 
riog11. 

3. Halama mysticetus, the common or great Greenland 
whale, which bas no 611 on the back. 'l1his is the largest 
of all animals; it is even at present some limes found in 
the northern seas ninety £eet in length; but formerly they 
were taken of a much greater size, when the captures 
were less frequent, and the fish haJ lime fo grow. Such 
is their bulk wit bin the a relic circle: but in the torrid 
zone, where they ate less molested, whale3 are still seen 
one hundred and ~ixty feet long. The head is \'ery 
much disproportioned lo lhe size of the body, being one 
third of lhe size of the fish: the under lip is much broad
er than the upper. The tengae is composer! of a very 
soft spongy fat, capable of yielding fit·e or six barrels of 
oil. The gullet is very small for so vast a fi:Jb, uot exceed
ing four inches in width. In the middle of lhe head are 
fwo orifices, through which il spouts water to a vast 
height, and wi!h a great noise, especially when di::1turbed 
or wounded; the eyes are placed towar<l the back of the 
head, being the most con\enicnt ~iluation for enabling 
them to sec both before and behind; as also to see over 
them, where ll ~ ir food is principally found. They are 
guarded by eyeiid5 and eyelashes, as in quadrupeds; and 
the animals seem to be ' 'ery sharp sighled. Nor is llleir 
sense or hearing in less perfection j for they are wr:.rned 
at a great distance of any danger preparing against I hem. 
It is true, indeed, th;:t lhe external organ of hearing is 
not perceplible, for this might only embarrass them in 
their natural element; Out as soon as the thin scarf skin af .. 
fer D'lenlionell is removed, a black spot is discovered behind 
the eye, and undel' that is lhe auditory canal, that leads 
to a regular apparalus for bearing. Jn short, lhe anin1al 
hears the smalleal sounds at Vel'y great distances, an<l at 
all lime~, except when it is spouting water; which h' 
the lime that the fishers approach to slrike ii. ·what is 
called whalebone, adheres. lo lhe upper jaw, and i~ form· 
ed of lhin parallel laminro, some of the longest four yards 
in length; of these there are commonly 350 on each side, 
but in very ol<l lisb more. They are surrounded with 
long stroug hair, not only that they may not burl the 
tongue, but as strainers to prevent the return of their food, 
when they didchare;e !he waler out of their mouth. 'l'lie 
real bones of the whale are hard, porous, and full of mar
row. 'l\M very slrong bones sustain lhe upper lip, ly
ing against each olher in the shape of a half moon. The 
rail i.s bron!I and semilunnr; and when the fish lies on one 
sit.le, ils blow is tremendous. The tail alone it makes use 
of, lo advance ili;elf forward in the wafer; anti if is surpri~. 
ing will1 what force and celerity ils enormous bulk culs 
ti•rou~h the ocenn. The fins are only made use of for 
turning: in the wafer, anJ gi\ing a direclion to lhe veloci
ty impressed by the lail. 'l'he female al~o makes use of 
I hem, when pur~ued, to IJear off her young, clappin_g them 
on her back, an<I supporting lhcm b.y the fins on each side 
fwui fall in;. 'rhe "·hale 'ariea in colour; lhe back of 
Miile bcin~ red, the belly generally while. Olhcrs are 
black, some mollled, ant.I olhers c111ile white. Tl1eir col· 
ours in 1he waler ~re exlrcmel.'• beautiful, and I heir skin 
i..; very smooth ant.I .-!ippery. 'rl.1e outward or scarf skin 
of !he whale is no thicker than parchmcnl; Uut lliis rc-
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moved, the real skin appears, of about an inch thick, and 
covering the fat or blubber that lies beneath: this is from 
eight to twelve inches in 1hickness; and is, when lhe 6$h 
is in heal1h, of a beautiful yellow. rrhe muscles lie be· 
neath; and these, like the fie~h of quadrupea!!I, are ,·ery 
red and tough. 'l'be teats in the female are placed in I be 
lower part of the belly. 'l'bey breed only once in two 
years. Their fidelity to each olher exce'eds whafe\er we 
are told even of I he constancy of birds. Some 6shers, as 
Anderson informs us, hHing struck one of two whales, a 
male and a female, that were in company toge I her, I he 
wounded fish made a long and terrible resistance ; it 
struck dowa a boat with three men in it, wi1h a single 
blow of ils tail, by which all went lo the bottom. Tbc 
other still at I ended it.s companion, and lent it erery as
Si!:lfance; till, at last, lhe 6sb that was struck sunk un
der the nurnbe11 of its wouad!:I; while ils failhful a!sociate, 
disdaining lo sunive the Joss, with great bellowing, 
stretched ilself upon the dead fish, and sl1ared its fale. 
rrhe whale goes with young nine or ten months, and is then 
falter lhan usual, paPlicularly when near tne lime of 
bringing forth. It is said that the euil>ryo, when first per'
ceptible, i~ about seveateen inches long, and white ; but 
the cub, when excluded, is hlack, and about len feet long. 
She generally produces one young one, and ne\'Cl' above 
two. \\' hen she suckles her young, she throws herself on 
one sitle of the surface of Hie sea, and I he young one at
taches itself to the teat. Nolhing can exceet.I lhe lender· 
ness oft be female for her olfspring. Even \vben wounded, 
she slill clasps her young one; and when she plunges to 
arni<l dangtlr, takes it to lhe bot I om; but rises sooner than 
usual, to give it breath ilgain. The young ones continue 
at the hreast for a year; during which lime, !hey are cnll
ed by the sailors, short heads. They are then exlreme
ly fat, and yield above fifly barrels of blubber. 'l'he 
mother at the same lime is equally lean anti emacialed. 
At the age of two yea1·s they are called t;/nnls, as they do 
not tlnh•e much immediately after quilling the brea~t; 
they then yiei<l scarcely above twet1ty or lwenty-four 
barrels of blubbe1•: from that time forward tl\ey are call· 
ed skull fish, and their age i~ wholly unknown. The food 
of the great whale is a small sea insect well known under 
the name of the Medusa OP sea blubber. 

4. Bal.,na physalus, or fin fish, see Plale XV. Nat. 
Hist. fig. 4-t. is dislinguis-bed from the common whale by a 
fin on the back, placer! very low and near the tail. The 
length is equ~I lo that of the common kind, but much 
more slender. It is furnished with whalebone iu the upper 
jaw, mixed with hairs, but short and knotly, an<l of lit lie 
value. 'l'he blubber also in lbe body of this kind is very 
inconsiderable. Tbese circumstances, added to ifs ex
treme fierceness and agility, which render lhe capltHe very 
dangerous, cause the- fishers to neglect it. 'l~be r1ath·es ef 
Greenland, l10weHr, hold it in great esleem, as it affords 
a quantily of flesh which to their pnla1e is very agree
able. The lips are brown, and like a twisle't rope : 
the spout hole is seemin§!;ly split in lhe top of i1s head, 

~l~:fl;~ha "~~~~'te;t h~li~;~~, '~~lae~· ;;;~h r.:1~:~~01~1~~l~a~i.ole:};~~ 
fishers are not .very fond of seeing if, for on its appearance 
lhe others retire out of .those seas. Jt feech on hcrrin~ 
and small (i:,b. Jnoffensn•e as the whale is, it is not wHh
oul enemies. There is a small 3nimnl, of lhe shell fi.rh 
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kind called lhe whale louse, that stickl:I to its bocly, as we 
see shells s1idi11g lo the foul bollom of a ~hip. This in
sinuares itself cbie8y under tbe fins; and whafe\ er efforts 
1be great amrual makes, it slill keeps its hoid, and Jh·es 
upon rbe fat, which it is pro\-·icled w11h instruments to ar· 
ri'e at. 

The sworJfish, however, is the whale's most terrible 
enemy. "At the sight of this little aaimal,''sayaAnt.ler
!on," the whale seems agitated in an extraordinary man· 
ner, leaping from the water as if with affrighl : wbere\·er 
il appears, the whale perceiYes it at a distance, and Oies 
from it in the opposite direction. I have been myself," 

. continues he, " a spectator of their terrible encount~r. 
'The whale has no inslrument of d~fence except the la1I; 
with that it ~ndeavours to strike the enemy; and a single 
blow taking place would effectually destroy its adversary: 
but tbe swordfish is as acth·e as the other is strong, and 
easily arnirls the stroke; then bounding into the ail', it 
falls upon ils enemy, and endearnurs not to pierce witb its 
pointed beak, but to cut with jts toothed edges. The sea 
all about is soon dyed with blood, proceeding from the 
wounds of the whale; while the enormous animal vainly 
endearnurs to reach ils inrnder, and strikes with its tail 
against the surface of the wafer, making a report at each 
bJow, loµJer than the noise ofa c~noon." 

There is still another powerful enemy to this fish, which 
is called the orien or killer. A number of lhese are said 
1o surround the whale in the same manner as dogs get 
round a bull. Some attack it wilh their teeth behind; 
others at tempt it before: until, at last, the great animal is 
lorn down, and iis tongue is said lo be the only part they 
devour when they hal'e made it their prey. 

But of all the enemies of these enormous fishes man is 
the greatest: he alone destroys more in a year lhan the 
rest in an age; and aclually has thinned their numbers in 
1hat part of the 1rnrld where they are chiefly sought. At 
I he first discovery of Greenland, whales not being used to 
be disturbed frequently, came inlo lhe very bays, and 
were accordingly killed almost close to the shore; so that 
fhe blubber being cul off, was imme<lialely boiled into oil 
on the spot .. The ships, in !hose times, took in no1hing 
but the pure oil and tbe whalebone, and all the business 
was executed in the country; by which means a ship 
could bring home the product of many more whales than 
she can according to lhe present method of conducli11g 
1his trade. The fishery also was then so plenliful, that 
they were obliged somelimes to send olher ships to felch 
off the oil they bdd made, the quanlily being more than 
the 6shing ships could bring away. Bui time and change 
vf circumstances ha Ye shifted the situation of lhis trade. 
'.I1f1e ships corning in such numbers from Holland, Den· 
inark, Haruburgb, and other northern countri·es, all in· 
1ruders upon the English, wbo were tbe first discoverers of 
Greenland, the whales were disturbed; and gradually, as 
other fish often do, f'Ursaking the place, were not to be 
killed t:10 near the shore as before; but are now found, 
and have b~en so Her since, in the openings a.nJ space 
among the ice, where they ha,·e deep water, and where 
they e;:o someri:ncs a great many leagues from the shore. 

The whale fishery begins in l\lay, and coutinues all 
June and July; but whether the ships ha\'e good or bad 
success, 11.iey must come away, and get clear of the ice, 
1'y the ead of August ; so that in the month of September 

at furthest they may be expected home; ~ut a •hip that 
rncels with a for11.nale aoJ early fishery in Ma), 111a1 
reluin in June or July. . 

'I'he ma11ner of laking whales at present is as follows: 
Elery ship is pro,ic.led wilh six boats, to each of~bkb 
belong six men for rowi~g the hoaf, and. ao .J1arpooner, 
\\hose business is to slnke tbe whale wllh lllS harpoon, 
Two of the.se boats are kept constanlly on lhe ~·a1ch at 
some dislcrnce from tbe ship, faslened to piece&ofice, and 
are relie\'ed by others e,·ery four hour!:! .. As soon 111 a 
whale i11 perceh·ed, both the boats se.I out Ill pu1·isuil of it, 
and if eilher of lhem can come up before lhe whale finally 
descends, which is known by l1is throwing up his tail, lhe 
harpooner di.;cbarges his harpoon at birn. '11here is no 
Llifficully in choo'iling the place where lhe whale is lo be 
strnck, as some have asserled; for these creatures 01111 
come up to the surface in ortler to spoul up the waler, or 
blorv, as lhe fishermen term ii, and therefore always keep 
the sofl and rnlnerable part of their hodie• abore water. 
A late improHment was made in the mel hod of discharg· 
ing t be harpoon, namely, by shooting it out of a kind of 
swivd or muskeloon: but it does not appear I bat si11ce 
this improvement was made, lbe whale fishing ships hare 
LaJ betler success than before. As soon as lhe "·hale is 
stmck, the men set up one of iheir oal's ·.1 I Le midJle of 
the boat as a signal lo those in tlJe ship. On perceiring 
this, lhe watchman alarms all the rest with the cry of 
fnll ! fall! upon which all the olher boats are imweJi. 
a1ely sent out to the assistance of the firsl. 

The whale, finding himself wounded, runs off with pro
digious ''iolence. Somelimes he descends pel'pe11dicular
)y; al others, ~oes otf horizontally, at a small deplh be· 
)ow the surface. The rope which is faslened lo the liar· 
poon is aboul two hundred falhoms long, and properly 
coiled up, tbal it may freely be gh·eo out as fhue i!I a de· 
mand for it. At first lhe velocity wilh which this line runa 
O\'er the side of the boat is 80 gr~at, lhat ii is wetted to 
prevent its taking fire: bnt in a short time fbc strength of 
lhe whale begins to fail, and lhe 6shermen, instead of !el· 
ting out more rope, slril'e as much as possible to pull back 
what is gi\•en oul already, I hough they alw~ys find them· 
seh•es nece5sitated to yield at last to lbe erforls of !he ani· 
ma), to prevent l1is sinking their boat. ]f he runs out 
the two hundred fathoms of line conlair.ed in one boal1 

that belonging to another is immediately fastened to the 
end of the firs1, and so on; and lhf're ba\"e been instance1, 
"here all the rope belonging lo the six boats has beeone~ 
essary, !hough half that quantity is seldom required. The 
whale cannot stay long below the water, but again comes 
up to blow: and being now much fatigued aud wounded, 
stays longer abo\·e water than usual. This gil es anolher 
boat time to come up with him, and he is again alruck 
wilh anolher harpoon. He again descends, but wilb le11 
force lhari before; aad when he comes up again, ia gener
ally incapable of descending, but suffers 11irnself 10 be 
wounded and killed wilb long lances, which the men are 
ptoYided wilh for lhe purpot:1e. He ii known to be near 
death when be spouts up the water deeply tinged 1'ilh 
blood. 

'l'he whale being dead, is Jaghed alongside the •hip. 
'I'hey then lay it Qfl on~ side,, and put two ropes, one at 
the bead, and the of her 111 lbe place of the lail which lo
gctlter wilh the fins, is struck off as soon as he is taken, to 
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keep theoe eslremities aho\'e waler. On the off side of 
the whale are two boats, to recei\'e the pier.es of fat, 
utensils, and men, that might otherwise fall into the water 
on lh<it side. 'rhese precautions halir.g been taken, 
three or four men wilh irons at their feet, to pre•,;ent 
slipping, gel on the whale, and begin lo cul out pieces of 
about three feet thick and eight long, which are haul
ed up at the capstan or windlass. W'hen the fat is all 
got off, they cut off the whiskers of lhe upper jaw with an 
axe. Before they cut, they are all lashed lo keep them 
firm: which also facilitates tbe culting, and prevents lhem 
from falling into the sea. lVhen on boart.I, five or six of 
them are bundled together, and properly stowed; and 
after all ii! got off, the cai-caB!!I is turned adrift, and demur· 
ed by the bears, who are very fond of it. In proportion 
as the large pieces of fat are cul off, the rest of the crew 
are employed in slicing them smaller, and a]so in picking 
out all !he Jean. When this is prepare<!, they slow it 
under the deck, where it lies till the fat of all the whales 
is on board; then cutting it still smaller, they put it up in 
cash in lhe hold, cramming them \'ery full and close. 
Nolhing now remains but to sail homeward, where lhe fat 
is boiled, and melted down into train oil. 

BALANCE, or ballance, in mechanics, one of the sirn· 
pie powers which serve lo find oul the equalily or differ· 
ence of weight in heavy bodies. See MECHANICS. 

The modern balance consisls of a lever, su~pended ex· 
aclly by the middle, and scales aOixP.d to each exlremity: 
the principle on which each i.:! fouuded is the same, and 
may be easily conceived. 

BALANCE, f,ydrostatiwl. See the article HrnROSTAT· 

ICS. 

BALANCE of trade, in commerce, the equalily belween 
the value or the coa1moditie1:1 bought of foreigners, and !he 
value of the native productions (Sansported into other na· 
tions. 

It is reckoned that that nation has the ad\'anlage in the 
balance of trade, which expor·fs more of native com modi~ 
ties, and imports less of the foreign; so that the nation 
grows so much richer in bullion as the balance of !hat 
trade amounts to, which must be made up of bullion or 
money • 

.Among various others, the most received methods of 
arrhing at the knowledge whether a nation gains or loses 
by foreign trade, or any branch thereof, are the following: 

1°. A strict survey must be taken of what proportion 
the value of the commodities exported bears to I hose im· 
ported. If the exports exceed the imports, it is conclud· 
ed that Haaf nation is so far in a gaining way, by tLe over· 
plus imported in bullion. But this method is uncertain, 
from the diffir.ulty of obtaining a true account, eilher of 
the exports or imports; as cuiitom house books are no rule 
in this case. on account of the running of goods, especially 
many fine commodities of small bulk, bu.I great value; be· 
aides the various accidenls which affect the nlue -of the 
atock, either isent out or bronght in, as losses at sea, &c. 

2°. The second method, no less defective than the 
ether, is by observing the course of exchange, which if 
generally above the intrinsic value, or par of the coins of 
foreign couutriet11, we not only Jose by such exchange, but 
the same is a proof Iha! we lose by the general course of 
our trade. 

3°. The third method is made from the increa1e or the 
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diminution of onr traUe and shipping in general; for if 
these diminish, I he 03Jion lo~e!5, and vice i 1ersa: this seems 
equally imperfect wilh the following. 

4°. A fourlh way i!1, l>y observing the increase and 
diminution of our coin and bullion. 

BALANCE of a clock or watch. See the article CLOCK .. 

WORK, 

BALANCEjis.i. See ZrG..ENA. 
BALANI marini, certain mullinhe shells, usually 

growing in clusters on the shells of the larger sort of sea 
shell fish. See LEPAS. 

BALCONY, in arcbifecture, a projection in the front 
of a house, or other building, sapporled by pillars or con· 
soles, and encompassed with a balustrade: or it is a kind 
of open gallery for people lo stand in, to behold any pub
lic show, or for taking lhe air in. 

BALCONY, iu a ship, is a gallery either CO\'erecl or open, 
made abaft, either for ornament or convenience of the 
capfttin's cabin. 

BALDACHIN, or BALDAQ.UIN, in architecture, a 
building in form of a canopy, supported by pillars, and 
frequently used as a co,·eriog to insulaled allars. Some 
also use lhe lerm baldachin for the shell O\'er a <loor. 

BALE, in commerce, is said of mercLandises packed 
up in clolh, and cord~d round ' 'ery tight, in order.to keep 
tl.iem from breaking, or preser\'e them from the weather. 

A bale of cotton yarn is from three to four hundred 
weight; of raw silk, it is from one to four hundred; of 
lockram or dowJass eilher three, three and a hair, or four 
pieces. 

Bu.E goods, among the English merchants, are all such 
as are imported or exported in bales; l>ul the French give 
that name to certain hard ware5, and other sort of merchan
dise, which come to Paris, and are comwonly made by lJaJ 
wodi:men, of indifferent materials. 

BALISTF.S, in ichlhyology, a genus of 6slies belong
ing to I he order of amphibia nantes. ~rue characters arc 
these: fhe head is flal; there are eight teeth in each sidet 
and the f\VO anleriorones are longest; in lbe place of gills, 
the baliste~ has an aperture immediately above tbe pecto· 
ral 6ns.; the body is Ha.I, lhe scales arejoineJ rogether by 
the skm, and the belly 1s keeled. There are 24 species of 
this genus: tbe most remarkable are, 

an~• t~: 1!~\~:sa~~~~~~:i1 ~e~~~p:ans ::~~r~~!:~~d I~~~ka f~:~ 
tive of Jmlia. 

2. Balistes hispidus bas the bead fin uuiracliated; and 
there is a round black spot in the lail fin. The body i• 
r?ugb, and bristly toward the tail. The spine or horn is 
situated between tLe eyes; the snout i~ subulated; and in-

~~::~so~ ~a~~;y 0~,b~lr~l~~a~ ragged sharp spine. '!'Iris spe-

3. Balistes monocel'os, whose head fin consi$fS Clf but 
one ray, an<l lhe tail rays are carinafed. It is called the 
unicorn fish by Calesby, who informs us Iha! the intes
tines of this fish are full of small shells and coralline sub
stances, wbich by the strenglh and hardness of irs jaw it 
is enabled to ~rind Yery small •. These 6sh, he adds, are 
not eaten, being accounted po1sononii. '!.,hey most fre. 
quent tho~e seas, amongst lhe Bahama islands, lrhere the 
corals are m grealest plenty. 

4; Balisles papiilosus has a biradiated hack Gn, and a 
pap11lous body. 
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:,. Balistcs ringens has a triradiated back fin; there are 
three folds in each side or the head, and the tail fiu is fork
ed. II is found at Ascension hland. 

ti. Balistcs tomento>iuo:, whose head fin is biradialP.:d, and 
the body or it toward the hind part is hairy. It is a na-
1h·c of America. 

7. Bali~tes \'erruco~us has a triradiatecl back fin, and 
the tail is full or little warts. In the place of a belly fin, 
ibis sperics has a large, thick, warty ray. It has 25 small 
l't!\'erscd sharp spines at the side of the tail, disposed in 
four row:s. TL is a native of India. 

8. Ralistes \.'etula, or old wife, has a triradiated back 
fin; tlte I.Jelly fin is longitudinal, and somewhat carinaled; 
and !he tail is fin forked. It is found at Ascension Island. 
See Plate XV. Nat. Hist. fig. 45. 

Nearly all the fishes or this genus, which hy Linnreus 
is divided into nineteen species, but by later writers into 
twenty-four, are remarkable for their splendid colours. 

BALI VO amovvndo, in law, was a writ for removing 
a bailiff from his office, for want of having sufficient lan<l in 
his bailiwick to answer the king and his people, acconling 
lo the statute of Westminster, 2 reg. Orig. 78 . 

BALLS of fire, iu meteorology, are meteors seen pass
ing over couAtries, and estimated to be at considerable 
heights in the atmosphere. 

BALL, in the military art, comprehends an sorts of bul
lets for fire arrus, from the cannon to the pistol. 

Cannon balls are of iron; musket balls, pistol balls, &c. 
are of lead. rrhe experiment bas been tried of iron balls 
for pistols and fusees, but they are juslly rejecletl, not 
only on account of their lightness, which prevenls them 
from flying straigbt, but because they are apt to (un-ow 
the barrel of the pistol. 

Cannon balls al·e distinguished by their calibre:; thus: 

A 421 ,6,684 inches • 6~00 
24 5,547 
18 5,040 
12 >pound ball, the diarr.·14,403 9J eter of IVhich is 4,000 

6 3,498 
3 2,775 
2 2,..t23 
I 1,923 

BAr.LS,jire, ( of which there are various sor!s used 
BA us, light, 5 for various purposes. Their compo

sition is mealed powder two, i:::dlpetre one and a half, sul
phur one, resin one, turpenHne two and a half. 8orue
t imes they are made of an iron shell, someH.mes of a stone, 
~lied and co\•e1·ed with various coats of the aboYe compo
silion, till if c:onglomerales to a proper size; the last coat 
being of grained powder. But the best sort is lo fake 
thick brown paper, and make a shell the size of lbe ruor
lar, anJ till it wifh a composition of an equal quantity of 
sulphu:, pitch, resin, and mealed powder;. which being 
well m1xed 1 and pul in warm, will give a cleat fire, aud 
hurn a con:sillerable time. 

'Vhen !hey are intended fo set fire to magazines, 
built.Jing;.s, &c. 1 he composition must be mealed powder 
1e11, saltpetre two, sulp~nr four, aud resin one; or rallier 
mealetl powder forty-eight, sallpetre thirty-two, sulphur 
sixteea~ res~n four, steel or iron filings two, fir lree saw. 
du~t Uo1le<l 10 saltpetre lye two, birch wood charcoal one, 
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well rammed into a shell foi· that purpose, having variou1 
holes filled with small barrels, loaded wilh musket balla; 
and, lastly, the whole immerget.l in melted pitch, resin, 
and turpentine oil. 

BALLS, smoke, are prepared as above, with this differ. 
ence, that 1hey contain fi\'e to one of pitch, resin, ao4 
sawdust. rrhis compoeitiou is put into shells made for that 
purpose, having four holes to let out the smoke. Smoke 
balls are thrown out of mortars, and continue to smoke 
from tweoty-fhre to thirty minutes. 

BALLS, slink, are prepared by a composition orm..ie.t 
powder, resin, saltpetre, pitch, sulphur, rasped horsu' 
and asRes' hoofs burnt in the fire, asafretida, seraphim 
gum or ferula, and bug or slinking herbs, made up iuto 
balls, as mentioned of light balls, agreeably to tl1e size ol 
the mortar out or which you intend to th1·ow them. 

BALL•, poisoned. We are not su1·e that they lia•e 
evel' been used in Eurbpe ; but the Indians and Alri· 
cans have always been very ingenious at poisODing HT· 
enl sorts of warlike stores and instrumeats. rrbeir cam.. 
positiQn is mealed powder 4, pitch 6, resin 3, sulphur 5, 
asafreticla 8, poisonous substances, chiefly euphorbit, JI, 
made into balls as above directed . At the commence
ment of the French re\""olution, poisoned balls were ex· 
hibiteu lo the people, as prete•ded to ha'-e beea fired by 
lhe Austrians, particularly at the seige of Lisle. Tley 
contained glass, small pieces of il·on, &c. and were said to 
he concocled together by means of a greasy compos~ioo 
whicL was impregnated wilh poisonous matter. 1H 1792 
they were <leposited in the archh·es of Paris. 

BALLS, red hot., are fired Qut of mortars, howitzers, or 
cannon. Use which you will, the ball must be made rf4. 
hot, which is done upon a large coal fir·e in a squue llitle 
made in the ground, slx feet every wa.y, and four or 6u· 
feel deep. Some make the 6,re undel' an ifon grate, on 

~~~i~:i\hi:~~~l~co;n?;~\!s ~;~d ~le~~tbt~~~.~~~~:.y !i t:i:! 
red hot, all the fiery partides must be swept off. Wh&I· 
ever machine you use to throw the red bot balJ out ef, it 
must be elented according to the distance yM i:a.teH it 
shall range, and the charge or powder must be pat iole a 
flannel cartridge, and a good wadding upon that; lbu& 
piece of w-ood of the e-xact diameter of the piece-, and aheot 
1 hree and a half inches thick, to prevent the ball from sel
fing fire lo the powder; then place tne ball' on the eige 
of the mortar, &c . wilh an instrument for 1hat pwpa1e, 
am! let it roll of itself agaiust the wood, and instM>tly fire 
it off. Should th~re be a ditch or parallel bcl'ore sach a 
battery, w1fh soldiers, the woo<l must not be used, l!!I the 
b_la.st of powder will break it to pieces, and its <>WD ~!If. 
t1~1fy prevent 1t from flying far; it would in that case e11l1er 
ktll ~-r Wound your 0\l'D peopje: fur this ueficien£y tke 
wadmng mud be double. 

BALLS, chain, are two balls linked together by a cliaitt 
of eight or tea inches long, and some ha\·e been wade wilb 
a chain of three or four feet Jong; they are used to de
s~roy the palis:adoes, wooden bridges, &c. of a forti&ca· 
t1~n; they are also Yery de-5tructh·e to the rigging el • 
sl11p. 

BA.LL and socket is an iostrumf>nt made of brass, wilk 
a perpe.tual screw, s.o as. to move horizontally, 'ferticall!,. 
and ob!1qn~ly; and ts generally m;e.ti for the managing ol 
s1:1rreymg wstrument:::, :iod astronomical in:struments. 
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n. LL, p!Aff, the English name or the lycoperdon. See 
LYtOPEBDON. 

BALLAD generally means a kiml or oong, adapted to 
1he capacity or the lower class or people. It has not, 
howeHr, been always confined lo low and inferior com· 
posilions. ln an old English version of the Bible, Solo· 
moo'• Song is designated as the ballad of ballads. Some 
ha\'e oupposed !hat the knowledge or the ballads in com
mon use is necessary to a minister of state to learn the 
1emper and disposition or the people; and lord Cecil, 
prime minister to queen Elizabeth, is said to have made an 
ample collection or ballads for this purpose. See Dr. Per
cy's Collection or old English and Scottish Ballads, and a 
dissertation prefixed to Dr. Aikin's Collection of Songs. 

BALLAST, a quantity of stones, gravel, or saud, laid 
in a ship's hold, to make her Hink to a cet·tain depth into lhe 
water, and sail uptight, rendering her of a prodigious 
weight. The ba11ast is sometimes one quarter, one I bird, 
or one half, of the ship's burden, accord:ng to the differ
ence of the bulk. FJnt Tessds require the most balla3t. 

The following table will exhibit in one view the quantify 
of ballast allowed to ships of different sizes: 

Ballast allowed to tlie following Shi11s. 

Gun1. 'l'onn11ge. Iron Shingle 
Tons. Tone. 

110 2290 180 370 
JOO 2090 180 370 

98 2110 160 350 
90 1870 160 350 
80 1620 140 300 
74 1700 80 270 
64 1370 70 260 
50 1100 65 170 
44 900 65 160 
38 930 70 170 
36 870 65 160 
32 700 65 140 
28 600 60 JOO 
24 500 50 80 
22 450 50 70 
20 400 50 60 

Sloop 300 50 40 
Brig 160 30 ).) 

Cutter - 20 ~Seldom 
Sloop - 15 any. 

The iron ballast is first stored fore and aft, from bulk 
head to bulk head; then the shingle ballast is spread and 
levelled over the ir-0n. 

Ships are said to be in ballast when they have no other 
loading. Masters of •'essels nre obliged to declare the 
quantity of ballast they bear, and to unload il at certain 
places. 'l'hey are prohibited unloading their ballast in 
lia,·enci, roads, &c. inattention to which has ruined many 
excellent ports. 

BALLET, a kind of dramatic poem, representing some 
fabulous aclion or subject divided into several acts, in 
•hich several persons appear, and recite things under lhe 
name or some deity, or other illustrious character. The 
term i! now parlirularly used for a stage dance. 

Bu.LET is likewise the name given, in France, to a 
\\·bimsical kind of opera, in "hich dancing is a principal 
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part of the performance. Jn most of lhese ballets the ser• 
era.I a.els seem so many different subjects, connected only 
by some general relation foreign to 1he aclion, which the 
spectalor could not di;;cover, if it was r..ot made known in 
the prologue. 

llALLIAGE, a small duty paid to the city of London 
by aliens and others for certain commodities exported by 
them, which they claim by their charier. 

BALLI ST A, in antiquity, a military machine used by 
the ancients in besieging cities, to I brow large stoues, Uarts, 
and ja\•elins. 

It resembled our crossbows, though much larger and su· 
pe1·ior in force. 

From this engine, stones of <- size not less than mil1 
stones were thrown wilh so great violence as to dash whole 
houses in pieces at a blow. It is described thus: a round 
iron cylinder was fa$tenecl between two planks, from 
which reached a hollow square beam, placed crosswise, 
and fastenecl with cords, to which were added screws; at 
one end of this stood the engineer, who put a wooden shaft 
wilh a big head into the ca\'i:y of the heam: this done, 
two men bent the engine by drawing some wheels: when 
the top of lhe head was drawn to the utmost end of !he 
cords, l)Je i;;baft was rlri\•en out or the ballista, &c. 

BALLOON, or ballou, in a general sense, signifies any 
spherical hollow body, of whatever matler it is composed, 
or for whale\·e1· purposes it is designed. 

Thus, with chymists, balloon denotes a round short neck
ed ·vessel, used lo recei,·e what it is distilled by means of 
fire; in architeclure, a round globe on the lop of a pillar; 
and among engineers, a kind of bomb made of pasteboard, 
nnd played off in fireworks, either in the air 01· in 1he wa
ter, in imilalion of a real bomb. 

Balloon, in the J:i'rench paper trade, is a term for a cp1an· 
tity of paper, containing f\venly four reams. It is also the 
name of a sort of brigantine used in the kingdom of Siam. 

BALLOON, air. See Arn BALLOON. 

BALLOTA, white horehound, a genus of the gymno
spermia order and didynamia class of plants; and in the 
natural melhod ranking under the 42d order, verticillatre. 
The cal_vx has fiH teeth, with ten slriro; and the upper lip 
of the corolla is crenaled. It is a common \feed growing 
on the sides of banks in most parts of England, so is seldom 
admitted info gardens. The flowers grow in whorls, upon 
branching peduncles, and lean on Olle side or the slalk:; 
they are commonly of a <lull red colour, but sometimes 
white. It was formerly used in hysteric cases, but is no\V 
fallen into disuse. The Swedes reckon it almost an uni
Tersal remedy in the diseases of their cattle. Horses, 
cows, sheep, and goats refuse to eat it . 'rherc are fh·e 
species. 

BALJ,S, or ballets, in heraldry, a frequent bearing in 
coats of arms, usually denominated according to their col~ 
ours, bezants, plates, hurts, &c. 

BALL US'.rRA DE, a series or row of balusters, joined 
by a rail; serring as well for a rest to the elbows, as for a 
fence or enclosure to balconies, altars, staircases, &c. 

BALNEU'.11, a term used by chymists to signify aves
sel, filled wi1h some matter, as sand, water, &c. in whirh 
another is placed !hat requires a more gentle heat than the 
naked fire. 'l,hus baJn~Jm arenosum, called also balneurn 
siccua.1, or sand he~!, is ":hen the cucurbit is placed iu 
sand, JO ashes, or filmgs of 1roo. Balneum ruarire, or maris , 
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i<\ when lbe t'esscl, conlaining the ingredients to be dis· Its smell is fragrant. The composition or this substance 
1illed, &.c. is put into a vessel of waler, \\ hich is n1ade has not been a3cerlained. It is only from analogy that 
lo boil; so that no greater heat than that of boiling waler it has been put among the balsams. Mr. Jlatchett's ex. 
,·an be communicated lo the subslance to be treated. periments on it are very curious and important. He hq 
Anil balneum y.aporis, or vaporarium, is when two ' 'essels ascerlained that the balsams in general are soluble in alka. 
are <lisposcd in such a manner, that the vapour raised lic:s. ~7hen Tolu is dir~soh•ed in the smallest poHible 
from the water contained in the lower, beats the matler quantity of lixil·inm of polash, it completely loses ila owq 
contained in the upper. See CnYMISTRY. odour, and assumes a mosl fragrant smell, soruewhal re-

BAI.JSA.M, or native balsam, ao oily, resinous, liquid sembling that of the clove pink. "This smell," Mr. 
substance, flowing either spon!aneously, or by means of Hatchett observes, "is not fugitive, for it is still retained 
incisioH, from certain plants of sovereign "·irtue in the by a solution which was prepared in June, and baa re. 
cure of several disorders. Tb ere are many kinds of bal~ mained in an open glass during four months.'' Mr. Hatch. 
sams, bul the most remarkable are benzoin, storax, styrax, ell found that it dissohed in nitric acid with nearly lhe 
balsam of Peru, balsam ~f Tolu. · They owe their must same phenomena as the resins; bnt if assumed the odour 
important properties to tl.ie resinous ingredient. of bitter almonds, which leads him to suspect the forma· 

J. Ben:rnin. This substance is obtained from the sly- tion of prussic acid. 
rax benzoin, a tree which grows in Sumatra, &c. It flows Such are the balsamic substances at present knowa. 
from incisions made in 1he trunk. Benzoin comes to Eu- Tar, which has been sometimes placed among them, is ob. 
rope in large masses of a light brown colour with ye!IO\v tained by a .rude distillisation of the fir, Hence it coa· 
specks. It is very brittle, and breaks vitreous. 'When fains a nricly of ingredients, oil, resin? pyroligooua acid, 
!'ubbed it emits a fragrant odour, and when heated suffi- water. When concentrated by heat it loses these vola
cieutly letil the benzoic acid escape. It i! soluble in al~ tile part~, and is con\'el'ted info pitch~· a aubsfance wbicb 
cohol, but insoluble in water. It is used chiefly to per- possesses the properties of resin. 
fume apartments, and extract from it benzoic acid. It BALSAMLCS, in pharmacy, softening, restoring, heal· 
has not been eKamined by any modern chymist. Its spe- ingt and cleansing meJiciues, of gentle atrenuating princi· 
cific groxily is 1.092. It is considered as a compound of pies, vel'y frien<lly to aatureo See PH AR.MACY. 

resin and ucnzoic acid. BAL'l'IMORA, in botany, a genus of the polygamia 
2. Stora:.r:. This substance is obtained by incision necessaria order and syngenesia class of plants. The re· 

f ~0~1h:hfs~~·~::i~1~ 11i~~~a~t:reaen;~~chl r~~~w:;c~nF~=~~~ ~;fi~~~~~11n a!1sU ~~~~~l;il~~~~~ !~d110t ~=pra~s ~ft ~~ec~~:1:: 
'I'he storax is sometimes in large masses, sometimes in is quinqueflorous. There is but one species, via. ballimo· 
small tears; it is britlle, and bas a brown colour. H has ra recta, a native of Maryland. 
an aromatic taste and fragrant smell. II is soluble in a)... BAMBOEt or bambou. See ARUNDO. 
cohol, and yields benzoic acid by the usual processes. BAMBUSA, in bolany. See ARUNDO. 
It is composed apparently of benzoic acid and resin. BAN, in commerce, a sort of smooth, 6ne muilin, 

3. Styrax. This is a semi8uicl juice, used in medicine wbirh the Eoglish import from the East Indies. The 
on the continent, though scarcely in Britain. Its nalural pie_ce is almost a yard broad, and runs about twentyyard1 
history is but imperfeclly known; but it is sai<l to exude and a half. 
from a tree called by !he natives rosamallos, which is BANANA, in botany. See MusA. 
cultivate<l in Arabia. Bouillon Lagrange has published BAND, in architecture, a general name for any Bat, 
an account of its properties. Its cu lour is greenish, and low member, or moulding, that is broad, but not Hry deep. 
its taste aromatic, and its smell agreeable. It is easily BAND of71ensioners, are a company of 120 gentlemen, 
rnlatilized by heat. When treated wilh waler, ifs ben- who receive a yearly allowance of 1001. for atteodiogoe 
zoic acid is dissolved, while the other constituent remain:;. his majesty on solemn occasions. 
Jt is totally soluble in alcohol, except the impurilies. BAND is also the denomination of a mililary order in 
'Vbe11 exposed to air it becomes harder, and absorbs ox- Spain, instiluted by AJphonsus XI. king of Castile, for 
ygen. Hence we may consider it as a combinalion of the younger sons of lbe nobilily, who, before their admil• 
benzoic acid and an imperfect resin. sion, must serve ten years, at least, eilher in tbe army, or 

4. Balsam of Peru. This substance is obtained from at court: and are bound lo take up arms for the Catholic 
lhe myroxylon !1eruiferum, which grows in the warm parts faifh against the infi<lels. 
of South America. Tlie tree is full of resin, and !he bal- BANDAGE, in surgery, a fillet,roller, or swathe,..ed 
sam is obl:1ined by boiling the twigs in water. It bas the in dressing and binding up \Munds, restraining dangerous 
con::;istency of hoOP.y, a brown colour, an agreeable smell, hremorrbages, aud in joining fractured or dislocated bone•· 
and a hot acrid taste. Like the last it consists ofbenzoic See EuRGERY. 

acid and \Olalile 011, not completely con"eJfed rnlo resin. BANDAJJ, or bundle, the name of a measure in the 
'Vate1 cltssohes parl of the acid, alcohol the whole bal· soulh of Ireland, which is something more than balfa 
.sam. It 1~ easily' ola11l1zed by heat. yard; but the coarse narrow linen is sold in the markets, 

5. B11lsam nf Tolu. 'rb1s substance i! obtained from on which account it is called bundle clot/1. 
!he tol11ifera balsamnm, a lree ~hi~~ grows in S?ulH Amer· BANDALEER, or bandeleer, in military atfaire, a 
1ca. The balsam n.ows from mc1smns made m lhe bark. ' large leathern belr, thrown over the right shoulder, and 
I~ comes lo F.urope 10 small go~rd shells. II. is of a red· banging under the lefl arm.;_ worn by the ancient muske· 
dish brown colour, and cons1derable cous1stence; and leers, bPlh for the susfam1ng of their fire arms and for 
when exposed to the air, it becomes solid an<l hrilllc . the carriage of I heir musket charges. , 
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RANDE, or i11be11J, in heraldry, expresses the po>i
tion of a lion, when he is placed diagonally iu the shield. 
IlA~DEH.ET, a general, or one of the c.ommantlers in 

chief of the forces. 
B_\l\iDEROLE, in heraldry, is a stream affixed by 

small lines or strings immediately under the crook, on the 
ataffof a crosier, antlfolding o\·er the staff. 

BAi'iDEROLL, a little Bag, in form of a guidon, ex
trnde<l more in lengl h than breadth, used fo be hung out 
on tbe masts of ,-esgeJs, &c. Jt is a name also for camp 
colours. 

BANGUE, a species of opiate, in g1·eaf use throughout 
the east for drowning cares, and inspiriag joy. 

HANIANS,a religious sect in the empire of the Mo
gul, who beliele a metempsychosis, and will therefore eat 
no living creature, nor even kill noxious animals; but en
deavour to release them when in the bane.ls of others: 
whence lhe Yulgar phrase ba.nian day for a fast. 

BANISHMENT, a kind of punishment, uy which the 
guilty perso11 is ublige<l lo leal'e the realm. 

There are lwo kintls of banisbment; one voluntary and 
upon oalh, lbc olhcr upon compulsion, for some crime or 
offence; the former, properly called abjuration, is now 
ceased; the latter is chief1y enjoined by judgment of par· 
liarnenl, or other courts of justice. 

By Magna Charla, none i;hal\ be outlawed, or banished 
his country, but by lawful judgment of his peers, accord· 
ing to the law of the land, 9 Hen. Ill. 29. 

BANK, in commerce, a common repository, where 
many persong agree to keep I heir money, lo be ahva_ys 
ready at I heir call or direction: or cerlain societie:ii 01· 

comm1111ilies, who lake the charge of other people's mon· 
ey, either lo improve ii, or lo keep it secure. 

The.re are banks of various kinds. and different in Hie 
na1ure of I heir conslitutions and est~blishmenls: some are 
jnstiluled wholly on the public acco11n!, and put under 
tbe direction of the magislrate111, as lhe famous bank of 
Amslerdarn, where Ilic money deposited shall be always 
kept for !lie use of the prop1·ie1ors, and shall ue,·er be let 
out for profit or advanlage. 

Payments made hy nssignmenfs upon lhis bank are ''al· 
ued from three to six per cenl. abo,·e lhe payment of !he 
money in specie, arising from an opinion !hat !he proprie
tors enterlain of the equily of ils adminislralion; for 
jud~i11g lhemseh·e~ secure lhnt their money lies always 

; ready at hand, !hey st>ldom draw oul large sum~, b11t 
i make I heir nwtual payrnen!s by transferring the sums from 

one man's accounl lo a11olher. 
A second ~orl of bank is such as consists of a company 

of monicd men, who being dnly eslablishecl, :111d incor
po1·otfe1l by the laws of I heir t.:ounlry, agree to depo:-ile a 
rnlain considerable fund, or joiul ~fork, to be employed 
for lhe U!'.e of the society; as lenrling money upon good 
~N·nrity. hnyinc:i; and l'cJJinc; bullion, gold, anJ Hiher, dis
counlin~ l1ill~ of exclrnn~e, &r. Such is !he bank of En~ 
~bntl, whieh wa~ eslnldished in the year 1G9 I, 'rith a cap~ 
1!a\ of 1,200,000/. Thi<; they lent lo g;o\ernment, for 
\diich ci:;hl per cent. inlcrest w:ts paid, aud ·1000/. per 
a1111.111n for rhal'tes ,1f n1r1nJge111enl. The corporation w11s 
r11!1tl1.:rl "rrhe 1!0\-ernor anJ romporny of ll1e bank of En· 
J!l.uul ;" arul !heir t·harln direr led lhal thcl'e be ::i. rro' -
('Jnor Hllll twe11fy-fo11r dirrt'lms; it aim Ian, down ~ulc~ 
lt'.;;JH'Clillg l!Je qualificafioms of\ olers and of ltire c lors, \\ ilh 
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other regulations. In 169i the bank 'll'a• allowed to en. 
large its capital to 2,291,li!l. JOs. for the purpose of sup
porting public credit, bank noles baviag been at l\~·en1_r 
per cent. discounl, owing to the want of punclualily Ill 
the paymeuts of goHrnmen1. 'rliis capital wa!'; allowed 
to increase from time to lime, till at l\licbaelmas, t 7-l6, when 
the whole debt due lo the bank from the public was 
11,686,8001. and its divided capital has been raised lo 
10,780,000l. 

From an early perioU afler fbe establishment of lhe 
bank, il had been lhe praclice of the company to ;t<;oi;;i-st 

goYeroment with money iu anlicipalion of the land and 
malt taxes, and by making lemporary ad,·ances on ex
chequer bills a11d other securities. ]JI the year 17131, the 
sums thus lent to goYernment amounted lo upward of eight 
millions, in addition lo the permanent debt of 11,GEG,800/. 
Tlie company now sought a renewal of their charier, and 
offered lo adrauce two millions 011 exchequer bill~: lhi8 
being agreed lo, a call was made of eight per rent. on 
their capital, which was now increa3e<l from J0,780,000/. 
to 1 J,642,400l. the sum on which they divi<le al presenl. 

The bauk of England acls not only as an ordinary bank, 
hut as a great eugine of stale. It receires and pays 
tlte g1·ealer· p:irt of the annuities which are due to the 
credilors of lhe public; ii circulales cxchequel' bills; :md 
it adrnnces to go"rernmenl, as we ha,·e already seen, lhe 
annual amount of the land and malt taxes, which are fre
quenlly not paid up for some years. It <liscouuls bills of 
merchants; a11d npon different occasions it has snprorletl 
the cre<lil of I he principal houseF., not only of England, 
but of Ilarnlmrgh and Holland. 

The company is properly a tradin~ company; nnd ll1::\t 
wliich is peculiady dislinguishctl hy lhc appellalion of 
bank sjock is a lrading slack, the dividcn<l or which, on a 
capital of l 1,6Ll2,400l. paid hillf yeal'ly, and now scYen 
per cent. besides occasional honU'•es, ar:crues from lhe an· 
nual income of lhe company; and this arises from I lie in I er· 
est t'eceived for the money a<lrnnced Uy lhe propriefors to 
fhe public, or lhe permanenl debt; fro :J1 inleresl on an
nual temporary advances; from lhe profils of I hrir dP.al
ings in brillion, and of lheir disr..ounls; f1om 1he interest 
of slock held by the company; and from !he sum<; allow ~ 
ed by go,·ernmenl for !he management ot'lhe annuilies paid 
at !he offices of the banlr. 

Sncb was also tbe bank of the United States of Amer
ica. 

'"£here are indeed public banks eslalilishcd in most of 
1be lrading cities of Europe, as in Venice, Pari~, llam
burgh, &c. The bank of Venice is tbe mosl ancient. lt 
is eslablished by a solemn eclic1 of !he com111011weal1J1, 
which enacls, tlrnl all paymenls for wholesale merrli01mlise, 
nncl letters of exchange, shall be in bank noles; thal all 
dcbto1·s shall be obliged to carry their money to the bank, 
and all credi!ors recei\'e their money from the b~nk; so 
that paymenls are performeJ by a simple lransfer from the 
one person to lhe otber. ln malte1·s of rc1ail effecti\'e 
payruenls are somelimes made, which do not diminish, but 
rall1er augmenl llie slock, in consequence of the liberlyof 
wilh<lrawing their money al pleasure, &c. 

_A lhird sod ~g lhe banks of pfrrnle men, or partner
ships, who deal 111 lhe same way as l11e former, upon I heir 
own !!line;le slock or cretlil; ltllll such nrc the Lomboml 
sf 1f'd, or olh c1· l.rn.nkcrs, as I hey are called. 
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BANK, an elevafion of the ground, or bottom of the sea, 
so as some1imes to surmount the surface of the watert or 
at least to Jea,·e it so shallow, as not to allow a vessel to 
remain afloat over ii. Bank, in this sense, is much the same 
wilh flal, shoal, &c. '"flhere are banks of sand, and others 
of slone, called shelves and rocks. Sometimes the va. 
pours at sea lead mariners to imagine that they see certain 
objects at a distance; these they call fog banks. 'I'he 
BANK denotes that of Newfoundland, celebrated for its cod 
fishery: it is more than two hundred miles long. Banks 
at sea at·e usually distinguished by a buoy, the colour of 
which is varied. Sand banks are denoted by light colour· 
erl buoys, and rocks by black ones. 

BANK, in Hssels moved with oar5, is the bench on which 
the rowers are seated. 

BANK denotes an elevation of earth, &c. to slop the wa
ters, arid prevent inundalions. 1 

BANKAFALET, a game at cards, which being cut 
into as many heaps as there are players, every man lays 
as much money on his own card as he pleas,es; and the 
dealer wins or loses as many as his card is superior or in
ferior to those of the olher gamesters. The best card is 
the ace of diamon1Js; the next to ii the ace of hearls; then 
the ace of clubs; and lastly, the ace of spades: and so of 
the rest of these suils in order, accol'ding lo their degree. 
The cheat lies in securing an ace, or any other sure win
ning card; which are somehow marked, that the sharper 
may know them. 

BANKER, iu bricklaying, a piece of timber, six or 
eight feet long, and eight or nine inches square, on which 
they cut the bricks. 

BANKRUPT, a trader, whom misfortune or extrava
gance bas induced to commit an act of bankruptcy. The 
benefit of the bankrupt laws is allowed to none bu! actual 
traders) or such as buy an<l sell, and gain a livelihood by 
&o <loing. 

Requisites to conslitule a il'ading: the merchandising, 
or buying and selling, musl be of that kiml, whereby lbe 
party gains a cr..:Jit upon the profils of an uncerlain capi
tal stock. lHanufaclurers, or persons purchasing goods or 
raw malerials fo sell agJin under olher forms, or ameliorated 
by labour,asbakers, brewers, butchers, shoemakers, S!Diths, 
tanners, tailor:'!, &c. are also within !he slalutes. 

'tihe followiug; description of persons are not wilhin tLe 
staftltes of bankruplcy, ds. proprielors or persons having 
an tnte1·est in lane.I, if Luying ancl selling to whatevel' ex
tent, for the purposes of disposing merely of the produce 
and profils of such land; graziers and drorers; owners of 
coal mines working and selling the coals; owners or farm
ers of al urn rocks; farmers who make cheeses for sale, or 
those who sell cider made from apples of their own 01·

ehard. In all stich cases, and others of a similar nature, 
where the several malerials are purchase:d, and even some 
"kind of ruanufactnre exercised; yet as this js, the neces
sary aad customary mode of receiving the benefil arising 
from the land, such persons are not held lo be lraders 
within fhe statutes; nor are persons buying and selling 
bank sl?ck ~r gover?ment securifies. Buying or selling 
onl_y will ne1lher _smgl9 conslitulc trading; ne ither will 
~ sm~le act ofbuyrng and seHing; or drawing or redraw
rng bills of ex.change m~rely for the purpose of raising 
money for priuule occas1on:s, and not lfilb a view to gain 
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a profit upon the e'\clrnngc. Being a part owner in a 1bip, 
barge, or waggon, doe~ uot cu11stit11lt a l1~uer; 11or irotd
ing a share or interest in a joint stock w11h others who 
trade, unless he share in lhe profit and loss upun tbe dit. 
position of the capilal. 1 1he mercharu.lise must al~ be 
general, and not in a qualified manner. o_nly, as ,-iclualle" 
or innkeepers, scboolmaste_rs, comm1ss10ners of. the nar1 
who Yictual the fleet by pnvate rnntracl, the king's btt. 
]er, steward, or other officers; officers of excise or c.._ 
toms, sutlers of the armies, bullers, stewards of inns of 
court, cl~rgymen, &c. as acting in such capaci.1ies mtrtlg• 
are not liable to be marle bankrupts; the buying and IOI~ 
ing in such cases not being general, but in the exercise of 
pa1·ticu lat· emp loyments. Neirber, upon the same prin· 
ciple, at'e receh'ers of the king's taxes, or persons dis. 
counting exchequer bills. lf the parties abo,·e enumerated, 
howe,·er, are themseh'es witbia the bankrupt la"s in IDJ 
other respect, they will be liable to their opera lion, al
though they should evidently not profit by trading, orauch 
trading should be illegal; allhough the trading should oot 
be wholly carried on in England, buying only in Englaml 
and selling beyond sea. A Dy person, native, Jenizen, orafi. 
en, residing in any part of the British dominions, or in for. 
eign countries, though ne,·er a resider.I trader in England, 
yet if he is a trader, and coming lo England commit111 
act of bankruptcy, he will be subject lo !lie bankrupt Ian. 

No one can be a bankrupt on account of any debt wbida 
he is not compellable Uy law to discharge, as infantlor 
married women. And if a single woman is a trader, and 
committing any act of bankrnptcy, aflerward marry, a 
commission iss1.1et.1 agaiast her aflcr such marriage cannot 
be supported. But according to the custom of Loudou, 
where a manied woman is sole trader, sbe is held liable 
to a commission of bankruptcy like~ femc sole. 

Act., of bnnkl'uplcy. Departing the l'ealm. Thia 
must be done with intent to defraud or delay cJ"editon: 
when it appears !hat 1here was 110 such inlenrion, it will 
not be a departure wilhin the meaning of the statute1. r 
T. R. 509. 

Departingfrnm the dn'flling house. Such dep1rt111 
must also be wilh intent to defraud wul deltty crediton; 
for tbe departure wilh an iutenl lo delay, has been MW 
insufficienl, witliout cm actual delay of some credilol'L 
St. 803. 

Beginning to keep the house; 1 be being denied ta.• 
creditor who calls for money; but an order tu be denied II 
notenough, wilhout an. actual deuinl . and I hat al~o loacred• 
itor who has a debt demandable at the time. 5 T. R.571. 

Volunlar'!J anesl, no! only for a ficti1ious deb!,bufe"en 
for a just one, if done wiH1 the intent lo deh1y creditora,it 
an act of bankruplcy. 

Suffering rm on! larvr,y, tdth intent to defraud lhe cred· 
ifors; but tbis will not make a man a bankrupt, if revert
ed before issuing a commi:.siou, or for defaull ofproclllll
tion after it, unless such oullmvry was originally frauduleat. 

EswpingJ,.oni prison. Being a1Te~1ed for ajnsl debteC 
1001. or upward, aad e:3caping against I he consent of lbe 
sheriff. 

Fwdulent procurement of goads to be allarlted or."" 
questeud. A frat.lulent execulion, rhourrh void agamst 
creditor~, is not wit.hin the meaning of 1h: worth, attac~ 
men!, or sequeslralwn, used in U1e statute; beca!Jse tbey 
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relate only lo proceedings u•ed in London, Bristol, and 
other places. 

,1[aki11g any fra11d11lml conveyance. Any conveyance 
ofprop~rfy, whether total or partial, made with a \'iew lo 
defeaf fhe claim1o1 of credilors, is a fraud, and ifil be by 
dee<I, i• held lo be an act of bankruptcy. 

A com·eyance by a trader of all his effects and stock in 
trade by Jeed, to the exclusion of any ooe or more of his 
credilors, has been e\·er held lo be an act of bankruplcy. 

A mortgage, amongst other things,of ail I he slock in trade 
of a tradesman, was held lo be an act of bankruptcy, as 
being an assigomenl of all the sleek in trade, wi1hout which 
be could cany on no business. 

A coo\•eyance by a trader of part of his effects to a par
ticular creditor canie~ no evidence whatever of fraucl, un
less made in conlemplaliun of bankruptcy. 

Being arrPHlerlfor chbf; lyin~ in prison two monlhs or 
more, upon !hat or any other.arrest, ot· detention in prison 
for debt, will make the parly a banhupl,from tbe time of 
the first arresl; but where the bail is fairly put in, and the 
party at a future day surrenders in discharge of his bail, 
the two months a1·e computed from the time of the sur
render. 

Ofproceedhigs 'ftnrler a comm.ission. The lord ch•m· 
cellar i~ empowered to issue a commission of bankrupf, and 
is bound to granL it as matter of right. By 5 Geo. JI. c. 
30. no commission can issue, unless upon tbe pelition of a 
single creditor, lo whom the bnnkrnpt owes a debt which 
shall amount to IOOl. lhe debl of lwo or more, being 71arl-
11er."i, shall amount lo 150[. and of lhree or more lo 200/. 

lfthe debt against lhe bankrupl amounls to the sum re
qnireJ, it is not mulerial, though the creditor sJ10uld ha\•e 
acquired it for Je~s. 

lfa credilo1· to thefnll amount, before an act ofbnnk
ruptcy committed, recei\'e after nolice of the bankruptcy 
a part of his debt, such payment being illegal, cannot Lie 
retained, and the original debt remains in fol'ce, and will 
support a commii;isio11. 

The debt must be a legal and not an equitable one, and 
if the legal demand be not in ils nature assignable, the as
signee cannot be the petitioning creditor, as the assignee 
of a hood. 

If the credilor, for a debt al law, lias the body of bis 
debtor in execution, he cannol at !he same lime sue 0111 a 
commission upon it; that being, in point of law, a satisfac-
tion for the debt. " 

Of opening the commission. Whenlhe commissioners 
havereceh·ed proof of lhe pe1ilioningcreditor's deb!, the 
tradin~, anJ act of ba11kruprcy, I hey declare and adjudge 
the parly a baukrupl. rrhey are aulhorized to issue a 
n·arranl under !heir bands and seals, for the seizure or all 
the bankrupt's effects, book~, or writings, and for that plll'
pogc to enter tl1e hou::ie, or any olher place belongi11g lo 
the hankrupt. 

Such debts only can be proved under a commis~ion, as 
were either debts certainly payable, and which exisfetl at 
lhe lime of the bttnkruplcy, or which all hough originally 
conlin~enl, yel, front lhe conlingency happening before 
the bankrnplcy, were become ab~olule. In e,·ery case 
the amount of !lie drbt must be precisely ascerlained. 

Time mul tnrllwd ~fprot•inft. Credilors were former
ly precluded from pto\ in~ aflcr four monlhs; but lhe 
court now, ex(·cpl iti CJS(>S of gross negligence, allows them 
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to come in al any time, whilst any thing remains fo be dis
posed of. The usual proof required, is the oath oft he cred
il1Jr himself; either in person, or by affidaril if he Jj,·e re
mote from the place of meeting, or reside in fo1eign parts. 
5 Geo. JI. 

Corpomtions, or companies, are generally admitted to 
prove Uy a treasurer, clerk, or othel' officer duly author
ized. 

Of lhe assignees. Immediately after declaration of the 
bankruptcy, the commissioners are to appoint a time and 
place for lhe creditors to meet and choose assignees, :rnd 
arf. directed to assign the bankrnpt's eslate and eCfects 
to such persons as shall be chosen by the major parl in 
value. 

The powers and duties of assignees are principally tho!\e 
of collecting the Uankrupt's propt!rty, reducing the whole 
into ready money, and making dislribulion a& early as pos
sible. One assignee is not answerable for the neglect of 
another. Assignees, if they act improperly, rue not only 
liable at law to the creditors for a breach of trusl, but may 
be removed on account of misbehaYiour, &c. by pclilion
ing the lord. chancellor. Upon lhe remonl of an assignee, 
he is directed lo join with the remaining one, in assignment 
to the la tier and new assignee. 

Provisions for n•ife, childre11, &c. By the statute of 
Eliz. the commissioners may assign any land:;~ &c. that the 
bankrupt shall hav~ purchased jointly with his wife. and 
the assignm enl shall be eifecfual, agi\inst the bankrupt, bis 
wife, or children; but this shall not exlen1l lo conrny
nnces made before lhe !.>ankruptcy boner.fide, am] not to lbe 
use of the bankrnpf himself only, or bis heirs, and where 
~he parlies fo 1he com"eyance are not privy to the fradu~ 
lcul pnl'poses to deceive !he credilors. 

Exnmination of the bankrupt. By the !ilh Geo. JI. 
the commissioners are empowered to examine lhe bank
rupt, and all others, as well by pare.de , as by interrogation:-i 
io writing. The said statute require~ !lie IJankrupt lo dis
cover all his estate and effects, an<l how, and to whom, an<l 
in what manner, on what consit.leralion, anc.l al whal time, 
he has disposed of it; and nll books, papers, an cl writings, 
relalive I hereto, of which he was possessed or inleresfed, 
or whereby he or bis family may expect any profif, ad,·au
tage, &c. and on sur.h examination he shall deli\'er up to 
the commissioners all hi~ effects, (except the necessttry 
wearing apparel of himself, bis wife, an<l children,) and all 
books, papers, and wriliags, relating therelo. 

With respect to his 7Jrivilege front nrresl. By lhe 
above acl, lhe bankrupt shall be frf'e from all arresl io 
coming lo surrender, and from his actual surrender to lhe 
commissioners for and <luring lhe forly-fwo days, or lhe 
further time allowed to finish his examination, provided 
be was not in cuslody at the lime of his surrender. 

Boo/rs and pap•rs. By 5 Geo. I I. c. 30. the bank
rupt is entitled, before the expiration of the forty·two 
days, or enlarged time, to inspect his books and papers, 
in I he pt·esenre of t be assignees, or some person appoint
eU by them, and make such extra.els as he shall deem nee· 
essary. 

Power of com.missioners in case of conhmwcy. The 
statules empower the commissioners to enforce their au
thority by commitm.ent of the parly, in the followin~ 
cases: persons refusmg lo attend on the commissionns' 
summons ; refusing to be examined, or lo be sworn, or lo 
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sign and subscribe their examinalion, or not fully answer· 
iug to the sal i~foct ion of the commissioners. 

OJ the cedificate. By the 5 Geo. J_I. a ban_krupt sn:ren
dering, 111ak111g a full d1sco\ery, and ID all th111gs contorrn· 
ing to the direclions of lhe act, may with the consenl of 
his creditors obtain a certificate. If the commissionel'S 
certify bis conformity, and the same be allowed by tbe 
lo1·d chancellor, his person, and whatever property he 
may afterward acquire, will be discharged and exoneral
ed from all debts owing by him at the time be became a 
bankrupt. But 110 bankrupt is entilled to the benefit of 
the act, unless four 1mrts in.five, both in number and val
ue of his cre<lilors, who shall be creditors for not less than 
201. respectively, and who shall have duly proved their 
debts under the commission, 01· some other person duly 
aulhorized by 1he01, shall sign the certificate. 

OJ the di1•idends. The assignees are allowed four 
months from the daie of the commission to make a divi
Uen<l; and should apply to the commissioners fo appoint a 
meeting for that purpose, or they may be summoned by 
them to show cause why they ha\'e not done so. 

Allowance lo the bankrupt. E"fery bankrupt surrender
ing, and in all lhings conforming to the direclions of the 
act, shall be allowed fhe per cent. out of the nett produce 
of his eslale, prodded, afler such allowance, it be suf
ficient to pay his creditors ten shillings ia the pouud, and 
that the said five per cent. shall not in the whole exceed 
200!. Should his eslafe in like manner pay J2s. 6cl. in 
the pound, he shall be allowed snen anrl a half per cent. 
so as not lo exceed 2501. and if his eslate pay 15.s. in the 
pound, he shall be allowed ten per cent. so as not to ex
ceecl 300!. Bui the bankrupt is not entilled to such al
lowance, till afler a second dividend, nor can he be enti
tled to it I ill he has receh·ecl his cel'lificate. 

OJ the surplus. '1,he commissioners are, on request of 
:.1 bankrupt, to gire a true ::rnd particular account of the ap· 
plicalion and <lh•posal of his estate, and to pay the o\·er
plus, if any, to the bankrupt. 

Of superseding com-missions~ Commissions may be su
perseded for the want of a sufficient debt of the pelition
ing crc,litor, or becanse he was an infant, or for want of 
sufficieal e\'idence of tbe tra<ling or act of bankruptcy, or 
in cases of fraud, or by agreement or consent of the cn:d
ilor:;. 

Joint commissions. Par! ners are liable 1o a join I com
misi;;;ion, or indi\ itlunlly, again~t each; but a joint and sep
arate commission cannot in point of law be concurrent. A 
joint commission must include all partners; if there be 
three pal'lners, and one of them ;m infanl, !here can neither 
be a commission <'gaini;;;t the three, nor against the other two. 

Felony of bcrnkn<]Jts. If any person, iv ho shall be duly 
<leclared a banlrn1pt, refuse, wilhin forty-two days afler 
11otice left at liis place of abode, and in the London Ga
ielte, to surrender himself to the commissioners, and to 
fully disclose and discover all his eslate and effecls, real 
ant.I personal, and all 1ransferences thereof, ancl also all 
books, paper_s, and writings, relating !hereto; and <leli\'er 
11p lo the s:ud commissioners, all such estate anJ effecfi., 
books, papers, &c. as are in his power, except his nece~
sary \\'Paring apparel, &c. or in case he i;:ball conceal, or 
embezzle, any pad of bis eslale, real or personal, to !he 
nlu~ of 20l. or an_~ bo?ks of acconnls, p~pers.or writing.:;;, 
relating thereto, With mtent to defraud his creditors, be-
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ing lawfu11y convicled thereof, by judgment. or inforrna. 
tion, he shall be adjudged guilty of felony, w1.tho11t bea"°' 
fil of clergy, and bis goods divided amongst his credilors, 
5 Geo. II. c. 30. 

BANKSIA, in botany, a genus of the monogyniaorder 
belonging to the tetanUda class of plants. 'l1he ameo~ 
tum is scaly, the corolla consisls of four petali;; lhe an
therre are in the ca,·iry of the folc~s, au~I sessile; 1.he cap
sule is bivalvular; and the seed is solitary and b1parlile, 
There are eight species, a!J gl'eenhouse plan ls, and Dalites 
of New Holland. 

BANNtor BAN, ia fhe feudal law, a solemn proclam1• 

tion or publication of any thing. Hence lhe custom of 
asking, or bans, before marriage. 

BANN, in military affairs, a proclamation made in lhe 
army ~y beat of drum, s?u~d .of lr~11npet, &c. requiring 
the strict observance of d1sc1plrne, ell her for Jhe decJarin; 
a new officer, or punishing an olTeader. A I present such 
kind of proclamations al·e ·gi\'en out in lhe \Hillen urder1 
of !be day. 

BANN of the empire, an imperial proscription, bei11g a 
judicial punishmenl, wherewilh such as are accessaryin 
disturbing lhe public peace a1·e judged unworlhy of the 
immunities and protection of the empire, and are outlawed 
or banished, &c. 

BANNER. \Ve find a multiplicity of opinionston. 
cerning the etymology of this word; some derhiog it 
from !he Lai in band um, a band or Oag; others, from ihe 
word bann, to summon the n1;ssals lo appear in arm1; 
olhers, again, from lhe German ban, a field or te11emenl, 
because landed men alone were c1llowed a banner; and, 
finally, lhcre are some who think it is a corruplion of pan
niere, from pannus, cloth, because banners wereoriginaJly 
made of cloth. 

BANNER, the ordnance a~g fixed on lhe fore part of the 
drum major's kettle drum carriage of IJrn ropl artillery. 

BANNER, in the horse e<Juipagc, for lhe kellle druml 
and trumpets, must be of the colour of lhe facing of the 
regiment. 'fhe badge of the ree:iment, or its rank, to be 
in the centre of the banner of the ... ket1ledrn111s,asont .. 
second standard. The king's cypher and crown lobe 
on the banner of the lrumpets, wilh !he rank of tbere§i
ment in figures undernealh. The deprh of the kellk 
drum banners to be three feet six inc bes; I he length four 
feel eight inches, excluding the fringe. 'I' hose of tnlll· 
pels lo be twelve inches in depth, and eigbleen inches i1 
lenglh. 

BA NNERET, an ancient order of knights, or feudal 
lords, who possessing 5e\·eral large fees, led I heir nsul1 
to ball le under their own flag, when summoned !hereto by 
the king. This order never was conferred but upon aOJDe 
heroic action performed in the fiel<l. Anciently there 
being but ltro kinds of knights, great and litlle, the lirst 
were called bannerels, the second bachelor&; lhe 6nt 
composed the upper, the second lhe miJrlle nobility. 
Till lalely we have had none of this order created in Eo
glrind since the lime of king Charles the First; thelale 
sir \Villiam Erskine, however, on his return from lbe con
tinent in 1764, was made a knight banneret, in Hyde park, 
by his present m01.jesfy, in c:onseqnence of hi~ distinguished 
conduct at the battle of Ernsdodf. Bui he \\as not IC· 
knon1 ledged as such in thi::i country, althou~h he was ilJ.. , 
rested wilh tbe orde1· between lhe lwo slau<larJs of lh• 
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fifleenth regi111ent of light dragoons, because the ceremony 
did not take place where the engagement happened. Cap· 
fain Trollope, of the royal navy, is the last created kuigbt 
bannerel. Knights banneret take prncedence next to 
kni;!;hlK of lhe bath. 

The form of the bannerel's creation was I his: on a day 
ofballle, the candidate presented his flag to the king, or 
general, who cutting off the train or skirt thereof, and mak
ing it a square, rel urned it again; lhe proper banner of 
ba11nerets, who from hence are sometimes called knights of 
the square nag. 

BANNEROLS, in heraldry, are small flags used at 
funerals. 

BANNISTERIA, in botany; a genus of the trigynia 
order. aml decant.lria clas~ of plants; and in !he natural 
method ranking under the 23J Oi'der, frihiiatre. rrhc Calyx 
is quinquepartite, with neclareous pores on lhe outsi<lc of 
the base; tl1e petals arc roundish and ungulated; 1 be. seeds 
are three, with mernbranaceo11s wings. There are 21l spe
cies, all natives of warm counll'ies, but possessing no t'e
markable properties. ' 

BANNIMUS, the form of expulsion of any mewber 
from the nni,'crsily of Ox.fo1·d, by affixing the sentence up 
in Rome public place, as a denunciation of ir. 

BANQUET, in the manege, that small part of the 
branch or a bridle that j3 under the eye. 

BANQ.UET LINE, an imJginary line drawn, in making a 
bi!, along the banquet, and prolonged up or down, to ail
just the designed force or weakness of the branch, in or
der lo make it stiff or easy. 

BANQUET, or Banquefte, in forfificalion, a lillle foot 
bank, or elevation of earfh, forming a path, which runs 
lllong tbe inside or a parapet, upon which the muskeleer9 
get up, in order to disco\ er !he counterscarp, or to fire on 
the enemy in the moat, or in the covert way. 

BANTAM WORK, a kind of painte<l or carvc<l 1rork, 
resembling thal of Japan, only more gaudy. 

There are two sorts of Bantam as well as Japan work: 
as in the laller, some are flat, and others embossed; so in 
Bantam work some are flat, and others cut in,orca1·,·e d in
to the wood. The Japan artisls work fo gold and other 
metals, and lhc Bantam generally in colours, witU a small 
spri nklinp; of gold. 

BAPTES, a name gh·en by the ancients to a fossil snb
illance usecl in medicine : it was sofl and of an agree~1ble 
smell, and probably one or the bitumens. 

BAR, in courts of justice, an enclosure made wilh a 
11trong parlilion of timber, 'or here the counsel are placed 
to plead causes. Hence our lawyers, who are called to 
the bar, or licensee! to plead, are termed barristers, an 
appellalion eq11i\1alenf lo licentiate in olher countries. 

B \R, in law, a plea of a defend;rnf, whicb is said to he 
eufficient to destroy the plaintiff's action. Jt is dh iJed 
into bar special, bar lo common intemlment, bar tempora
ry, and bar perpetual. Bar special, falls out upon some 
!pecial circumstances of the case in question, as where an 
e:i1:ccutor being sued for his teslator's debt, pleads that he 
ha<l no guo<ls in his bands at lhe day on which tbe writ 
~as sued oul. Bar to common inlendment is a general 
hnr, which commonly tlisables the plaintiff's declaration. 
Jlnr temporary is Pilch as is g;ood for the present, bul may 
it.flernar1I fail; and bar perpt~lual is !bat which ol·er~ 
thro•·s the plaintiff's action for e'er. Io personal actions, 
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once barred and ei;rer so, is 1he general rule; but ii is in
tended, where a bar is lo the right of the cause, not where 
a «"rong action is brought. 

BAR, in heraldry, an ordinary in form of the fess, but 
much less. It differs from the fess only ia ii~ narrowness, 
and in this, that the bar may be placed in any part of the 
field, wbereas the fess is confined to I\ single place. 

B..u, in the manege, the highest part of that place of a 
horse's mouth situaled between lhe grinders and tushes. 

BAR, a stroke drawn perpendicularly across the lines 
ofa piece of music, including between each two a certain 
quantity or measure of lime, which is \'ariou.s, as the time 
of !he music is either triple or common. Jn common lime, 
between each two bars is inclu<led 1}1e measure of four 
crotchets; in fl'iple, three. The principal use of bars is 
to regulate lhe bealin_E; of lime in a concert . 

BAR, in hy<lrography, denoles a bank of sand, or other 
matter, whereby tbe woulh ofa ri\'er is in a m1nnerchok .. 
ed up. 

BA RA.LIPTON, among logician~, a term Ueno ting f he 
firs I inUirect ,mode of the first figure of syllogisms. A syl
Jogisrn in barnlipton, is when lhe two first proposilions at'e 
general, and !he third particular, the middle 1erm being 
1he subject in llie first proposilion, and the predicate in 
the secon<l. Thus : 

Everye viln11ghttobefet1red: 
Evcryviolcnlpusionis:inel·il: 
Thercforesomethingthatouglittobefe:iredisado!entrnssion. 

BARALLOTS, a sect of the Manicheans at Bolog11a 
in Italy, who had all things in common, eYen their wi'Vcs 
and children. 

BARANGI, officers among the Greeks of the lower 
empire . Cujas calls !hem in J.J atin protectores, and oth
er;:; gi\'e tbem the 11ame of securigeri. ft was i heir bu:-i
OeSS to keep the keys of the city gates where !he em
peror resided. 

BARATHRUM, in antiquity, a deep dark pit at 
Al hens. into which condemned person "l were cast heacJ. 
long. It had sharp spikes at lhe top, !hat no man might 
escape out, and others at the bo!toin lo pie rce and tot· 
men! such as were ca!:ll in. 

rrhe lerm is also applied to certain bnleful caverno;.;, in
accessible on account of tbeir fefiU or poi;;;onous fumes . 

BARBACAN, or BARBICA~, a watch tower, for !he 
purpose of descrying an enemy at a great distance:; it 
also implies an outer defence, or sort of ancient fortifirn· 
tion to a city or caslle, used espedally as a fence to tl1~ 
city or walls; also an aperture made in !he walls ot' a for
tress to fire through upon the enemy. Jt is sometimPs 
used to denote a fort at the entrance of a bridge, or tl.ie 
outlet ofa cily, ha\·ing a do11ble w3JI with towers. 

RARBADOES 'l'AR. Sec B1Tu>1EN. 
BARBI CAN, in arcbiteclure, a canal, or openin!; left in 

the wall for waler to come in and go 0111, \\'hen buildin~s 
are ereclecl in places liable to be Ot"erflowetl, or to draio 
off the water from a lerrace, or the like. 

BARBARA, among logicians, lhe first mode of the 
first figure of syllogisms. 
. _A syllogism in barbara, is one of which all the propo

~1t1ons are '!rnversal, and <lffirrnatb·e; lhe mitlclle term Ue-
111g the snb1ert of the first proposilion,and attribute in the 
second. For example, 
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Bar. Every wicked man is miseroble; 
JJa. Alltyrnnts11.rewickedmen; 
Rn.Therefo1·c11.llty1·a11t.saren1iserablc. 

BARBATED leaf, one ter.nin•ted by a bunch of 
slrong hairs. 

BARBE, in commerce, a Barbary horse, greally 
esteemed for its beauty, strength, and swiftness. 

BARBE, in the military art: to fire in ba1·be means to 
fire the canuon over tlle parapet instead of 6ring through 
the embrasures; in which case the parapet must not be 
above three feet and a half high. 

BARBE:, or Barde, is an old word denoting the armour 
of the horses of the ancient knights and sol<lier1'. 

BARBED and CRESTED, in heraldry, an appellation 
gi\'Cll lo lhe combs a11c..I gills of a cock, when particularized 
for being of a different tincture from the body. 

A barbec.I cross is a cross, the extremilies of which are 
like the barbed irons used for striking of fish. 

BARBELICOTJE, in church history, a sect of gnos
tics, wbo affirmed Uiat an immortal eon had commerce 
·with a \'irgin called Barbelalh, lo whom he granted suc
cessil·ely the gift of prophecy, incorruptibility, and eter
ual Jife. 

BARBER, one who makes a trade of sha\'ing, or trim~ 
ming, the beards of other men, for money. Besides curl
ing: lbe bair, and sha\·ing, the ancient barbers trimmed the 
nails. Formerly some musical instrument was part of a 
barber's stock in trade; and it was customary for persons 
aborn the common rank to resort to his shop, ei1her for 
surgical operations, or for shaYing, &c. 'l'he mu:sic was 
for the amusement of the waiting customers, and answereLl 
the same purpose as a newspaper in modern times. Bar
bers were uniformly bleeders; and 1be pole now used as 
a sign, was a representalion of lhe slaffwhich was put in· 
to the hand of n person undergoing the operation of phle
botomy. r.rhe white band which surrounds if is designed 
to 1·eprese11t the fillet th::it binds up the al'm. The sut·
gcon barbers were incorporated by Henry the Vllllh, 
and separnted from the surgeons by an act of Anne. 

BARB ET, in ornithology, the uarue ofa genus of birds 
in Lalham's Synopsis, correspondiug with 1he bucco of 
Linnreus. Barbels are described as a dull stupid race of 
birds, inhabiting the tropical climates. 1.'hey p1obably 
take lheir name from the strong bristles which surround 
the bill. They are in gennal larger than a lark, and , ary 
in plumage, being black, green, reddish, pieJ, &c. See 
Bucco. 

BARBING, is sometimes used for shearing: by an 
ancient stalule, cloth was not to bt: sold, till barbet.l, 
J"owed, allll shorn. 

BABBLES, or BAnns, in farriery, lhe knots of super
fluous flesh !bat grnw up in the chanuels of a horse's 
mouth, that is, in tbe inlervals that separate the bars, and 

lie B1~~~~1~~~:ua: appellalion giren to the prime minis~ 
ter of the king of Siam. 

BARCOi'\E, a short and broad vessel used in lbe Med· 
il.erranean for the carriage of corn, sail, and olher provi
sion:;, from one place 1o another. 

B,\RDESA i'\ISTS, Cbrislians of lhe second century, 
who m~antarned I hat the de.vii was a self existent independ
ent be mg; that 1 es us Christ was not born of a woman, but 
brought ~is body with bim from heann; and denied 1he 
resurrection of the l>ody. 
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BAREGE waters, are celebl'>led for 1heir mineral vir. 
tues: they are situi.lle<l al Barege on the French side of 
the Pyrenes, and differ in the degree of temperature from 
J20 degrees, lo 73 deg,·ees. By analysis they are fouad 
to contain sulplrnrated hydrog~n and soda, some common 
sall, and a bitumen. See M1NERAL \-VATERS. 

BAR FEE, a fee of twenty pence, which e\'erypriaon. 
er acquilleu ol felony pays to the gaoler. 

BARGAIN and bale. See CONTRACT. 
llAliGE LO URSE'. wilb b.ricklayers, a lerm used for 

1hat part ot tb," lllrng which projects o,·er withoul lhe prin. 
c1pal rafters~ 1~ all :sorts of buildmgs, where there iseilher 
a gable or k11·1>.111 head. 

BARGHMO'l'E, a .court which takes cognisance of 
cause:; aod msputes between miners. By custom of the 
ruiues, no perso11 1s to sue a miner for ore, debt, &c. but in 
this court, on penally of forfeiting the debt, and payiogt•e 
charge al Jaw. 

BARJ1,LA, a kin<l of Spanish alkaline •alt used in the 
.glass trade. Jt .i:; procured by burning to ashes several 
plants of the kal1 kllld. 1t is brought o.-er in brown epeck· 
Jed masses, without smell and strongly alkaline. See 
So DA. 

liARK, in the . anatomy of .Plants, lhe exterior par! or 
trees, correspontlrng to the skm of an animal. See PBI&· 
IOLOGY of PLANT:;. 

BARK, in u.ivigation, a liltle l'essel with two or three 
triangular sails; but, according to Guillel, it is a vesel 
wilh three masts, viz. a mainmast, foremast, and wizen• 
mast. 

llA!rn, or Jesui£'s Bark. See C1NCHONA. 
BARK B~o, in g:tr<lenfog, that sort of hot bed, which 

is wholly 01' principally conslituted of tanner's bark, com" 
manly employed in a i10t house, because it retains ils beat 
longer and emits less steam than a hot bed of horse dung. 

BARK BOUND, a disease in trees thought to be capable 
of being cured by making a slit or opening through the 
bark. 

bu~t~~{t ~~~;~:1:g 0,~e~:r~~''i~b0onu~3~ :ec~~1 a 1 it1~:e18~8trt 
sails and oars, and is l'ery common in Spain. 

. BAR~ERIA, a genus of the angiospermia orJer, aM 
d1dynam1a class of plants; and in the nalural method 
ranking under lhe .J.Olh order, personatre. The calys ii 
quadripartite; two of the stamina are much les9 than the 
rest: tl1e capsule is quadrangular> bilocular, bivalved, 
elaslic, and without claws; and the seeds are two. There 
are elel·en species; all nafi\ es of the warm parta or 
America, and therefore requi1·e lo be kept in a stove, and 
lreated like other tender exolics. rrhey posses! no great 
beanly nor any remarkable properly; but are kept for 
the sake of variety. 

BARLEY. See HoanEu>r. 

f)J~~~~:~~~:~~c~J~e least of our long rneasure!I, being 

BARLEY, pearl, and French BARLEY, are barley freed 
from the husk, and roundeU L>y a mill; the distinction be .. 
tween the two being that the 71earl barley is reduced lo 
the size of small shot, all but the heart being ground away. 

BAR!\!. See YEAST. 
BARNABITES, a religious order, founded in the oil· 

teenlh century, by three Italian genllemen who had bees 
advised Uy a famous preacher of lhose da;s to read cau
fully lhe epistles of St. Paul. Hence they were called 
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clerks of St. Poul, ond Barnabiles, becan.e they perform· 
ed their 6rat exercise in a church of St. Barnabas al l\lilan. 
'l"'beir bahil is black, and their office is lo io!ilrucl, cale
cLitie, anJ iterve in mihion. 

BARN ACL~, or BERNICLE, in ornithology. See 
Atru. 

BAKNACLilS, in farriery, an instrumeat composed of two 
branches joined at Jue end wilh a hinge, lo put upon 
hon;es' noses when they will not stand quietly to be shod, 
blooJe<l, or dressed. 

ttJq~:ii~~·~e~,~~~4~~i1~g~~!:~: ~la~~g~~~~a~~st~ett~ 1[~=~~~ 
tersofwbi~h are; the corolla is radiated; !Lie calyx HI 

naked, imbricated, and pungent; the pappus of the rays 
feathery, of the disk brislly and relrofracled. There is 
but one species, ·vi~. 

Barnadesia Spinosa, a native of South America. 
BAROCO, in logic, a term given lo the fourth mode of the 

second figure of syllogidm::i. A syllogism in baroco has the 
ti.rat proposiliou unfrenal and affirmalive, but the second 
and third parlicular and negalive, and the mid<lle lcrm is 
the predkale in !he two first propositions. Fol' exaruple: 

Every l'i1·tueiaattentled with discretion; 
Some k.intl1ofzeal are nOtlltten1.led with discretion; 
1'hcrcforeaomc k.iudaofzeal1u·e uot virtues. 

BAROl\1.hlTER, a machine for measuring the \veight 
of the atmosphere. 'rhe baromelel' is fountled on an ex
periment of '£orricelli, who considering Iha! a column of 
water of about thirty-liuec feet was equal in weig ht to a 
column of air of lhe same base, concluded tlrnl a col-
1unn of mercury, no longer than about twenly·nine ind1es 
and a half, would be so too, sucl.J a column of mercury 
being as heavy as lhirly-tbree feel of waler. Accordingly 
he lried the experimenl~ and the apparatus he maUc use 
of is now the common barometer or weather glass . 

The lubes of which bal'ometers are made ought lo be at 
leasl one foul'th of an inch bore; but one lhircl or e\·en 
one half of au inch is better. The tube should be ne1v, 
aud perfectly clean within. In order to llli$, ir should be 
hermelicall} scaled at bolh ends, at the glasshouse, when 
made; one of the ends nwy be cut off with a file, when you 
use it. rrhe mercury ought to be perfectly pure, and 
should be purged froru air by boiliug it in a tube. 

To fill lhe lube with mercury, warm ii, and pour some 
mercury into it by a small paper funnel, so as to read1 
a•ithin an inch of the lop; you will see that as 1he tube 
fill.,., rhere are bulJbleP. of air in Se\·eral parts. \Vhen !he 
tube is full, apply your finger lrnnl ag;.tinst the open end, 
and inHrl it; by which means !he air tbat was on the lop, 
now d§ing lb rough all I he (p1icksilver, gathers e\·ery bubble 
in it:; way. 'furn rhe lube up again, and the bubble of air 
reascends; and, if I here are many small bubbles left, car~ 
rics lhem away. If, howe\·er, any remain, lhe operalion 
muat be l'epcalecl. 'I1he lube is now to be filled lo lhe top, 
and stopping Ille open end wilh the finger, must be invert. 
eel iuftt a I.Jasin of mf'rcury. \Vlien the encl of the tube is 
pe1fcclly plune:cd under the smface of the mercury, the 
linger must be take11 away, and !he mP.rcury in lhe tube 
will ~ub~ide, remainine; 1rnspendecl at the height of 29 or 
30 inches, acrnr<ling lo lhe pressure of the atmo~phere at 
the time. 'l'Ue ~11acc at lhP. top of the tube is a perfect 
1·acuum. 

The folloiving is a slill heller way of filling the tube: 
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Pour the purest mercury into the tube, wbich muot he very 
dry and well cleaned, to within two inches of the 1op, and 
1he11 hold it with the sealed end lowest, in an inclined po
silion, over a chafingdish of burning char·coaJ, placed near 
the e<lge or a I able, in order that all parls of the tube may 
be exposed successi"ely to the acliou or the fire, by mo\'
iug it obliquely Oler !he chafingdisb. '!'he sealed end is 
lo be first gradually presented lo lhe fire. As soon as the 
mercury becomes hot, the internal :surface of the tube will 
be slullded wilh an infinite number of air bubbles, gh·ing 
the mercury a kind of gray colour: these increase in size 
by running inlo one analber, and ascend toward the high
er parls ol lhe tube, where, meeting wilh a cooler part of 
lhe fluid, they are condensed, and nearly disappear. In 
consequence, however, of successh'e emigrations loward 
the upper pads of the tube, which are successively heat· 
ed, lhey finally acquire a bulk, which enables lbem in their 
un ited form entirely to escape. \Vhen the first part of the 
tube1s sufficiently boiled, mo,·e ii onwat·d, by little and lit
tle, lhrongh its whole lenglh. \Vhen the ruercury boils, its 
parts strike against each other, and against the sides of lhe 
tube, with such violence, lhal a person unacquainted \rith 
the opera I ion, uaturally apprehends I he des truction of his 
tube. By thb~ process the mercury is entirely deprived 
of 1 he air which adhered to it. 

r.rhe tube is now fixed with its basin to a wooden frame 
prepared for it, ha·riug a scalt: of inches at the upper end, 
which is accurately weasured from the surface of the mer· 
cury in the cistern. Plate XIV. l\liscel. fig. 6. Fig. 7 
shows lhe scale or ,·ernier al lhe top, drawn larger. 

This is !he common conslrnclion of 1he barometer, and 
is slill found to be the best. UoweYer, as the space 
through whid1 the upper part or the mercury in lhe tube 
has lo rise anc1 fall Uoes not exceed lbree inches, from 28 
inches lo 31 aboYe the merc111·y in the basin, severa] con
lrivances ha\'e been used to increase !he scale, and there .. 
by !!how more sensibly small clianges; the chief of which 
<.ire lite followin2;: 

The dittgonal lu1rorntltJ'. ABC, fig . 3, is a tube seal
e~I al C, immersed in mercm_y at A; this tube is perpen
dicular from A lo B, where llJe scal e of variation begins; 
thence it is bent into B C. 'l'his part B C proceed::1 
to the l1ig hes t limil in the scale of \·arialion, viz. I C; and 
conseque ntly, while !he merc ury rises- fro m L to C in !he 
common barom e ler, it will mm·e in this from B to C; and 
so the scale will ~e by this means enlarged in the propor-
fion of B C lo I C. 

This form however, being suhje cl lo a great degrne of 
frklion, on account of the obliquily in !li e pal'I BC, which 
inclination makes the quic ksih·er freq11e111iy clh·ide into 
senm:il parhi, it requires the trouble of Cilliug tubes ane\V 
too of'leu. 

Tlte hnriso11tal, or reclaugttletr baramrlcr, consi'JIS of a 
tube AC D F, fig. 9, se aled on lhe upper e111I A, and bent 
to a right an~le at D. The mercury stands in bolh legs from 
}I~ to C. Here it is Hid enl, I hat in mo\'iog three i11rhes from 
A fo C, it will rno\·e through so many limes lhree inches 
in lhe small leg D F, as the bore of D It1 is less tht1n the 
bore of A C, whence lhe motion of lhe mercury at E must 
be exlrcmely sen8ible. This for111 i~ liable to lbe i:;ame ex
ceptions as 1:en~arked in lhat or fig. a; am.I, besides a gre:it 
degree offr1cflon, and the frequent breaking off of the 
mercury Ill lhe leg E, the part D F being a very small 
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bore, tbc free ruofion o'. the mercury muat be impeded by 
the attraclion of cohesion. 

The whePl barometer. A, fig. 10, represents lhe quick
~il\·cr io a glai:;s tube, having a large round head or ball, 
and turned up at bollom B; upon the surface of the mer
cury iu lhe recurH:d leg, there is th ea placed a short glass 
tube loaded with mercury, with a string going O\'er a pul
ley, and is balanced by it.nother weight hanging freely in 
1he air. As the surface at A is very large, and that at 
B very small, !he motion of the quicksih·er and conse
quently of !he ball, will al the uot!orn be very ,consider
able; but as the \reight moves up and down, it turns the 
pulley, :ind that a hand or index; and by the divisions of 
a large graduated circle, the minutest varialions of the air 
are plainly shown, if the ins!rumcnt is accurately made, 
and the friction of !he several parts inconsiderable. 

There is also a barometer, contrived so as not to be af~ 
feclcu by the molion of a ship, called the marine barom
eler. 

Also a portable barometer, for mo\'ing from place to 
place without iiijury ; aml for measuring the heights of 
mountains, hy ob.sening the difference of the altitude 
of tbe mercury al the bottom and top of the mountain. 

A thermometer should always be at I ached lo the barom4 

eter, as a necessary appendage; an<l by the side of it a 
scale of correclion, to show bow much to add or subtract 
from the height of the mcrc11ry in the barometer for the 
Jeg;ree of temperature; for ii is evident thal the mercury 
in the tube will be affected by heat and cold in !he same 
manner as lhc thermometer, and on that account it will 
not show the true weight of the atmosphere. This COl'

rection is, I herefore, very necessary. 
Ever since it was obscned that a ch:rnge of weather gen 4 

erally accompanied or followed a Ya.rialion in the height 
of the baromeler, it has Ueea used a<t a prognostic of lbe 
weather. A great Yaricty of obser\'afions haYe been 
made by different people, relaliYe to the effect which cer
tain changes of \rnafhcr ha\"e upon this inslrumenf; and 
thence they lrn.\'e deriYed a sys fem of rules, lo enable any 
one lo kuo\V what cliange will happen in the wealher, by 
knowing the alteralion that has taken place in the l1eiglit 
of the mercury. 

Il2fore we proceed lo mention the rules, which <ire the 
result of the long obsernlion and experience of philoso
phers, it ~is necessary lo obsene, !hat lhey are by no 
means so certain, and so much lo be rl?pended upou, as 
many people suppose. So numerous are the causes thal 
affect !he state of lhe atmosphere, wilh which tre al'e b11t 
little acquainled, that no single inslrument can point out 
wilb precision the alleralions likely fo happen. Resides 
the barometer, jhere are several other instr11111enls U:3ed 
for meleorolog;ical purposes, such as !he lhermomeler, hy
<lromeler, wind gage, rain gage, elecfrometer, &c. wilh 
which we shall hecome acq11ain!ed iil their !urn. To he 
he~t en:i.ble<l lo prognoslicale !he chane;:.e of weather, ar
curafe ohser\"alions ought fo be made-wilh all these in· 
slruments, llicled 'ty considerable experience arid the 
knowl~1lge o'. natural philosophy and chymistry; and e\•en 
then, 11.requ!res more_ science than we are ro~sessed of, 
lo pred1d w1lb cerlamty 1be allerafions of the weal her. 
Sze :.'ih:TEOROLOGY. 

As the baromclcr, however, i') the mos! useful of lhesc, 

and as it undoubted!,- affords us considerable assistance, 
we shall lay down such tlil'ections as are most approved 
of for this purpose. 

J. The rising of the mercury presages, in general, fair 
weather; and its faHing, foul weather; as rain, snow, high 
winds, and storms. 2. In nry hot wcat~er, the fallingof 
the mercury foretells thunder. 3. lo winter, the rising 
presages frost; and in frosty weather, if the mercury falls 
three Ol' four didsions, there will certainly follow a thaw, 
Dul in a continued frost, if the mercury rises, it will cer .. 
tainly snow. 4. When foul weather happens soon after 
the falling of !be mercury, expect but little of ii; and, 00 
tbe contrary, expect but little fair weather, wl1en if proves 
fair shortly after the mercury has risen. 5. Jn foul weath. 
er, when lhe mercury rises much and high, and conlinues 
so for two or lhree days before the foul weather is quile 
over, thea expect a continuance of fair wealber to follow. 

~~l';hr~!r ::~~:~1~~~ ;obre~,!~e 0~e1~cr~1"[d~;lss ~~~:ca,~:): 
comes, then expect a great deal of wel, and probably high 
winds. 7. '1'11e unsetlled motion of the mercury denotes 
uncertain and changeable weather. 8. You are not so 
slrictly to obser\"e tbe worcls engraved on the plates, 
1hough in general it will agree wilh them, as the mercury'• 
rising and falling; for if it stands at much rain, and then 
rise up to changeable, it presages fair weather; though 
1101 to continue so lnng as if the mercury had risen higher; 
and, on tbe cou1rary, if the mercury stood at fair, and falls 
to changeable, it presages foul weather ; though not ao 
much of it as if if had sunk lower. 

From these observations it appears, that it is not so 
much the height of the mercury in the lube thal indicatea 
the weal her, as the motion of it up and down; wherefore, 
in orclel' to form a right judgmenl of what weather is to be 
exper.fed, we ought 1o know whelber the mercury isaclU· 
ally rising or falling; to which end, the follo1<ing rules au 
of use: 

1. If lhe surfoce of lhe mercury is con\•ex, sfandi~ 
higher in lhe middle of the tube than at the sides, it i1 
genernlly a sign that the mercury is then rising. 2. Ir the 
surface is concave, it is then sinking. And, 3. if it ie )er· 
el, the mercury is stationary, or rather, if ii is a little con
'fex; for mercury, being put into a glass tube, especiall1 
a small one, will nalurally have its surface a little coove11 

because the particles of mercury alfract one another 
more forcibly lhan lhey are atlrac!ed by gla'5. If the 
glass is small, shake the tube; and then if air is grown 
heavier, fhe mercury will rise about half the tenth of an 
inch higher than it sfood before; if it is grown lie;bler, it 
will sink as much. This proceeds from the m~rcury11 
sticking to the sides of lhe tube, whichprc\entslhefree 
motion of ii until it is disengaged by the shock; and there
fore, when an obsen·ation is to be made by such a lube, it 
ought always to be shaken first; for sometimes the mercu
ry will not 'ary of its own accord, until tLe weal her it 
ou~ht lo hHe indicated is present. 

Here we must obsene, that !lie abo,·e mentioned pbe· 
nomena are peculiar to places lying a considerable dit
tance from tbe equalor; for in the tonicl zone, lhe mcrrtt· 
ry in !he baromeler seldom eilher rises or falls a111ch. In 

~:~~~~;.' ii~i~t~~s::~~0~y c~~~~~ltl;;m81 ~~es~~1~0~h~!g~: 
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Lelow changeable, and at noon sunk to one degree above 
rain; so that the whole scale of variation there was only 
three lenlhis of an inch. At St. Helena, too, where Dr. 
llaliey made his oUserva1ion!, he found the mercury to 
remain al1t1ost stationary, whatever weather happened. 
Of these phenomena, their causes, and why the barometer 
in<licates an approaching change of weather, the doctor 
gh•es us the following account: 

J. Ju calm wealher, when lhe air is inclined to rain, the 
mercury is commonly low. 2. In serene, good, and set· 
lied wealher, lhe ruel'cury is generally high. 3. Upon 
very ,·iolent wim.ls, though lhcy are not accompanied with 
rain, the mel'cury sinks lowest of all, with relation lo the 
point of the compass the wiud blows upou. 4. The great
est heigi1ts of the mercury are foun<l upon easlerly or 
not·theastedy wincl!:l. 5. In calm frosty wealher, the 
mercury generally slands high. 6. Afler very great 
storms of wind, wh~n fhe mercury has been very low, it 
generally l'ises again very fast. 7. The more northerly 
places La\.·e greater alterations of the barometer than the 
more southerly. 8. \Vithiu the tropics, an<l near them, 
according to the accounts we have had from 01bers, anJ 
the observalions mat.le al SI. Helena, the changes of the 
weathe1· made very little or no rnl'i.ilion in the height of 
the mercury. 

Hence it i:3 thought that the principal cause of the rise 
and fall of the men:ury is frow the variable winds which 
are found in 1he temperate zone, and whose great incon
stancy in England is notorious. 

A seconli cause is, lhc uncertain exhalation and precip
itation of the \·aptJurs lodging in the air, whe1·eby it is at 
one ti111e much 1uo1·e cron<led than at another, and conse
quently hea\•ier; but lhis latler depends in a great meas
ure upon lhe fernier. Now, from these principles we may 
explain the 1SC\'e1·al . phenomena of the bal'Ometer, taking 
them in the same orJer as they are laitl down. Thus, 

1. 'rLe mercury being low, inliica1es rain; because the 
air being light, the rapours are no longer supported by it, 
being become spccilically header than the medium in which 
tliey Ooaled; so tbat they descend toward the earth, and, 
in 1bei1· fall, rneeling \\'ilh other aqueous particles, they in
corporate togelher, and form little drops of rain: bu!. lhe 
mercury's being at one time lower than another, is the ef
fect of two contrary winds blowing from the place where 
1he baroroeler slauds; whereby the air of that place is 
carried bolh wayi; from it, and consequently the incum
bent cylinder of air is diminished, and accordingly the 
IDf;JCury sinks: as, for inslance, if in the German Ocean it 
should blow a gale of westerly winJ, and at the same time 
an caslcrly wincl in lhe Irish Sea; or if ia France, it should 
blow a 11or1herly wiu<l, anti in Scolland a southerly; ii 
must be granled, Iha! lhat pal'I of lhe afmosphere impend
enf O\'er Bngland would be exliausted and atfenualed, 
and the mel'cury would suLsi<le, and the vapours wllich 
before floated in tl1ei;e parls of the air of 1:c1ual gra\•ily with 
them~elHs, would &ink lo lbe earth. 

~- 1.""he ~realer hei~dll of lhe baromefe1• i£ occasioned by 
lwo confrary winds blowi11!!; 10\Var<l rl1e place of obsen•a
frrn, by which the air of other places is brought fhilber 
and ar_c..:nmublcrl ~so that the incumbent cylinder of air 
ht.dn~ 111.rrea..,,.J both in heid1t and weight, lbe mercury 
prc .. sed L>y ii in11s1 need-J stand high, as long as lhe winds 
continue "'O :o Lio\\ ; ttml lhen the air being ~pecifically 

~o 
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heavier, lhe Yapours are kept suspended, so lliat lht:y 
ha\'e no inclination to precipilate, aud fall don 11 in drnp 111 

which is the reason of the serene goo<l wcalber which at· 
lends the greater heighls of the mercury. 

3. The mercury sinks the lowesl of all hy !he nry 
rapid molion of lhe air in slorms of wind. For the tral:t 
or regiou of the earth's surface, in which the winds rage, 
nol extending all round the glol>e, ll1at stagnant air wliidt 
is left behind, as likewise that on the sii.les, cannot comr> · 
in so fast as to supply the vacuily made by so swirl a cur
rent; so that the air must necessarily be altenuated when 
and where the winds continue to blow, and that niore or 
Jess, according to their l'ioleace: add lo which, tbal Jhe 
horizonlal motion of the air being so quick, may in all prob
ability take off some part of f he perpendicular pressure; 
and the great agitaliou of its pal'licles is the rea;:;on wl1y 
the vapours are dissipated, aud do not condense into drops •. 
so as to form rain, otherwise the natural consequence o! 
lhe air's rarefac1ion. 

4. The mercury stands highest npon tJ1e easlerly aucl 
northeasterly wind; because, in the great Atlanlic Ocean, 
on this side the thirty-fifth degree of north lalilude, th~ 
winds are almost always westedy or soutbn-esteily; so 
that, whenever here the wind comes up at east and north
east, it is sure to be checked by a contrary gale as soon 
as it reaches the ocean; wherefore, accor<ling to the sec
ond remark, the air must needs he heaped over I his islan<l, 
and consequently the mercury must sland high as ofle11 
as the_;;e winds blow. This holds true iu this counlry; 
but is not a general rule for others, where the winds arc 
under different circumstances: and we have somelimes 
had the mercury here so low ~s 29 inches, upon an easter
ly wind, but fhen it blew excee(lingly hard; and thus id 
accounled for, wliat was observed in 11.Je I bird remark. 

5. In calm frosty weal lier, the mercury generally stand~ 
l1igh, because it seldom freezes but when the winds come 
out of the northern and northeastern qual'lers, or at leasf, 
unless those winds blow at no great Jislance off; fol' lhe 
11orthern parls of Germany, Dem1iark, Sweden, N"orway, 
and all that lract whence northeastern winds come, are 
subject to almost continual frost IJirough the winier, and 
thereby the lower air is Yery much condense<l, and in 
that slate is brought bitherwa1 d by those winds; aud, be
ing accumulated by the opposilion of the wcslerly wind 
blowing in the ocean, lhe mercury must needs be forced lo 
a more than or<linary heigh I; and, as a concurring cause, 
the shrinking of the lower parts of 1 he air inlo lesser room, 
by cold, must cause a descent of the upper parts of the 
almosphere, to reduce lhe ca,•ity made by ibis contrac
tion to an ec1uilibrium. 

6. After great storms, when !he mercury has been \'ery 
low, it generally rises again very fosl. II ltas been ol.J
servecl fo l'ise one inch and a hair in less t ban six hours, 
afler a long continued storm of soutbwast wind. The rea
son is, that the air beiug \'ery much rarefie<l by tile great 
evacuation which such conlinued slorms make of I bat fluid, 
lhe neighbouring air runs in the more swiftly to bring it 
info an equilibrium. 

Lastly. rrhe variations are greater in the more norther· 
ly places. 

BARON, a degree o~ nobilily next below a Yiscounl, 
and abo1 ea baronet. II" probable lhal formerly all lho•e 
were Uaroms l\IJO had lordships with courts baron, a11<l goon 
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•ft er the Conquest all such sat in the house of peers; but 
being very numerous, it grew an order and custom, that 
none should sit but such as the king thought fit to call up 
by writ, lvhich ran pro hac vice tantum. '11bis slate of 
nobility being very precarious, they at length obtained of 
the king Jette'" patent, and these were called barons by 

£:!:~~: :rn~::sat :~:n t~~:n~~n :?a ~~:, i~n u~~s o:nc~:~;,~ 
1ife time, is summoned by writ. 

BARONS of the cinque ports are members of the house 
of commons, elected by the five ports, two for each port. 

Those who have been otayors of Corfecaslle in Dor
sefshire are also denominated barons; as were formerly 
the principal citizens of Loudon. 

BARON AND FEJ\JE, in our law, a term used for the hus
band and wife; and they are deemed but one person, so 
that a wife cannot be witness for or against her husband, 
nor he for or against his wife, except in cases of high 
treason. 

BARON AND FE?UE, in heraldry, is when the coats of 
arms of a man and hi.s wife are borne per pale in the same 
escutcheon, the man's being always on the dexter side, 
and the woman's on the sinister. 

BARONET, a modern degree of honour, which is he
reditary, and has the precedence of all knights, excer>t 
those of the garter, bannerets, and privy counsellors. 

BARONETS of Ireland, an hereditary dignity instituted 
in 1619. Therr. are also baronets of Nova Scolia, an or· 
der instituted by Charles I. in 1625. 

BARONY, the honour and territory which gives title 
to a baron, whether he is a layman or a bishop. 

BARONY, in Ireland, the name of the divisions of the 
counties, answering to English hundreds. 

BARRA, in commerce, a long measure used in Porfu· 
gal and some parts of Spain, to measure woollen cloths, 
linen cloths and serges. 

BARRA'l'OR, in law, a common mover or maintainer 
of suits and r1uarrcls, either in courts or elsewhere in the 
country. A man cannot be adjudged a barrator for bring
ing any nuruber of suits in his owu right, though they are 
nxatious. narrators are punished by fine and imprison
ment. 4 Blacks. 13~. 

BARRA'l'RY, iu a ship master, is his cheating lhe 
owners. If goods delivered on ship board are embezzled, 
all the mariners ought to contribute to the satisfaction of 
the party that lost bis goods, by the maritime Jaw; and 
the cause is to be tried in the admiralty. 

BARREL, a measure of liquids. 'l'he English barrel, 
wine measure, contains the eighth part of a tun, the fourth 
part of a pipe, and one half of an hogshead; that is lo 
say, it contains thirty-one galloas and a half: a barrel, 
beer measure, contains thirty-six gallons. 'I'he bane) of 
beer, vinegar, or liquor preparing for ,·inegar, ought to con
tain thirty -four gallons, accol'ding to the standard of the 
a.le quart. 

BARREL, also denotes a certain weight of aeveral mer. 
chaodises, which differs according to the sereral commod
ities: a barrel of Essex bu lier weighs one hundred and 
six pounds, and of Suffolk butter, two hundred and fifty. 
six pounds. The barrel of herrings ought to contain 
thirty-two gallons wine measure, which amount to about 
twenty-eight gallons old standard, containing about a thou
~and herrings. '!'he barrel of ealmon must contain forly-
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two gallons. The barrel of eel• the same: The barrel 
of soap must weigh two hundl'ed and fifty-1111 pounds, 

BARREL, in anatomy, a pretty large cavit.y behind 

~~~ '1.v~~n~i~ :~d~~e ear, about four or five hoes deep, 

BARRELS, th1111dering, in the military arf, are filled •i,. 
bomb~, grenades, and other fire work&, to be rolled dos1 
a breach. 

BARRERIA, in botany, a genus of the syngenesiamo
nogamia class and order. '.rhe essential cbaracler ii, c. 
Jyx five toothed, very small; corolla fire parted; style 
short; stigma trifid. Thel'e is but one species, a tree or 
Guiana, which rises to the height of 40 or 50 feet. 

BARRICADE, a warlike defence, consistingofbarn)a 
and similar vessels filled with earth, stones, &c. or frte1 
cut down, against an enemy's shot, or assault; but gent,. 
ally pales which are crossed with h•ttoons as long•• 
half pike, bound about with iron al lhe feet. 

B.tRRICADE, in the marine, a strong wooden nil"P
ported by pillars, and extending as a fence acroH the for. 
most part of the quarter deck. In ships of war, lhe iate .. 
vals between the pillars are filled with cork, old cable, &c. 
About a foot above lhe rail, there extends a double rope 
netting; and bet ween the two parts of the ueltiog ar111aJ 
ed hammocks, seamen's bedtling, &c. fo intercept .. u 
s~ot fired by swi1<el guns and muskets in time ofbatlle. 

BARRIER, in fortification, a kind offence made at a 
passage, relrencbment, &c. composed of great 1t1kn, 
about four or fil'e feet high, placed at lhe distance of eight 
or ten feet from one another, with transums,ororerthwut 
rafters, lo stop eilhel' horse or foot that would enter or 
rush in with ' 'iolence. 

BARRINGTONIA, in botany, a genus of the poly· 
andria Ol'der, and mouadelphia class of plants, the chan<· 
tel's of "hich are: female, the calyx diphyllous abort, 
with a drnpa which it crowns; and the 1eed is a quadri. 
Jocular nut. rrhere is but one species known, "is. 

Barringtonia speciosa, a native of China and Otaheite. 
BARRISTER, in common law, a person qualified ud 

empowered to plead and defend the cause of clienfl ii 
the courts of justice. They are of two sorta: tbellf· 
ward or outer barristers, who, by their Jong study in, ul 
knowledge of, the law, which must be for a term of &tt 
years at least, are called to public practice, aad aln71 
plead without lhe bar. The inner barristers are tbeae 
who, because they are either attorney, solicitor, 1erjent, 
or counsel to the king, are allowed out of respect, tM 
privilege of pleading within the bar. But at the rolls,ud 
some other inferior courts, all barristerd are admitted wit•· 
in the bar. 

BARRO\V, in the salt works, wicker case• almOll.il 
the shape of a sugar loaf, in which the salt io put to dn11o 

ll.1 RRows, a name usually gi\' CD to tho11e hillocks IJt 

mounds of earth which were anciently raised o.-er till 
bodies of decea•ed heroes, and persons of distinguitlloi 
character. These are considered by some antiquar• 
as the most ancient sepulchral monuments in the world. 

IlARRULET, in heraldry, the fourth of the bar,« 
~:u~'.1e half of the closset : an usual bearing in coat If· 

BARRULY, io heraldry, i• when the field is di•ided 
bar ways, that is, across from side to itide, iolo 1cftlll 
part!. 
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BARRY, in heraldry, is when an escutcheon is divided 
'bar way•, 1bat is, across from side to side, info an even 
number of parlitions, consisting of two or more tinctures, 
inlerchangeably disposed. 

BARRY bendy is when an esctttcheon is divided ennly, 
bar and bend ways, by lines drawn transverse and diago
nal, inlerchangeably varying lhe tinctures of which it 
consists. 

BARRY pity is when a coat is di•·ided by several lines 
drawn obliquely from si<le lo side, where they form acute 
angles. 

BARTERING, in commerce, the exchanging of one 
commodity for anolber, or the trucking wares for wares, 
among merchants. Such was the original and natural 
mode of commerce, I here being no buying till money was 
invented, though, in exchanging, both parties are buyers 
and sellers. The only <lifficully in this way of dealing 
lies in the due proportioning the commodities to be ex
changed, sod that neither party sustain any loss. 

The nlue of the goods bartered are always equal to 
the product of the quantities bartered into their respec· 
live rates. 'l'herefore multiply the given quantity and 
rale of one commodity, and !his product divided by the 
rate of the other commodity, will gi,·e the quantity, or 
divided by the quantity will give the rate. 

BARTON is used in the west of England for the de
mesne lands of a manor: also for the manor house; and in 
some parts for outhouses, &c. 

BA:RTONIA, in botany, a genus of the class lelandria, 
rnonogynia order of planh; the essential character is, the 
calyx: four parted, corolla, do. capsule one celled, two 
valved. 'rhere are but hvo species. 

t. B. Verna. Col'Olla white, flowers abont the begin
ning of January, a native of Georgia. 

2. B. Paniculafa, corolla white, flowers ia August, a na· 
th·e of Pennsylvania. (a) 

BARTRAMIA, in botany, a genus of plants of lhe 
class cryptogamia, orcler musci: there are five :species. 

I. The B. Oe<leriana. 2. B. Crispo. 3. B. J,ongiseta. 
4. B. Marchira, and 5. B. Menziesii. (a) 

BARTSlA, pain.led cup, a genus of the angiospermia 
order, and didynamia class of plants, and in the natural 
method ranking under the 40th order, personatre. The 

· calyx is bilbous, emargined, and coloured; the corolla less 
coloured than tbe calyx, wilh its upper lip longer than Hrn 
under one. There are fh·e species, of which the princi· 
pal are, 

1. Bartsia a1pina, the mountain eye hright cow wheat. 
It is a native of Brilain, and is found near rivulets in hilJy 
countries. Sheep an<l goats eat it. 

2. Dartsia viscosa, mars hy, or yellow marsh eye bright, 
is abonl 10 or 12 inches high, with an erecl stalk, clowny 
and unbranched: the leaves are sessile, spear shaped, and 
a little "iscous; the flowers are yellow, and !be plant dries 
black. It is found in marshy places in Cornwall. 

BA RULES, in church history, certain Christians who 
l1eld lhal the Son of God had only a phantom of a body; 
thal soul• were created before the world, and Iha! they 
Jj,·ed all al one time. 

BARY'l'ES, in mineralogy and chymislry , an earth 
Iha I was di•covered by Scheele in J 77 4, and the first ac
count of ils proper! ies was published by him io his Dis
sertation on l\Jan.[anese. 
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The experiments of Scheele were con6rmed by Berg· 
mann, who gave the earth the name of terra ponderosa. 
l'tlorveau gave it the name of barole, and Kirwan of bary
tes; which last was approved of by Bergmann, and is 11ow 
universally adopted. Different processes for oblaining: 
baryles were published by Scheele, Bergmann, Wiegleb, 
and Afswelius; bul litlle addition was made lo the prop· 
erties ascertained by the original discoverer, till Dr. Hope 
publi;hed bis experiments in 1793. Jn 1797, our knowl
edge of its nature was still further extended by the ex 
periments of Pelletier, Fourcroy, and Vauquelin. 

1. Barytes may be obtained from ponderous spar, or 
sulphat of barytes .. it is now called, uy lhe follow in~ proc
ess, for which we are indebted to Vauquelin. R educe 
the mineral to a fine powder; mix it wilh the eighlh part 
of its weight of charcoal powder, and keep ii for some 
hours reel bot in a crucible, and it will be converted inlo 
sulphmct of ba1·ytes. Dissoh·e the sulphuret in wafer, 
aad pom· nitric acid info the solution, and the sulphur will 
be precipilaled. The solution, which consists of nitric 
acid combined with barytes, is to be filtered and e\o·aporat. 
ed slowly fill it crystalizes. Put the crystal into a cruci· 
hie, and expose it to a strong heat; the nilric acid is driven 
off, and the baryles remains in a state of purity. 

A not her me I hod attended with less expense was poinled 
oul long ago by Dr. Hope, and has been since proposed 
by several foreign chymists without taking any notice of 
the original discoverer. The methot.l is lhiis : Decompose 
lbe sulphat or baryles, by heating it slrollgly along wilh 
charcoal powder. The product is to be treated wilh water 
lo dissolve every thing that is soluble: and the liquid, be· _ 
ing filtered, is to be mixed wilh a solulion of ca1·bonat of 
soda. A while powder falls. Wash this powder; make 
it up into balls wilh charcoal, and heat it ~trongly in a 
crucible. When these halls are lr~aled with boiling 
water, a portion of barytes is dissoh:ed, which crystalizes 
as the water cools. 

Barytes obtained hy the first metbo<l is a grayish while 
porous body, which maybe very easily reduced to powder. 
It has a harsh and more caustic tasle than lime; and when 
taken into the stomach proves a most ' ·iolent poison. It 
has no perceptible smell. It tinges l'egelable blues green, 
and decomposes animal bodies like the fixed alkalies, 
though not with such energy. 

Its specific gravity, accorcling to Fourcroy, is 4; but ac
cording to Hassenfratz, only 2.3i4. But there is reason 
to conclu<le, from the method employed by this philoso
pher, that the specific gravities which he assigns are all 
too low. 

'¥hen heated it becomes hard er, aml acquires internal· 
ly a uluish green shade. 'When exposed to the blow pipe 
on a piece of charcoal, it fuses, bubbles up, and runs into 
glouules, which quickly penetrate the charcoal. Tliis is 
probably in consequence of containing waler, fo1· Lavoisif't' 
found uaryles not affected by the strongest heat which lie 
could produce. 

'When exposed to lhe air, it immediately attracts mois
ture; in consequence of \vbich it swells, heat is evolved 
and the uarytes falls lo a while powder, just as happen~ 
to quicklime when water is sprinkled on it. Afler the La· 
rytes is lhus slacked, it gradually altracls carbonic acid 
and loses il s acrid properties, its weight being inrrea sed~ 
11 rannol therefore he kept pure except in close vessel" 
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'\then a lit lie water is poured upon barytes it is slacked 
like quick lime, but more rapidly, and with the e\oolution 
of more heat. 'l'he mass becomes white, and swells con
siderably. Jf the quanlity of water is sufficient to dilule 
it completely, the barytes crystaliMs in cooling, and as
sumes I he appearance of a stoae composed of needle form 
crystals; but when exposed to the air it gradually attracts 
carbonic acid and falls to powder. 

Water is capable of dissolving 0.05 parts of its weight of 
barytes. rrhis solution, which is known by the name of 
barytes water, is limpid and colourless, bas an acrid laste, 
and converts vegetable blues first to a g1·een and then de
stroys them. 'Vben exposed to the air, its surface is soon 
covered with a stony crust, consisting of the barytes com
bined with carbonic acid. 

Boiling water dissolves more than half its weigLt of ba
rytes. As the solution cools, the barytes is deposited in 
crystals; the shape of which varies according to the ra
pidity wilb which they have been formed. When most 
regular, they are flat hexagonal prisms. These crystals 
are transparent and colourless, anrl appear to be composed 
ofabont 53 parts of water and 47 of barytes. When ex
posed to the heat of boiling water, they unJergo the wa
try fusion; that is to say, !he water which they r.onlain 
becomes sufficient to keep the barytes in solutiora. A 
stronger heat makes the water fly off- When exposed lo 
the air, they attract carbonic aci<l, an<l crumble inlo dust. 
They a1·e soluble in tq. parts of water at the temperalure 
of 60°; but boiling water dissolves any quantity whate,·er: 
1he reason of which is evident; at that tl!mperature their 

.., ;~~:~,~~~~er of cryslalization is sufficient to keep them in 

Barytes undergoes no clrnnge from light; neither is it ca· 
pa hie, as far as is known, of combining with oxygen. 

None of the simple combustibles combine with it except 
~ulphur and phosphorus. 

Sulphuret or barytes may be formed by mixing its two 
in;redienti:; together, and beating them in a crucible. ~rhe 
mixture mells at a reel h~at, and when cold forms a mass of a 
reddish yellow colour, without any smell, which is sulphuret 
of~a~ytes. This sulphuret decomposes water with great 
rnpulify: snlphureted hydrogen is formed, which, com
hining wilb lhe snlphuret, converts it into a hydrogenated 
sulphuret. 'l1his change takes place whenernr the sul
phuret is moistened wilh \fater, or e¥en exposed lo the 
atmosphere. 'Vl1en boiling water is poured upon sulphu
ret of barytes, a grP-al quantity of snlphnretecl hydrogen is 
formed almoit instantaneously, which combines with the 
water and occasions the solu1ion of the snlphuret. "\Vhen 
the solution cool~, a great number of brilliant white crys
tals are deposited. 

Phosphuret of barytes may be formed by putting a 
mi'<-lure of phoo;:;phorus and barytes inlo a glass tube close 
at one end., and heatinQ; the mixture by pulling; the tube 
npo.n burmn~ .coals. The combinalion takes place very 
rap1~Jy. This phosphuret is of a dark brown colour, very 
brilliant and very fusible. When moistened, it exhales 
!he odour ~f ~bosphureled hydrogen gas. When thrown 
into w:iter '! )S e::_radually ~ecomposecJ, pbosphureted hy-
1lrogen gas 1s enntted, which takes fire when it comes lo 
the surface of tl~c water, and 1he phosphorus jg gradually 
con\""erte<l inlo pho:opboric acid. 

Barytes is not acted on by azote; but it combines reaLJ. 
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ily with muriatic acid, and forms a compound called muri. 
at orbarytes. 

Barytes has ao action on metals; but it is capable of com. 
bining wil h several of the metallic ?xideso, and forming with 
them compounds which ba\•e not hitherto been much eurn. 
ined. For instance, if poured into a solution of silver or lead 
in nitric acid, it precipitates the first brown, and the sec. 
ond white; but if an excess of barytes water is added, lbe 
precipitates are redissolved. 

Barytes does not combine w!lh the alkalies. [ts com. 
ponent par_t~ are unkno.wn; but ~t r.es~mbles the alkalies irt 
so many of its properties, that lt is lhought tbecompoei. 
tion of bofh is analogous. 

BASAL'l'ES, in natural history, a kind of stone ora 
very tine texture, of a deep glossy black, resembling that 
of polished steel, and mixed wilh no other colour, nor any 
extraneous matter of any kinrl. rrhe most remar.kabie 
quality of this stooe is its fig1ll'e, being never found in slra· 
ta, but standing up in the form of regular angularcolumn9, 
composed of a number of joints, one placed on and nicely 
fitted to anolher, as if formed by the hands of a&kilfol 
workman. It is remarkably hard and heavy, \rill not strike 
fire with sleel, an<l is a fine touchstone. 

rrhe basalt es was originally fo\intl in columns in Etbio. 
pia, in fragments in the river Tmolus, and some olher 
pla.r.es; we now ha veil frequently,bolh in columns andi.mall 
piecest in Spain, Rus-sia, Polan<!, near Dresden, and in Si
lecia; but the noblest store in the world seems lo be I hat 
called the giant's causeway 'in Ireland, where it ri~es far 
11p in lhe country, run3 into the sea, crossea its botlom,and 
rises ag~in on the opposile land . 

T'he constituent parts of this mineral are: 
Silex 44 
Alumina 16 
Oxyd or iron 16 
Lime 9 
·water 
Soda 
Muriatic acid 

95. 

Besides t be use of basalt in building and paving, it is 
now employed as an ingredient in the manufacture of glau 
bollles; anJ when calcined and pulverized it makeseicel· 
lenl mortar, which has the properly or hardening under 
water. 

A dispute is still carried on in the philosophical world 
concerning the origin of basalt es; some considering il as a 
crystalizalion in water, others regarding it as a specieaof 
Java. 

BAS AR UCO, in commerce, a small hru;e coin in the 
East Jmlies, being made only of very bad tiu. 

BASE, in geometry, the lowest side of the perimelerof 
a figure: thus, the base of a tri~ngle may be said of an_,, of 
its side~, but more properly of the lowe:.I, or that which 
is parallel to tbe horizon. Jn rectaagletl trian!!;le~, the 
base is properly that side oppo•ile to the right an
gle. 

BA SE of a svlidfigiwe, the lowest side, or that on which 
i~ stands; and if the sol.id has two oppoc;ile parallel plane 
sides, ancl one of them 1s the base, lhen the other iHalleJ 
the ba•e also. 
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BHE nf a cnnic section, a right line in the hyperbola 
and parabola, arisirn; from the common inter;;ection of the 
se<·aut plane, an<l the base of the cone. 

BAsF., in architecture, is used for any body which bei\rS 
another, but particularly for the lower part ofa column an<l 
pe~e•lal. 

'l'he base of a co111mn is that parl behreen the shaft and 
the pedeslal, if there be any pedestal, or if there be none, 
between the shaft and the plinlh, or zocle. 'I'he base is 
different in the different orders. See Plates Archifecture. 

BASF!, in fortification, the exterior sirle of !he polygon, 
or I hat imaginary line which is drawn from the flanke<l an· 
gl~.of a bastion to the angle opposile lo ii. 

Bue, in gunnery, the least sort of ordnance, the cliam
eter of whose bore is lj. inch, weight 200 pounds, length 4 
feet, load b pound, shot 1} pound wejght, and diameter q. 
inch. 

BASE line, in perspective, the common seclion of a pic
ture, and the geometrical plane. 

BABE, or BAS1s. By this term modern cbymi~ts ex
press eilher species or families of saline matters, which dir
fer with regard to the acid, but agree as to the alkali, earth, 
or melallic oxyd, wJ1ich they contain. Thus, salts with 
the base of potash include all those which are formed by 
the combinalion of the several acids with potash. Salls 
with an alkaline base comprehend those, the bases of which 
are potai!h, soda, or ammonia, as dislinguished from !hose 
with earlhy or nietallic bases. 

rrhe term base is ll!~ed to <lenote species j as when we 
s<1y sulphuric acid is composed of oxygen united wilh a 
base of sulphur: lhe l'egetable acids consi!:!t of oxygen and 
compound base of hydrogen and carbon. The term is also 
used more indefinitely; as pho::;pha1e of lime is the base of 
animal bone, azole is the hase of muscular fibl'C; that' is, 
the characterislic or principal part. 

liA$E, in law. Base estate, such as base tenanls ha,·e 
in theit· hands. Base tenure, the holding by villenage or 
olher customary services, as dis!inguished from the high
er tenures in capite, or by military sen-ice. Base fee, is 
to holJ in fee at the will of the lord, as distinguished from 
soccage tenure. Base court, any court not of record. 

Bi\SELLA, climbing nightshade, from Malabar, a 
genu;; of the penlandria class of plants and trigynia ordn, 
and in the natural method ranking under the 121h order, 
.hoforacere. 'l'he calyx is wanting; 1he col'olla is se,·en 
cleft, with the two opposile divisions broader, and al last 
berried; there is one seed. There are four species, but 
the two following suffice to give an idea of lhe plant; 

1. Ba~elln alba, with oval, waved, flaccirl Jea,•es, and 
small flowers and fruit. These planfs will climb to a 
considerable height, and send forth a great number of 
branches; so they shoul<l be trained up lo a trellis, or 
fo"tened to the back of the stove, otherwise they will twist 
themo;elves about whalever planls stancl near them. 

2. Basella ruhra, wilh red leaves and simple foolstalks, 
has lhick, stron(t, succulent stalks and leaves, which are of 
a deep purple colour. rfhi5 plaul will climb fo the hefo;ht 
of 10 or 12 feet, provided ii is kept in a slave. The 
flowerf< haYe no g~·eal beauty, hut it i5 cultiHled on ac
count of the odd appearance of its stalks and len,•es, and 
fhP lloweri;i of a "·hiri-;h e::reen rolour tipped with purple. 
'J1he !Jerrie!! are said lo be 11.,crf for slainin~calicoes in In
dia. l\lr, Miller assu1cs us, !hat he bas seen a very beauli· 
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fnl colour drawn from them, but which did not continue long 
when t'1sed in paintin~. He iii of opinion, liowe~· er, !hat 
a method of fixing lhe colour might be in,·ented, in 
which case the plant would be ' 'ery useful. '1..,his, the 
Scotch Encyclopedists app!'ebend, might be accomplished 
by means of solution of tin in aqua regia, which has a sur
prising effect both in brightening and gi\ ing durability to 
olher vegetable colours. .Bolh species are propagated 
from seeds, which sboul<l be aown in a moderate hotbed in 
spring, and treated afterward ao;i stove plants. 

BASEMENT, the lower part or story of a building;, 
when it is in the form of a pedestal, with a base 01· plinth, 

di~~~l~~~~: :1;/~:~i~~ngd~vernor)r a province, city, or 

other district. 
Bashaws include beglerbegs; and sometimes sangiac

begs; though a distinction is sl.lmetimes made, and th~ 
name bash aw is appropriated to the middle sort, or such 
as have two ensigns or horse tails carried before them. 
'l'hose who baYC the honour of three tails, are called beg
lerbegs; and those who ha' e only one, sangiacbegs. 

BASIL, in holany. See Ocv>10M. 
BASIL, among joiners, lhe sloping ede:e of a chissel, or 

of the iron of a plane, to work on soft wood: I hey usually 
make the basil twelve degrees, and for bard wood eigh
fet>n: it being remarked that the mol'e acute the basil is, t be 
better the instrument cuts; and the more obtuse, the 
slronger and titler it is for service. 

IlAStL, order of St. !he rnoi!t ancient of all the religious 
orders, was ,·ery famous in the Easf. Jt pa1iised into !he 
'\Tesl about !he year 1057, and was held in great esteem, 
especially in ltaly. By their rules, !he Italian monks of 
that order fast every Friday in tile yea1·: they eat meat 
but 1hree limes a week, and then but once a clay; they 
work all logetber at cert<lin homs of the day: their habit 
is nearly like that of the Benedictines, and lhey wear a 
snrnll beard like the falbers of 1he mission. 

BASH,IC, in ancient architecture, a lerm used for a 
large hall, or public place, wil h aiiles 1 port icos 1 2'.8.lleries, 
tribunals, S..c. where princes sat and administered justice 
in person .. 

BASILICA, ia anatomy, the inlerior brancl1 of the ax
illary vein, runnin!!; the whole length of thr. um. 

BASIIJICON 1 in pharmacy, an epilhet for a great many 
compositions lo be found in I he ancienl medicinal \Hilers: 
but it more particularly denotes an officinal oinlment, com~ 
posed of wax, rei!in, pitch, and oil of ulh·es, from hence 
called telrapharmacum. 

BASJLICS, a body of the Roman laws, lranslated into 
Greek. The basilics comprehend the instiluli:-~, digests, 
code, 110\'els, an<l son1e edicts, of J ustiuian and other em
perors. 

BASILICUS, in astronomy, cor leonh:, a fixed slar of 
the first maa;nilude in the conslellation Leo. 

BASILIDIANS, fo church history, a branch of gnos
tics who maintained that Christ's body wai; only a plrnn
tom. and that Simon the Cyrenian suffered in his slea<l. 

BASILISK, in mililary affairs, a large piece of ord
mmce, being a forly·eic::bt pounder, and \feighing about 
seven thouMnd two hundred pounds. 

B.\SKETS ~f earth, in the mililary arl, called by the 

:~·,~~~~eht c:/bae;~1=1~~:~e b:~J~~I ~~1:~e'!. ~~~1e~ai::~:eg~1~i,f; ~:.: 
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aho•t a foot and a half high, about a foot and a half diam· common instrument, as of an organ, lute, &c. or on instro
cter at the top, and eight or ten inches at bolt om; so that men ts larger than ordinary for that purpose, as bass liol1, 
being set together, there is a sort of embrasure left at th eir bassoons, bass hautboys, &c. The bass is the principal 
bottoms, through which the soldiers fire without exposing part of a musical composition, and the foundation of har. 
themselves. many; for which reason it is a maxim among musiciaoa 

BASKETS are made of rushes, splinters, or willows; that when the bass is good the harmony is seldom bad. 
which last, according to their manner of growth, are call- BAss, thorough, is the harmony made by the baBB viola 
ed osiers and sallows. They thri1·e best in moist places; or theorbos, continuing to play both while the voices 1iog' 
and the proprietors of such marsh lands, generally let what and the other instruments perform their parts, and also fill'. 
they call the willow beds to persons •·ho cut them al cer· ing up the intervals when any of the other parls slop. It 

}~~':i, s:~·~~~~r a~~l~~~·~:n~b!~"o!i"J bb:~~:'.d~:~~~~· plJs~ ~~fn1~~t:dh~{p~fcfi~~~~ :~~:~~ ~;:~u~bn~l~0!~~;~)~:d0~1~~'. 
six, eight, or ten feet broad, by narrow ditches; and if out cyphers, on the bass viol, and bassoon. 
there is a power of keeping water m these cuts at pleas· BAss, counter, is a second or double bass, where there 
ure, by means of a sluice, 1t 1s highly advanfageous in are several in the same concert. 
many seasons. Osiers planted m small spots, and along BASSET, a gat?e at cards,. said to have b~en invented 
hedges, nil! supply a fa1me1· mth hurdle stuff, as well as by a noble Venetian, for wl11ch be was bamshed. The 
wilb a profusion of all sorts of baskets. The common p"trsons concerneil in it are a dealer, or banker; his as· 
osier is cut at three years, but that with yellow bark is · sistant, who supervises the losing cards; and the punter, 
permitted to remain a year longer. or any one who plays against 1he banker. 

When the osiers are cut down, those that are intended BASSIA, in botany, a genus of the dodecandria elm 
for white work, such as baskets used in washing, are to be of plants, and monogynia order, the characters of ••hicb 
stripped of their bark or rinds wLile green. This is done are: the calyx is quadripbyllous; the corolla octofid, with 
by means of a sharp instrument fixed into a firm block: the tube inflated; the stamina are 16; and the drupe it 
the osiers are placed over this, and stripped of their cov- quinquespermos. There are three species, natives of l\Ial. 
ering with great \'elocity. They are then dried, and put abar and the South Seas. 
in bundles for sale. Before they are worked up, they BASSOON, a musical in•lrument of the wind sort, 
must be soaked in water, which gives them flexibility. blown with a reed furnished with eleven holes, and used 
The basket maker usually sits on the ground to his busi- as a bass in a concert of hautboys, flutes, &c. 
ness, unless when the baskets are too large for him to reach BASSORJA., a genus of the pentandria monogyuia 
their uppel' parts in that position. class and ordel'. The essential cha1·acter is: calyx 6re 

Hampers antl other coarse work are made of osiers with- cleft, spreading with a short tube; berry ovate, knobbed, 
out ~ny previous preparation except soaking. It reqnires and many seeds. There is but one specie:3, an herbaceous 
no great capital eilher of money 01· ingenuity to exercise plant of Guiana, of little note. 
the business of a ba.ket maker. Some expert workmen BASSO RELIEVO, or BASS RELIEF, a piece of 
make a nri~ty of article~ o~ wicker manufacture, as work sculpture, where the figures or images do not project or 
baskets of different descnpttons, table matls, smoll baskets stand out far abm•e the plane on which they are formed. 
used for fru1l at desserts, &c. lVhatevei· 6gures or representations are thus cut, stamped, 

The ancient Britons were noted for their ingenuity in or otherwise wrought, so that not the entire body, but 
making baskets, which they exported in large quantities. only part of it is raised above the plane, are said to be 
'.fhey were of very elegant workmanship, and bore a high done in relief, or relievo; and when the work is low, flat, 
price. Martial takes notice of them: and but a littJe raised, it is called low relief; when a piece 

"A basket J, by painted Briwns '1.·rought, of sculpture, a coin, or a medal, has its figure raised so II 

And now to Rome's imperial city brougl1t." to be well dislioguisLed, it is called bold, and we say ils 
BASKET, as a measure, denotes an uncertain quanlify; relief is strong. 

ns, a basket of medlars is two bushels, of asafcelida from The origin of basso relievo is thought to b3"e been 
20 to 30lb. weight. described in the story of the maid of Corin lb, related by 

BASON, in mechanics, a term nsed by glass grinders Pliny; who says that Dibutades, the Sicyonian potter, 

~~,~~:,'~so~~,~~f,e~"oi1:·;:·a~ecf!~a:'e~ic:n l~;be~~~\tl a~o;v~; fu~~o~\~~r, ~·~;,~~~e:d l~i~e~~~~h~~r t~~~~ '\~e7~~!es ~~l~h: 
hatters for a round iron mould, in w·bich they form the yo~ng man who was ~oing on foreign service, she circum~ 
matter of their hats; and also for a lc::\den one for lhe scribe~ the shadow of his face with lines upou tbe wall by 
brims of bats, ha Ying an aperture in the middle, of a diam· lamp light; her fa I her took the impression in cJay, and 
eter sufficient for the largest block to go through. baked it among his vases. 

BASON> sale by the, at Amsterdam, is a public sale made BASS VIOL, a musical instrument of the same form 
by authority, over which presides an officer appoinled by w~lh that of a "-i?lin, but much larger. It i~ struck 
the magislrales. It is so called because, before lhe lots w1lh a bow as that is, has the same number ofstrin(l"s, and 
are delivered lo the highest bidder, they commonly slrike has eight stops, which are subdivided inlo semi~stops: 
on a copper bason, to give notice that the lot is going to its sound is grave, and has a much nobler effect in a con-
be adjudged. cerl than thal of the violin. 

BASS, in music, that par! of a concert which is most BAS1.1ARD, one who is born of any woman not mar-
heard, ~l'bic~ consists of the gravest and deepest sounds, ried, so that his father is not known by order of the law. 
and wh1cb " played on the larges t pipes or strings of a A bastard by our English laws, is oge that is not only be· 
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~otlcn, but born out of lawful matrimony. As all children 
born before mafrimony are bastards, so are all chil<lren 
born so long after the dealh of the husband, that by the 
usual course of gestation they could not be bego!len by 
bim. 

If a man marry a woman grossly big with child by anolher, 
and e\·en witbia three days afterward she is delivered, the 
issue is 110 bastard. I Dam·. Ahr. 729. 

Jf a child. is born within a day after marriage between 
parties of full age, if there be no apparent impossibility 
that the hu sband should be the father of ii, the child is no 
ba•lard, but •upposed lo be the child of 'the husbantl. 1 
Roi.Ahr. 

If a bastard die without issue, though the land cannot 
descend lo any heir on the part of the father, yet lo the 
heir on the pa1·t of the mother, being no baslard, it may; 
because he is of the blood of the mother, but he has no 
father. 2 Roi . Abr. If a bastard die intestate, leaving 
neither widow nor issue, the king js entitled to lhe person
ality. 2 Blacks. 505. 

'"J.1he incapacity of a bastard consists principaily in this, 
that he cannot be heir to any one, neither can he have 
heirs but of his own body: for being nullius filius, he i~ 
therefore of kin to no one, nor has be any ancestor from 
whom any inheritable blood can be deri\'ed. 3 Salk. 66. 

A bastard may be made legitimate, and capable of in
heriting, by the transcendent power of an act of parlia
ment. I Blacks. 459. 

If any single woman be delivered of a bastard child 
which shall be chargeable or likely to become chargeable; 
or shall decla1·e herself to be with child, and that such 
child is likely to be born a bastard, and lo be chargeable; 
and shall in either of such cases, in an examin;-ition to be 
taken in writing, on oath, beforn one justice of tl1e peace of 
the county, &c. where such parish or place shall lie, charge 
any person with haYing gotten her with child, it ~hall 
be lawful for such justice, upon applicalion made to him 
by the overseers of the poor of such parish, or one of them, 
or by any sub•lanlial householder of any extra parochial 
place, to issue out his warrant for the immediate appre· 
bending such person so charged as aforesaid, and for bring
ing him before such justice, or before any olh er justices 
of the peace of such county, cily, or town co1·porate: and 
the justice, before whom such person shall be brought, 
i;ball commit him to the common gaol or house of conec
tion, unless he shall ghe security to indemnify such parish 
or place; or shall enter inlo a recognisance, wilh suffi
cient securily, upon condition to appear at the next gen
eral quarter session, or general session of the peace. 6 
Geo. JI. c. 31. 

Though a bastard child is prima facie settled where 
born, yel this rule admits of severai exceptions: as where 
a baslard ia born under an order of remonJ, and before 
the mother can be sent to het place of settlement: or ifa 
woman be dcliHred on the road in transitu, while the offi
cers are conducting her, by , ·irtue of an order of removal ; 
or if the child be born in the house of correclion, or in the 
house of industry, of any hundred or district, or in a ly
ing-in hospilal, it shall follow the mother's settlement. 1 
Se'5. Cr. 33. 94. 2 Salk. 474. 13 Geo. Ill. c. 29. 20 
Geo. Ill. c. 3f.. 

HASTA.RD tigne, is a son born before marriage, whose 

BAT 

parents afterward inlermarry, and by the cil·il law be is mu· 
Jier, or lawful issue, but nol by tbe common law. 2 Inst. 9 9 . 

BAS'l'ARDY, arms of, in heraldry, should be crossed 
with a bar, fillet, or Ira verse from left lo right. Bastards 
were formerly not allowed to carry the arms of their fa
ther, and the refore they innnle<l arms for themselves, 
and this is still done by !he natural sons of a king. 

BASTION, iu the modern fortificalion, a huge mass of 
earth, faced usually with so<ls, somelimes with brick, and 
rarely with stone, standing out from a rampart, whereof 
it is a principal part, and is what, iu the ancient fortifica
tion, is f'alle<l a bulwark, prop'llgnacufom. 

A bastion consists of two faces and two flanks; the 
faces include the angle of the bastion, and their union 
makes the out most or the salient angle, called also the an
gle of the bas tion; and the union of the two faces to the 
two flanks makes the side angles, called also the shoulders 
or epaules; and the union of the two other ends of the 
flanks to tbe two curtains makes the angles of the flanks. 

fn regard to !he bastion, the great rule is, that e'•ery 
parl of it be seen and defended from some other parl : 
whence mer'e angles are not sufficient, but flanks and faces 
are necessary. For the proportion of the faces, they are 
not to be less than 24 Rhineland perches, nor more lban 
30. The flanks of a bastion, in case they stand at the 
same angle under the line of defence, are so much the 
helter the longer they are; whence they must stand at 
right angles to the line of defence: and lhe disposition of 
the flanks makes the principal part offor!:fication, as it is 
that on which the defence chiefly depends, and which bas 
introduced the various forms of forlifying. The angle of 
the bastion must be more than 60 degrees, otherwise it 
will be too small to give room for guns, and will either ren~ 
der !he line of defence too long, or the flanks too short; 
so !hat it must be either a right angle or some intermediate 
one between that and 60 degrees; for it is disputed wheth
::~~.not it should exceed a right angle. See FoRTIFICA· 

BASTON, or BA TOON, in heraldry, a kind of bend, 
having only one third of tlie usual breaulh. 

BAT, see VESPERTILto. 
BAT, BATE, or BATZ, a small copper coin, mixecl wilh 

a little sih1er, current in sernral cities in Germany; it is 
worth four crutzers. lt is also a coin of Switzerland, cur
rent at five livres or one hundred sols French money. 

BATCHELOR, in the li\'ery companies of London, 
are those not yet admitted to the livery. 

BATCBELORS, in the university, are persons who have 
taken the first degree in the liberal arts and sciences. Be
fore a person can be admitted to this degree at Oxford, it 
is necessary that he study the1·e four years ; lhree years 
more may enti.1le him to the degree of master of arts ; and 
in seven years more be may commence batchelor of di,·in
ity. Al Cambridge the degrees are usually taken as at 
Oxford, excepting in law and physic, in eilber of which the 
batchelor's degree may be taken in six yean. In France 
the degree ofbatchelorofdivinily is attained in th·e years• 
study, that i•, in two years of philosophy and three of di
vinity. 
B~T .''OWLING, a method of catching bird• in the night, 

by l1ghlrng some straw or torches near the place where 
they are at roost; for upon beating them up they fly to 
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1he flame, where being amazed, !hey are easily caught in 
nets, or beaten down with bushes fixed to the end of 
poles, &c. 

BATU, warm, cold, vapour, &c. See MEDICINE and 
1.HJKERAL WATERS. 

BATH, iu Hebrew antiquily, a measure of capacity, con
taining; the tenth part of an omer, or se\·ea gallons and 
four pints, as a measure for things liquid: or three pecks 
and three pints, as a measure for things dry. 

BA'l'H, See BALNEOM, and CHYIUISTRY. 

BATH, knights of, a military order in England, suppos· 
ed to have bee11 instituted by Richal'd the Second, who 
limited their nuoiber to four: his successor, however, 
Henry IV. increased them to forty-six. Tbeir motto 
was ires in tmo, signifying th.e three theological vidues. 

This order deri\!ed this denomination from a custom of 
bathing uefore lhey received the golden spur. It is sel
dom or ne\•er conferre<l bu! at the COl'onalion of kings, or 
the inaugnrali,.on of a prince of Wales or duke of_ York. 
They wear a red riband behwise. 

The order or the bath, after remaining many years ex· 
finct, was revi"·ed under George the 1',irsl, by a solemn 
creation of a greal number of knights. 

BA'rIS, in botany, a genus of lhe tclandria order and 
dioecia clas:S of plants, the characters of which are: of 
1he male the au1enturn is four ways imbricaled, and both 
the calyx and (...ol'Olla are wanling: of the female the 
amentum is ovate, the involucrum diphyllous; calyx and 
corolla wanling; the stigma is bilobate aad sessile; the 
berries condunate and four seeded. There is but one spe~ 
cies, vis. batir; mantina, a nathe of Jamaica. 

BA'rMAN, iu commerce, a kin<l of weight used at 
Smyrna, containing six okes of four hundred clrami:J each, 
which amount to sixteen pounds, six: ouuces, and fifteen 
dram~, of English weight. 

BATTALION, or BATALLION, an undelermined body 
of infantry in regard to number, generally from 600 to 1000 
men. The companies of grenadiers and light infanlrymen 
ha"ing been detached from their se\·eral corps and form
ed inlo separafe ballalions, the guards at present consist 
of nine ballalions. 'l'be different companies are likewise 
considerably augmented; so that il is impossible to affix 
any specific standard lo their complement of men. The 
royal regiment of arlillery consists of four ballalions. 
Sometimes regiments consist each of one baHalion ; but 
if more numel'Ouli, are <livided into severnl baltalions, ac
cording to their strength; so that every one may come 
within the numbers menlioned. A balfalion in one of our 
marching regiments consists of 1000 and sometimes of 1200 
men, officers and noncommissioned inclnded. When I here 
~re cornp<.111ies of se,·eral regiments in a garrison to form a 
battalion, those of the el<lest regiment post themselves on 
the ri:.i:hl, I hose of the second on fhe lefl, and so on until 
the youn!!;CSI fall iuto fhe centre. 'l1he officers take their 
post~ before their companies, from the right and lefl, ac· 
cor'dine: lo seniority. Each batlalion is <fo idcd inlo four 
<li,-isio11~, and each c.lh1ision iulo two subdivisions, which 
a_i:e a[a!~ di' i<lt:d inf~ sections. The companies of g1-ena
mcrs bt->lll!!; unequal Ill all batlalioas, their post must be 
rcgulaterl bv the commanding officer. 

BA'Pl'EX, a name that w01·kmen gi,·e lo a scanllin~ of 

:r~eot,~~1U ~,\~\~,k~rt~;~ l~,~~l~our~d~~e:~~i::~~road, and about 

BA 'r 
BATTER, a cannonade of heavy ordnance, from the 

first or second parallel of entrencbruent, against any for
tress or works. 

BATTER in breach, implies a heavy cannonade of many 
pieces directed to one part of the revetement from the 
thil'cl parallel. 

BATTERING, in military affairs, implies the firing 
wilJ1 heavy arlillery on some fortification or strong po1t 
possessed by an enemy, in order to demolish the works. 

B_4.TTERING pieces are large pieces of caunon uised in 
batlering a fortified town or post. 

It is judged by all nations that no less than 2.1 or 18 
poundel's are proper for that use. Formerly much larger 
calibres were used; but, as they were so Jong and heuy, 
and very troublesome to transport and manage, they were 
fol' a long time rejected, till adopted among the i'rench, 
who, during the late war, have brought 36 and 42 pound .. 
ers into the field. 

BATTERING tm·in, a train of artillery used solely for 
besieging strong places, inclusive of bowitzer·s: all heavy 
24, 18, and 12 pounders, come under this denominalioo; 
as likewise the 13, 10, and 8 inch morlars and howilzen. 

BATTERY, in military affairs, implies any place where 
cannon or mortars are mounted, either to al~ack lheforcea 
of the enemy, or to batter a fortification: hence balterie1 
hare rnrious names, agreeable to the purposes they are 
designed for. 

BATTERY, gim, is a defence made of earth faced with 
green sot..ls or fascines, ancl sometimes made of gabion1 
filled wjth 1:arth: it consists of a breastwork, parapet, or 
epaulement, of 18 01· 20 feet thick at top, and of 22 or 24 
al the foundation; of a ditch 12 feel bl'oad at the boltom, 
and 18 al the lop, and 7 feet deep. They must be 7} 
feel high. TLe embrasur~s are 2 feet wide within, and 9 
without, sloping a Iii tie downward, to depress the me111l 
on occasion. The tlislance from the centre of one em· 
brasure to lbat of the other is 18 feet; that is, the g11n1 
are placed al 13 feet dis!ance from each olher; con· 
sequenlly the merlins, or I hat part or solid earth between 
the embra~ures, are 16 feet within and 7 without. The 
genouitliers, or parts of the parapet which co,·er the car· 
1·iage of the gun, are generally made 2t feel high from the 
pla1form to the opening of the embrasul'es; though lhia 
Leight ought to be regulaled according to the !lemi·diame
ter of the wheels of lhe carriage or the natnre of the gun. 
'rhe platforms are a kind of wooden Ooors, ma<le to pre· 
''ent the cannon from sinking into the ground, aud to ren· 
der t~e working of lhe guns more easy; and are, slrictly 
speak111g, a part of lhe battery. They are composed of 
fh·e sleepers or joists of wood, laid lengthwise, the whole 
len~lh of the intended plalform; anc.I to keep them firm in 
t~e1r places, slakes must be dri\'en into lhe ~rounJ on each 
side; 1hese sleepers are !Len co\'ercd with souncl !hick 
planks, laid parallel to the parapet; and at the lo\\ er end 
?f the platform, next 1o the parapet, a piece or timber ail 
inches square, called a hurter, is placed, lo prevent the 
wheels from damaging !he parapet. Plalforms are ~cner· 

~~:rh r~a5~~p1e8 J:~~:~g91~/~~1 i~~~:~,b~~1i~1~~,~~~ ~h~e~o;:; 
from recoilin~ too much, and for brinving them more easily 
forward when loaded. The dimen:;ions of lhe phtlforms, 
sleepers, planks, hurfers, and nail!i, ou~bt to !Je reE?;ulated 
according to the nal ure of the pieces that are to be mounted. 
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The powder magazines to serve the batteries ought to be BATTERIES, enfilading, are those that sweep or s.rour 
at a conrenient distance from them, as also from each oth- the whole length of a straight line, or the face or fiJ11k oi 
er; lhe large one at least 55 feet in the rear of the battery, any work. 
and the small ones ahout 25. Sometimes the large maga- IlATTBKIES, rednn, are such as flank each other at lhe 
zines are made either to the right or left of the battery, in salient and rentrant angles of a fortification. 

~~·:t'~,~~e~e~,~~~~J~1 et~~e:~Je! !~~Yr~~~ !~~;r~!1 ;'v:iri!~:uvr~ pla~: f,~!:~!~' ,:i~:c~a1~~~·e1~,0:: ~~~·t: ~~ ~f:S:~i/1~1.': :t: 
ed wilh boards, and covered with earth, clay, or some- works nearly at right angles. 
thing of a similar subi;lance, to pre\-ent the powder from BATTERIES, re~erse, are those which play on the rear 
being fired; they are guarded by se111ioels. 'l'be balls of !be lroops appo111le_d lo defend the place. . 
arc piled in readiness besi<le tlie medins, between the~ BATTERtEs,glancrng, are such whose shot slrike t he 
embrasures. object at an angle of abont20°, after which the ball glancts 

rrhe officers of tbe artillery ought always to construct from the object, and recoils to some adjacent parts. 
their own batteries and platforms, and not tht! engineers, BATTli:RIEs,joint, ~ when se~· eral guns fi1·e on. 11.ie 
a~ is pracliscd in Englaud; for certainly none can be so BAT1'ERI r.s, cnmarade, 5 same obJect at the. same 11u;e. 
goodju<lges of 1l1ose lhings as lhe artillery officers, whose 'Vhen !en guns are fired at once, their ctfecl will be much 
daily practice it i~; conscquenlly they are lhe most prop- greater than when fired separately. 
et• to direct tllC situalion and to superintend lhe making of B .4.TTERIES, sunk, are those whose platrorms are sunk 
balteries on all occasions. be11eath the lernl of tbe fitld, the g1ound sening for the 

BATTERY, 11wrlcir. 'l'hese kinds of batterie~ diff'er from parapet, and in it the embrasures ar~ made. This often 
gun balteries, only iu having no embrasures. They con- happens in morlar, but seldom in gun, batteries. Balle
riist in a parapet of 18 or 20 feet thick, 7i high in frout, ry sometimes signifies the guns tbemsehes placed in a 
and 6 in the rear; of a berme 2-i- or 3 feet broad, accord- batlery. 
ing to the quality oft be earl b ; of a di I ch 24 feet broad at BATTER rns,fascine,? are battel'ies made of those ma-
t he lop, an<l 20 al the boltom. The beds must be 9 feet BATTERJEs,gabion,) chines where sotls are scarce 
long, 6 broad, 8 from each olher, and b feet from the parf; and the earl h very loose or sandy. 
they are not lo be sloping like the gun platforms, but ex. BATTERY planks, are those planks or Goards used in 
aclly horizontal. 'rhe insides of these batteries are some- making platforms. 
times sunk two OL" three feet inlo the ground, by which BATTERY bo:r.es, are square chests or boxes filled with 
they are much sooner made than those of cannon. 'l'J1e earth or dung, used in making IJatleries, n here galiions nud 
powder mag:izines an<I piles of shells are placed as is earlh are not lo be had; !hey must nol be too large, but 
menlioned io GuN BATTERY. of a size !hat is go\'ernable. 

811TTll~RY, ricochet, so called by its invenlor, M. Vau· BATTERY nails, are wooden pins made of the toughest 
ban, a11d first u::sed at the siege of Aelh, in 1697. It is a wood, with which the planks that co,·er 1he platforms are 
method of fil'ing wilh a \'ery small quantity of powder, and faslened. Iron nails might slrike fire against fhe iron 
a lit Ile elerntion, so as just to fire over the parapet i and worlt of the wheels, in recoiling, &c. a11d be dangerous. 
then the shot will roll along the opposile rampart, dis- BAT'rERY, in bw, the striking, beating, or offering any 
mounting !be ran non, aml dri' ing or destroying the troops. ' ' iolence to another person, for which damages may be re· 
In a siege lhey a1e ~enerally placed al about 300 feel be- co,·ered. But if the plaintiff' made the 6rsl assault the 
fore lhe first parallel, perpendicular to the faces produced, defendant shall be quit, and the plaintiff amerced to the 
which Ibey are to enfilade . Ricochet practice is nol con. king for bis false suil. Battery is frequenl)y coufounded 
fined to cannon alone; small mortars and howitzers may will~ assault, though, in law, fhey are different offences; 
effectually be used for the same purpose. They are of form the trespass for assault and ballery, one may be 
singular use in action lo enfilade the enemy's ranks; for found guilly of assault, yet acquilted of the baltery; there 
when the men perrei\·e the shells rolling about with fbeir may therefore be assault without battery, but battery al
fuseg burning, expedin~ them lo burst every mome'nt, the ways implies an assault. See Ass AULT. 

bravest amonr?; them will not ha\'e courage to wait their BA'£TLE, in the military art, bas ever been lhe last 
approach and fare lhe harnck of their explosion. resource of good generals. A situation where chance and 
BATN~Rrns, lwrfoonlal, are such as have only a para- accident oflen baffle and overcome tJJe most prudential 

pee and di I ch; lhe plalform being only the surface of the and most able arrangements, and where superiorily of num
l1orizon made level. hers bv no means ensures success, is such as is neYer en. 

B.4.'rTERI E~, bren.ch or su11k, are such as are sunk upon tered into without a clear necessity for so doing. 'rhe 
the t!;lacis with a design to make an accessible breach in fighting a bat lie only because the enemy is near, or from 
tht> fates or salient ~rngles of I he bastion and ravelin. ha\'ing no other formed plan of offence, is a direful way of 

ag~:s~~~~: 1 ::,~1~ 1:1~j~~:.;~e ;~~~1~1i~~ P~?a~~:::i;t 1~:~~0~~:~~ n:~~~j ::~ngra~';iudsi~0t~~ebsi:m~1~0~·~daF~a~~~s bl !ft ;p:~~~ 
con I act; whence greater rlestrucfion follows, because what lost the baffle ani.1 his liberty. King John of France fouaht 
one sliol shake!l, lhe other beals down. the bait le of Poicliers, though ruin attended his enem; if 

BAT'rEHI u, oblique, or ballerh•s en echarpe, are !hose he had not fought. 
which play on any work obliquely, making an ob- The lrne situation for givine; batlle is when an army's 
!use angle wilh the line of range, after striking the ob- silna1ion cannot be worfle, if clefealecl, lhan if it does not 
J•~~r,. r. 
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fighl at all: and when !he advantage may be great, and the 
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loss lillle. Such was the duke of Cumberland's at H asl
cnbeck, in 1757, and prince Ferdinand's at V ellinghausen, 
in 1761. The reasons and situations for gi,·ing baule are 
so numerous, that to lreat of them all would fill a large rnl
ume; we shall therefore content ourseh·es with the fol
lowing: There may be exigencies of state that require its 
army to attack the enemy at all events. Such were the 
causes of the batlle of Blenheim in 1704, of Zorndorlfin 
1758, of Cunnersdot·lfiu 1759, and of Rosbach in 1757. 
To raise a siege, to defend or cover a com1try. An army 
is also obliged to engage when shut up in a post. An ar· 
my may gh'e ballle Lo elfecl its junction with anolhe1· ar
my, &c. 

'.rhe pl·eparations for battle admit of infinite i 'arie
ly. By a knowledge of the delailof ballles, the pre
cept will accompany lhe example. The main general 
preparations are, to profit by any advantage of ground ; 
that the tactical form of the army be in some measure 
adapled to ii; and lhat such form be, if possible, a form 
tactically better than the enemy's; and, in fol' ming the ar
my, to have a most careful attention to multiply resources, 
so that the fate of the army may not bang on one or two 
efforts; to give any particular part of the army, whose 
qualily is superior to such part of the enemy's army, a po
sition that ensures action; and, finally, to have a rear by 
nature 01· if possible by art, capable of checking the ene
my in case of defeat. 

The dispositions of baltles admit likewise of an infinile 
variety of cases; for even the difference of ground which 
happens at almost n·ery step, gives occasion to clrn11ge 
the disposition or plan; and a general's experience will 
leach him to profit by I his, and take the advanlage the 
ground offers him. It is an instant, a cou11~d'reil, which 
decides this; for it is to be feared the enemy ruay de
prive you of those advantages, or turn them to his own 
profit; and for that reason this admits of no precise rule, 
the whole depending on the time and the occasion. 

·with regard to ballles, there are three things to be con
sidered: what precedes, what accompanies, and what fol. 
lows the action. As to what precedes the action, you 
s hould unite all your force, examine the advantage of the 
g round, the wind, and the sun, things not to be neglected, 
and choose if possible a field of battle proportioned to the 
number of your troops. 

You must post the different kinds of lrnops advanlage
ously for each: they must be so disposed as lo be able to 
return oflen to the charge; for he who can charge often 
with fresh troops, is commonly victorious. Your wings 
must be co\'ered so as not to be surrounded; and you 
must obserYe 1hat your troops can assist each other wilh· 
out any confusion, the interrnls being proportioned to the 
batlalions and squadrons. 

Great care must be taken -about the regulation of the ar· 
tillery, which should be so disposed as to be able to acl in 
every place to the greatest advantage; for nothing is more 
certai~ th~n that, if the artillery is well commanded, prop
er.ly d1Slribut."~· and manfully served, it will greatly con
tribute ~o gammg the battle, being looked upon as the 
general mstrument of the army, and the most essential 
part .of militar.l'. ~orce. 'l'be artillery mus! be well suppli
ed with ammumt1on, and each soldier have a sufficient num. 
her of cartridges. The baggage, provisions, and treasure 
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of the army, should, on lhe day ofballle, be sent to Bpft(e 
of safety. -

In battle, where the attack s are, there is also 1ht prin
cipal defe?ce. _Han ar1!1y ~!ta.ck~, it fori~s a! pleasure; 
it makes ifs pomts at will: 1f 1t defends, it will be IODJe

tirnes difficult to pene trate inlo the designs oflh~ eoeruy, 
but when once found, succour succec~d lo 1he dmco,·ery. 
Ground and numbers must ever lead 111 the arrangement of 
battles; impression and resource will ever bid fairett fct 
winning them. 

BATTLE an·ay, l fhe method and order of arranging 
BATTLE, line of, 5 the troops in order or line ofba.tlle· 

the form of Jrawing up tlie army for an engagemenr'. 
This method generally consists of three lines, vii. lbe 
front line, the real' line, and the resen·e. 

The second line should be about 300 pace• bel1ind lhe 
first, and the reserve at about 5 OJ' 600 paces behind the 
second. The artillery is likewise 1li"ided along lbe froa1 
of the first line. The front line should be slrunger lbu 
the rear line, that its shock may lie more \'iolenl; aud t•a1 
by having a greater front, it may DJore easily close on~ 
enemy's flanks . If the first line has lhe ad1·anlage, ~ 
should continue lo act, and attack the enemy's 11eco111I 
line, terrified by the defeat of their first .. 'l'he arliller1 
must always accompany the lme of battle m lbe order it 
was at ti.rat distributed, if the ground permit it; and lbe 
rest of lhe army should follow lhe mo lion; of lhe finl line, 
when it continues to march on after ifs first succest. 

BA'.rTLE ax, an offensive weapon, formerly much aae~ 
by lhe Danes, and olhel' northern iofanlry. 11 wasakie' 
of halbert, and did great execution when wiel<led bf a 
strong arm. 

BA'rTLE, naval, the same with a sea fight or engage
ment between two fleets of men of war. Before a naval 
batlle, every squadron usually subdivides ilselfinlv lhree 
equal divisions, with a reserve of certain ships out ofenry 
squadron to bring up their rear. E\•ery one oftheae1 elt
serviug a due birth and distance, are in lhe battle to second 
one another; and the helter to avoid confu~ion and fall· 
ing foul of each other, to charge, discharge, and fall olf~y 
threes or fives, more or less, as the fleet is greaterorllllllll
er. The ships of reser'fe are instructed eilher lo 111oca 
and relieve those that are any way in danger, or to auJllll:y 
and put lhemsehes in the place of those that ehall hemllle 
unserviceable. 

As for a fleet consisting but of few ships, when obliged 
!o fight in an open sea, it should be brought up to battle 
m only one front, wilh the chief admiral in the middle el 
them, and on each side of him the slrongest and best pro· 
vided ships of the fleet. 

The English mode of6gbling at sea has latterly been, lo 
bear down on lhe enemy in a single column or Une, to break 
the line of the enemy ship by ship, raking them by a broad· 
side as they pass. By thus breaking lhe enemy's lineal 
a pa1·ticular part, an opporlunily is afforded, wind and 
other circumstances favouring, of cutting off any gieea 
number of lheir force, and reducing them to an equalily. 
Such was the famous manreuvre of sir John Jenia off cape 
St. Vincent, by which he gained 11 ,-ictory o\-·er a very 
superior force. In the ever memorable ball le of Trafal
gar, lord Nelson bore down upon lhe combined Oeets io 
two columns, which brought lhem to action sooner and lo 
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greater adv~nlage limn could othernise ha'°" been effect· 
ed. The disposition of the enemy on 1he same occasion 
was most masterly; for by ranging a part of I heir fleet be
hind the others in the intervals bet1Veen ship and ship, 
they reodered it so much the more difficult and hazardous 
to break their line. 

BATTLEMENTS, in architecture, are indentures or 
notches in the top of a waH or other building, in the form 
of embrasures, for the sake of looking or firing through 
them. 

BATZ, a copper coin mixed wilh some silver, and cur
rent at different rates, according to the alloy, in Nurem .. 
berg, Basil, Fribonrg, Lucerne, and o1 her cities of Ger
many and Switzerland. 

BAUHINIA, mountain ebony, a genus of lhe rnonogy
nia order and decaodria class of plants, and in the natural 
method ranking under the 33d order, lomentacere. The 
calyx is quinque6d an<l Jeciduous; the petals are oblong, 
expanded, and clawed, the superior one more dislant, 
aH inserted on the calyx; the capsule is a Iegumen. There 

~; !:e:fse;ci:~d a~~~~e~ea1:~;!~r~~i~~~~~~~~~S~orf:rg;~~~ 
kept in a bark stove. 'J.1he most remarkable are, 

1. Baubinia aculeata, with a prickly stalk, very com· 
mon in Jamaica and other American sugar islands, where 
it rises to 16 Ol' 18 feet, \vilh a crooked stem, and divides 
inlo many irregular branches armed with strong short 
spines, compount.l winged leaves, each Laving two or three 
pair of lobes ending wilR an odd one, which are oblique, 
blunt, and indented at the top. 'l'he stalks are terminal· 
ed by several long spikes of yellow flowers, succeeded by 
bordered pods about three inches long, containing two 
or three swelling seeds. Tt is called in America the savin 
tree, from ils strong odour somewhat resembling the com· 
mon savin. 

2. Baubinia acuminata, wilh oval leaves, is a native of 
both the Jndies, and rises with sereral pretty strong, up· 
right, smoolh stems, sending out many slender branches. 
The flowers come out at the extremities of the branches, 
three or four in a loose bunch; some of the petals are red 
or striped wilh while, but others are plain upon the same 
branch; the stamina and style are while, and stand out 
beyond the pelal•. The wood of Ibis tree is very hard, 
and \'eined with black; whence its name of mountain eb· 
ony. 

3. Bauhinia divaricala, with oval leaves, whose lobes 
spread ditibrent ways. TLis grows naturally in great 
plenly on the north side oflbe island of Jamaica. Itsel
Uom rises more than fhe or six feet, but divides into sev~ 
eral branches. The flowers grow in loose panicles at the 
end of the branche~, hnve a white colour, and a very 
agreenhle scenl. Tl1ey appear I Le greatest parl of sum
mer, which makes il one of the greatest beauties of the hot~ 
Jmuse. 

4. Bauhini~ lomentosa, wilh heart shaped leaves, is a 
na.li\•e of Campcacby, aml rises to 12 or 1.J. feet, with 
a smooth stem dh, it.ling inlo many branche5, having two 
smooth pointed lobes. Emry branch is terminated by a 
Jon!!; spike of y~llon· flowers, so tllat when these trees are 
in flower lhey niake a fine appearance. 

5. Bauhinia varicgata, wilh heart shaped leaves, and 
lobes Joining together, i.i a nati,·e of both the Indies. It 
rides with u slrong stem upward of 20 feet, dividing into 
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mnuy stron~ branches. 'l'he ~owen~ are large, and,gro~ 
in loose pamcles at the extremity of t_he branches. They 
are of a purplish red colour markeU with \vh1le, and haH' 
a yellow bottom. The Bowers ha\·e a very agreea?Ic_scenf. 
and are succeeded by compressed pods about six inches 
long, and three quarters o~ an inch broad, containing three 
or four compressed seeds rn each. 

BA 'VN, or BAN, to construct and secure n•ilh branche'
of trees an area enclosed \Tilh lbick ditches of earth, squar<' 
or circular, impaled with wooden stakes or branches of lree~ . 
and surrounded wilh a deep trench. Numerous remain'!! 
oi such fortresses are found in Britain, Germany, and ofh 
er countries in the north of Europe. 

BAY, among farmers, a term used to signify the mag
nitude ofa barn; as, if a barn consists or a floor aucl lwo 
heads, where they lay corn, they call it a barn of two 
bays. TJ1ese bays are from 14 to 20 fe et long. 

BAYONET, in the military art, a short broad dagger, 
fitted for the bore of a firelock, to be fixed there aflcr the 
soldier has fired. 

BAYS, in commerce, a sort of open woollen stuff, hav• 
ing a long nap, sometimes friezeJ, and sometimes not .. 
Tliis sluffis without wale, and is wroughl in a loom wilh 
t1Vo treddles, like flannel, It is chiefly manufaclured al 
Colchester, and Bocking in Essex, where !here is a hall 
called the Dutch bay hall, or raw ball. The expcrlaliou 
or bays was formerly much more consideralilc lhan al 
present. However, the English bays are Still sent in 
great quantities lo Spain and Portugal, and even lo Italy. 

BAZAR, BAZARI, or BAZA ARD, a place designed for 
trade among the eastern nations, particulal'ly lhe Per~ 

sians, some of which are open at top, like the market 
places of Europe; others are covered wilh high vaulted 
ceilings, and adorned with domes to give light. 

At Constantinople the old ancl new bazar are large 
square buildings, covered with clomcs, an d suslained by 
arches and pilastres; the former chiefly for arms, hamesses, 
and the like; the latter for goldsmiths, jewellers, furriers, 
and all sorts of manufactures. 

BAZAT, or BAZA, in commerce, a long, fine, spun cot· 
ton, which comes from Jerusalem, whence it is called J e
rusalem col ton. 

BAZENDGES, the name of a vegelable subslance 
used by the Turks, and other eastern nations, in the scar· 
let dyeing. 'rliey mix it for this purpose with cochineal 
and tartar, in the proportion of two parts of bazendges to 
one of cochineal. 

BDELLIUM, a gum resin somewhat resembling myrrh 
in appearance, brought from the Levant. It is met with 
in single drops, of a very irregular size, some of whiclt 
are as large as a. hazle nut. lls colour is dusky, and ils 
taste bitter. 

There is much uncerlainty concerning both the plant 
from which it proceeds, and the place of its produclion. 
The smell of this gum is fragrant, anti its taste bitter and 
pungent. It readily bums, ghing out smoke and n crack· 
ling noise. It is parlly soluble in alcohol, and parlly in 
\valer, or completely in diluted spirit. It was formerly 
use~ as a st_imul.ati11g ~eme~y, cbietl~ fo~ external appli· 
cal ton, anrl 1s still re tamed 111 the Paris d1spensatorics. 

BEACON, ~ pu~lic signal, to . give warning again~t 
rock:~' sli~h·es , 1U\'as1ons, &c. It 1s made sometimes by 
pull 1ng p1lch barrels upon a long pole, and fixing them up 
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o n an eminence, so lhat they may be seen at a distance; 
for the barrels being fired, lhe flame in the night lime, and 
fhc smoke in tbe day, give notice, and in a few hours may 
alarm the whole kingdom, upon an approaching iova
Fion, &c. 

BEACONAGE, a lax or farm paid for lhe use and 
maintenance of a beacon. The Trinily house is empow
ered to levy this 1ax, by act of parliament. 

BEAD. The common black glass of which beads 
are made for necklacei;, &c. is coloured with manganese 
only. 

ll&AD, in archileclure, a round moulding, commonly 
made upon the edge of a piece of stuff, in the Corinthian 
and Ruman orders, cut or can•ed in short embossmenls, 
like beads in necklaces. Sometimes a plain bead is sel on 
fhe edge of each fascia of an architrave, and sornel imes 
likewise a.n astragal is thus cut. A bead isoflen placed on 
the li'ning board of a doorcasea and on the upper edges of 
skirting boards. 

BRA n proof, among distillers and venders of liquors, a 
fallacious mode of determining 1he strength of spirits, from 
1he continuance of the bubbles, or beads, raised by sl..iak
ing a small quantity of I hem in a phial. 

BEAD roll, among papisls, a list of such persons for 
the rest of whose souls they are obliged to repeat acer
tain n11mber-0f prayers, which they count by means of 
their bead:;. 

BEAGLE. See C•~1s. 
BEAK, tbe bill or nib of a bird. See B1LL. 

BEAK, in architecture, the small fillet left on the T1e.ad 
ofa larmier., whicb forms a canal, and make.ea kind of pen
da11t. 

BEAK, or BEAK H'.E.1'0, of a sh'ip, 1hat part without a 
-sl1ip, before the forecastle, which is fastened lo the stem, 
and is suppol'teLI by the main knee .. 

BEAKED, in he1·aldry1 a term used to express the 
Leak or bill of a bird. W' hen the beak and legs ofa fowl 
ne of a different tincture from the body, we say beaked 
and membered or such a tincture. 

BEAM, in architecture, !he large~t piece of wood in a 
building, which lies across tbe walls, and senes to sup~ 
port the principal rafters of lhe roof, and into which the 
feet or these rafters are framed .. No building has less than 
1wo of these beams, vis. one at each end. Into 1hese the 
girders of I he garret roor are also framed; and if 1he building 
is of timber, the teazle tenons of the posts are framed into 
1hem. The proporlions of beams in or r.ear London are fixw 
ed, by stal-l1te, as follows; a be::im 15 feet long must be 
seven inches on one side its square, and fi,·e on fhe other; 
if it is 16 feel long,, one side must be eight inches, tbe 
ut her six; and so proportionably to I heir ]englhs. In lhe 
country, where wood is more plenty, they usually make 
their beams str.onger. 

BEA MS of a ship are the great main cross timbers wbich 
l1nld the sides of the ship from falling logether, and 
which al so St1pport the decks and orlops. Tbe ml.lin 
heatn is next the mainmast, and from it I hey are reckoned 
by first., second, thi1·d beam, &c. 'l,he greatest beam of 
all is called lhe midship beam. See SHIP. 

BEAM compass, an instrument consis1ing -of a square 
wooden or b~_ass !learn, ha,-ing sliding sockets, that carry 
sleel or pencil pomts; 1hey ue used for describing lar!!e 
<"ir-cles.. 'n"here tlie co·mmon compasses are useless. ;'::) 

'BE A 

IlEAM, in heraldry, the term used to express the main 
horn of a harl or buck. 

BEAMjilling, in buildin~, the filling np of lhe vacant 
space between the raison and rnof, with stonrs or bricks 
laicl between the rafters on the rai:::.on, ilnd plastered on 
wilh loam, where 1he garrets are nol patgtled, or plaster
ed, as in counlry places. 

Boot of mi ancltor, the longest part of it, called alio 
the shank. ' 

BEA!'ll also denotes the )alh, or iron, ofa pair of scales· 
sometimes the whole apparatus for weighiug of goods j~ 
so called: thus we say, it weighs so much at 1he king'• 
beam. 

BEAM uf a ploiigh, Ilia! in which all !he parts of the 
plough lail are fixed. It is commonly mnde of <tsh,andis 
eight feet loug; but in the four coullel'ed plough it i11 ten 
feet long. 

BEA!IT, or ROLLER, among we::nrer3, a Ion_!?; and fhick 
wooden CJ!inder, placed lengthwise on lhe hack part of 
the loom of those whe work with a shuUle. Thal 9linUer 
on which the sluffis rnlled as it is wened, is also called 
the beam, or roller, and is placed on lbe fore par! of tbe 
Joom. 

BEAN. See V1<:1 A, and PeAsE01.1s. 
UEAR. See Unsus. 
BEAR, in astronomy, a name g'iHn fo two consfellalion~ 

called the greater and lesser bL·ar, or tirsa lni.l.JOI' aud mirior. 
BJo: AR, a species of barley l'ullivated in Sroliand and 

Ireland, ~nd the northern parls of Bngla11tJ. It is not es
teemed so good for malling as the common barley. 

BEAR, in heraldl'y. He that has a coal of arms is said 
fo bear in it l]rn se\'Cl'al charges or orLlinaries that are in 
his escutclrnon.. 

BEAR'S breec11. See AcAJ<THUS. 

BEARER, in architecture, a post, or brick wall, trim· 
med up bet ween the two ends of a piece of fimber, lo 
shorlen ils bearing, or lo prevent ils bearing wilh the 
wl10le weight at the ends only. 

HEARING, in navi_gation and geography, 1he sifuatioa 
of one place frorn anot11er, with regard lo lhe points oflhe 
compass; or the angle which a line drawn through lhef'l'o 
places makes with the meridians of each. The bearing• 
of places on !he ground are usually delermined from 1Le 
magnetic needlr, in the managing of which consisls 1he 
principal part of Sl1rveying; since the bearing or distance 
of a second point from11 first being found, the placeof1hat 
second is determined; or the bearings of a lhird point 
from two of hers, whose distance is known, being found, the 
place of the third is delermined instrumenlally; but to 
calcnlate trigonometrically, there must be more data. 

IlroARJNG, in lhe '5ea language. When a ship sails to•· 
ard lhe sh-ore, before the wind, she"iS said to bear in with 
the land or hal'bonr~ 1:ro lei the ship sa il more before 1be 
wind, is lo bear up. To put her right before the windt is 
to bear round. A •hip thal keeps off' from !he land i1 
said to bear off. When a ship tl1at was to windward 
comes under ano1her ship's slern, and so l!;i\•es her the 
wincl, she is said lo bear under her lee, &c. There is 
another !=iCnse of Ibis KOrd, in reference to the burden of 
a s11ip; for they say a ship hears, wLen l1aving too slender 
m lean a quarter, she will sink t-on deep foto the ..-ater 
with an over light freight, and thereiJy ca.ti carry but a 
swall quanlily of g<>ods. 
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DEHt"fO ofa piece of timber, among carpenlcrs, the 
~pace either between the two fixed extremes thereof, when 
it has no other slip pod, which they call bearing at length, 
or belween one exlreme an<l a post, brick wall, &c. tdw
med up belween the ends to shorlen its bearings. 

BEAST, la betr, among gamesters, a game at cards, 
played in this manner: The best cards are th_e king, 
queen, &c. whereof they make three heaps, the krng, lbe 
play, an<l triulel. Three, four, or fi,·e may play; and lo 
evel'y one are dealt five cards. However, before the 
pl.1y beginct, e''ery one stakes to the lhree heaps. Ile 
that wins mosl ll'icks, fakes 11p tJrn heap called 1he play; 
he that has the king, takes up t~e heap so called; an.d he 
that bas lhree of any sol'I, that 1s, three fours, three fives, 
three sixes, &c. takes 11p tl1e triolet heap. 

BEA'I1 of drum, in the military art, is to gi\-e aotice by 
beat of drum, ofa sudden danger; or, that scattered sold
iers may rP.pair to their arms and quarters, is lo beat an 
alarm, or to arms; also fo signify, by different manners 
of sounding a drum, l hat the soldiers are to fall on the en
emy; lo retreat before, in, or after, an allack; lo ruo\•e, 
or march, from one place to another; lo lreat upon terms, 
or confer with tile enemy; to permit the sollliers to come 
out of their quarlers at break of day; to order lo repair lo 
1heir colours, &r.. is to beat a charge, a retreat, a march, 
&c. . 

BE.\ VER, in zoology. See CASTOR. 
BECAH, or BEttAH, in Hebrew antiquity, a Jewish 

coin! equal lo thirteen an·d eleven sixteenths pence of ou1· 
money. 

BED, a place raised above the level o-f lhe floor of an 
apartmenl, on which the body is stretched out, for r es t or 
sleep. (a) 

All beds I bat are for sale must be filled wHh one sol'! of 
stuffing only, on the pain of forfeiture; as the mixing of 
feathers, down, scalded feathers, dry pulled feathers, any 
ways tof,!;ether, is concei,·ed to be injurious to a man's body 
1o lie on. Also bed 'Iuills, mattresses, and cushions, stuff
ed with horse hair, fen down, goat's bair, and ueal 's hair, 
which are dressed in lime, aud jn which the heal of a 
man>.3 body will exhalel and cause tberu to yield a noxious 
-;mell, are prohibited by !'talule. 

BED of justice~ in the French customs, a throne upon 
which lhe king useJ to be seated when he wen I to the parlia
ment. The king ne\'er held a bed of justice unless fol' 
affairs that concerned lhe state, and then all the officers 
of parliament were clothed in scarlel robes. 

BED of lite carriage of a, great gm1, a thick phrnk H1at 
lies under the piece, bei.ng in fact, the body of the cal'riage. 

Ihm, iu masonry, a course or range of stones; aad fhe 
,ioiot of the bed is the mol'far between two slones placed 
over ench of her. · 

HEDCIIAMllER, lori!s of, in the Brilish customs, 14 
}ordi; lfho attend in tbcir turns, each a week, during which 
fone they lie in lbe king's bedd1amber, and wait on him 
when he dines in rrrh•a1e. Their salary is lOOOl. per an
num. The first of these is called groom of the slole. 
There a~e nl~o tweh•e grooms of the bec.lcbamber. 

JH~DA, a sacred book of 1he religion anU laws of the 
brnhmin~ of Hirlllostan, calletl also veda. 

BEDOlJINR, in tlw Arabian rusloms, tribes of Arabs, 
who lhc in lent~, an<l ue disper::e<l a1l o\·er Arabia, Egypt, 
aJld tLr north of Africa. 

BEG 

REE, in zoology. See A P1s. 
BEECH GALLS, bard proluberances found on the lcaYe:l 

oflhe beech, wherein are lodged the magg:ols of a cer1ai11 
fly. These galls are of an oblong figure and somewhat 
f:lallccl. They resemble the slone of a plum in shape, aud 
are ,·ery hard. Io each gall there is a single cadty inhab
iled by a white worm, which in time pa~!"es through lhe 
nymph slate into that of the fly, to which it owes ils or
igin. 

BEECH rnasl, the fruit of the beech tree, said lo be good 
for fatlcniog bogs, deer, &c. and to have supplied men in
stead of bread. The island of Chios sustained a siege by 
means of mast. 

BEECH oil, an oil drawn by expreosion from the mast 
of the beech tree, after it has been shelled and poul\ded. 
'I.1his oil is very common in some parls of France, and 
used instead of butter; but most of those wl10 take a 
great deal of it, complain of pains and a he•n iness of the 
stomach. 

DEELE, a kind of pickax, nsed by the miners for sep
arating'the ores from the rocks iu which they Jie: this 
instrument is called a tubber by the miners of Cornwall. 

BEER, a common and well known lic1nor, made wilh 
malt aud hops, an cl used in I hose parts of Europe where 
Yines will not grow, and where cider is scarce. See 
BnEWJNG, &c. 

BERT, in botany. See Bo•u. 
BEgTLE, in entomology, a common English name for 

all fo sects 1hat are furnished with shelly wing case3; those 
which have them divided by a straight sulure are proper
ly beelles, and belong to the coleoplera order. rrhe 
scarabrei are beetles in lhe strictest sense off he word. 

BEFARIA PANICULA'I'A, in botany, a plant of the 
clodec;rndria, monogyniaclass and order; its characteristics 
are, cal. 7 cleft, corolla 7 pet. flower white, a nalire of 
Geor~ia. (a) 

BEGGAR. See VAGRANT. • 

lli!:GHARDI, a certain sect of Christians which arose 
in Germany, and in the low countries, about the end of 
the thirleenlh cenlury. They macle profcs!:!ion of a mo
~lastical life, wilhoul obsening celibacy; and mainlained, 
1f1h.ey are not scandalized by lhe monks, I hat man could 
become as perfect in this {ife as he sl1all be in hearen; that 
e\·ery int ellectua l nature is of itself happy, wilhon1 the 
succour of grace; and that he w.bo is in t}1is state of~(.. 
fection ought to perform no good works, uor worship the 
host. 

BEGLERBEG, a g:-0vernor of one of the principal 
governments in the 'rurkish empire. There are two sorts 
of UegJerbegs ; !he one have a certain rercnue assigned 
upon I he cities, borough!'!, and ,·illages of I heir go,·ern
menl, wJ1ich lhe_y raise by power of lhe cummis!iion grant
ed to them by !he sultan; lhe others have a ccrt:\in rent 
paid by the ll~easurer of lhe grand seignior. They are be~ 
come almost mdependent, and ba,·e under 1heil' juri~dic
tion se,·eral sangiacs, or particular gG,·emments, :_~nJ begs, 
aga~, an<l other officers who obey !hem. 

BEGONIA, in botany, a ge nus of plants ofthem0110• 

ecia polyandria r1ass and order; the characters of which 
are: the. flowers are of two kinds; the one is !he male 
flower, with no cal. but many pelals, some broader, and 
0th.er~ narrowrr; 1lie other, which pro<luces 1l1e embryo 
fruit, 1s of the rosaceous ~ort~ aml is compoi;;ed of ~enrnl 
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petals, arrang;ecJ in a circular form,. and placed on a fo}jat
ed cup, which finally becomes a trigonal alate~ caps .. and 
containing small seedi;. There are 13 species, chiefly 
i;lo,-e plants. 

BEGUINS, congregations of dernut young women, 
who ruainlain themseJi..-es by the work of their hands, lea<l
foi; a middle kind of life between the secular and religious. 
'l 1 hese socielies consist of several houses placed together 
jn one enclosure, wilh one or more churches, according to 
lhe number of begnins. There i~ in every house a pri
oress, without who:3e leave they cannot stir 011t. Their 
''OW is conceive<l in lhese terms: 'I promise to be obedi
ent and chaste, as long as I continue in this beguinage.' 
They observe a three years' noviciate, before 1bey take 
the habil; ancl 1l1e reel or of the parish is their superior, 
but can do nothing without the advice of eight beguins. 
They were formerly established in several parts of Flan
ders. 

BEHEADING, a capital punishment among the Ro
mans : it was performed at first with an ax, but afterward 
wilh a sword, as was formerly the case in Holland and 
Fraace. In France, however, during the last 15 years 
the guillotine has been used for the purpose of despatching 
criminals; and in the course of that space of lime a multi· 
tude of the most loyal, ,·irtaous, and most honourable 
men in Europe, for actions the most prais~worthy, baYe 
been cruelly murdered by that in%trument. 

BEHEN, in the materia medica, the name of two roofs, 
the one white the other red, both accounted cordials and 
restorative. 

BEJ ARIA, a genus of the dodecandria monogynia 
class and order: the essential character is; calyx seven 
cleft; petals seven; st am. fourteen; berry seven ceJlcd, 
many seeded. 

There are two species, one a tree and the olher a shrub, 
of New Granada. The tree bas purple flowers, and the 
shrub flesh coloured, something allied to the rhododen
drons:. 

BEIZA, or B&IZATH, in Hebrew anliquity, a "Word 
i-ignifying an egg, was a certain measure in use among the 
Jews. The beiza was likewise a gold coin, weighing forty 
dracbms, among the Persians. 

BELAY, in the sea language, is to make fast the ropes 
in their proper places. 

BELE1'1NITES, in natural history, are fossils, rom· 
posed of several thin coats or crusts, encircling one anoth
er, aml all of a striated texture; they have usually a hol
Jow in tbe middle, of a conical shape; sotuetimes empty, 
and somelimes filled up with spar, pyrites, or a marine 
shell of lbe slraight concamerated kind. 1.'hey have usu· 
ally a chink running down the whole length of the body, 
and sometimes two or three; but the additiona:I ones usu
ally begin at the apex of the stone, and run np but a lit
tle way. Their figure is sometimes conic, soruelimes cy• 
Jintlric: !lome arc of all the intermediate figures between 
c011ic and cylindric, and some almost orbicular. They are 
of various sizes, from a quarter of an inch to eight inches 
in length, and though always of the same structure, are of 
various colours, and they have a peculiar smell when 
scraped. They are found in all sorts of strata, sometimes in 
clay, sometimes among gravel, often imrnerse1I in beds of 
eto;ie, oflen ia loose ffinls, and are sometimes found cover
e d with a sparry crust of a different texture from the body 
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of the m"3s. The finest specimens have been procured 
from chalk pits of Oxfordshire. 

BELL, a well known machine, ranked by nm&iciaos 
among the musical im1truments of percussion. The mu. 
sic of bells is altogether melody; but the pleasure arising; 
from it consists in the variety of interchanges, and the Ta· 
rious successions and general predominance of the coo80• 
nances in (he sounds produced. The metal of whicha 
bell is made, is a composition of tin and copper, or pew. 
ter and copper; the proportion of one to the other is almDSt 
20 pou;1<ls of pewter, or 23 pounds of tin, to 100 weight of 
copper. Bell metal is prohibited to be imported, as are 
hawk bell,, &c. 

The constituent par.ts of a bell are the body or barrel, 
the clapper on the inside, and the ear or cannon on wliich 
it hangs to a large beam of wood. The sound of a bell 
consiits in a vibratory motion of its parts, much like Iba! 
of a musical chord. The stroke of the clapper mast nee. · 
essadly change the figure of the bell, and of a round make 
it oval; but the metal having a great degree of elasticity, 
that part will return hack again which the stroke dro1·e 
furthest off from the centre, and that even some small mat. 
ter nearer the centre than before; so that the two parts 
which before were extremes of the longest diameter, do 
then become those of the shortest; and thus the external 
surface of the bell undergoes alternate changes of figure, 
and by that mealls gives that tremulous motion to the air, 
in which the sound consists. To understand this more 
completely, let us conceive tl1at a bell is compo9ed of a 
series of circular zones, <lecreasing in diameter all the way 
to ifs top, each of which may be considered as a flat ring, 
composed of as many concentric circles as its thickneS!I 
will admit of. If this ring is slrnck at the point a, !'late 
XXXIX. Miscel . fig. 11. the pai·t so struck tends toward 
g, and at the same time the parts b and d tend toward i 
and m, and this action in these parts necessarily causes 
the point c to approach toward e; l>y their elastic power, 
however, these parts presently regain the position in 
which they were before the bell was struck; but as they 
return with an accelerated force, they generally go beyond 
the point where they ought lo rest. The part a, there
fore, after having returned from g to a, tends toward/, 
the part c toward h, and the parts band d toward k and l; 
whence it happens that the bell, at first of a circular form, 
really becomes allernately oval in two different directions; 
ii follows then, thaf in those parts where the curt'atore is 
the e;realest, their exterior points depart from each other. 

BELLA DONNA. ' See A'1ARYLLIS and ATROPA· 
BELLES-LETTRES, a word absurdly introduced 

from the French, and noted here only to reprobate the 
contemptible practice of debasing the simple majest,.of 
our native language, by wretched gallicisms. Tbe French 
wrilers lbemselves ha'"e no determinate idea affixed to 
this phrase; some applying it to polile literature only, 
?nd some extending it .to the whole scope of human learn· 
me-, even fo matbemat 1cs. 

-BELLIS, in botany, the daisy, a genus of the syoge
nesia class, and polygamia superflua order of plants; and 
in the natural method ranking under the 49th order, com
posilre cliscoid~. The receptacle is naked and conic; 
there is no pappus; the calyx is hemispherical, with eqnal 
scales; and the seeds are ovated. There are two spe· 
cies, and ruauy Yarieties. 
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I. :Bellis annua, with leaves on !he lower part of the 
•talk, U. a low annual plant growing naturally on the Alps 
and the hilly parfa of Italy. It seldom rises more than 
three inches high, and has an upright stalk, 1dtb leaves on 
!he Jon•er part; but the upper part is naked, supporting 
a siDgle flower, lik:e that of the common daisy, but smaller. 

2. Bellis perennis, the common daisy, \rith a naked 
stalk, an<l one flower, grows nalurally in pasture lands in 
most pllrls of Europe. Jt is oftr.n a troublesome weed in 
the grass of gardens, so is never cultivated. lls leaves 
hue a subti1e subacid taste ; and are recommended as 
vulueraries, and in asthmas and hect.ic fevers, as well as 
in such disol'ders as are occasioneU by drinking cold liquors 
when the bo<ly has been much heated. 

The Bellis bortensis, or garden daisy, is only a variety 
of this species. It has a large c.louble flower. rrhe \'arie-
1iefi cultivated in gardens are; 1. the red and while gar
den daisy: 2. the double variegated ga1·den daioy: 3, the 
childing, or hen and chicken ga-rden daisy: and 4. the 
cock's comb <laisy, with red and white flowers. 

BELLI UM, a genus oft he syngenesia, polygamia snper
.flua clan and order. The essential cbaracler is; cal. 
with equal leaflets; seeds conic, with cbatfy eight leaved 
crown, ant.I awned down; recept. naked. rrhere are two 
species, natives of Haly and the Le,'ant, in many respects 
resembling the daisy in habit and appearance. 

HELJJON, a distemper common in counlries where 
they smelt lead ore. It is aHended with languor, inl(ller
~ble pains, and sensation of gripings in lhe belly, and gen
-erally coslh'eness. Beasts, poul11:y, &c. as well as men, 
are subject lo Ibis disorder. Hence a certain space 
round the smelling houses is colled bellon g1iound, because 
jt is dangerous for e.n animal to feed upon it. 

BELLON IA, in botany, a genus of the monogynia or
der, and pentand1·ia clnss of plants. TJ1e characters are; 
the flower is wheel shaped; the get•meri i!3 situated under 
tbe receptacle of the flower, which afterward becomes .a 
turbinated seed vessel, ending in a point, having one cell 
filled with srna11 round seeds. Of this genus there are 
two species known, viz. 

1. Bellonia aspere., or shrubby bellonia, has a rough 
balm leaf. It ie nry common in the warm islands of 
America. 

2. Bellonia spinosa, a native of Hispaniola. 
BELLOWS, a machine so contrived, as to agitate !he 

air with great briskness, expiring and inspiring I he air by 
turns, and fhat only from enlaTging and contracting ils ca
·pacity. This machine is of nrious constl'uctions, but in 
general is composed of two Bat boards, sometimes of an 
oval, somelimes of a 1riangular figure: two or more hoops, 
bent according lo the figure of the boards, are placed be· 
tl\·een them; a piece of leather, broad in the middle, and 
narrow at both ends, is nailed on the edges of the boards, 
which it thus unites together, as also on the hoops which 
eeporale the boards, !bat the leather may lhe easier open 
and fold again; a tube of iron, brass, or copper, is fas I en· 
cd to the undermost board; and there is a valve within 
that covers the holes in the under board, to keep in the 
air. Jn founderics, an<l olher great works, where a con· 
.slant an<l vnst J1caf i:J required, tJ]e bellows are made 
double, so tlrnf there is a conslaut blast proceeding by !he 
upward and downward molion of the han<lle. 

The action of !Jellows, however 'Wrought, whellrer by 
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waler, steam, or men, depends 011 this; that the air wl1ich 
enters them, and which they coulain when raised, is again 
compressed into a narrower space when lhey :ire closed, 
and it flows out of the pipe wilb a velocity proportional 
to the force by which it is compressed. The blast also will 
Jast in the proportion which lhe quantity of air drawn in 
through the valve bears to the pipe. The bellows of 
smiths and founders are worked by means of a rocker, 
with a sfring or chain fastened lo it, and pulled by the 
workman. One of the boards is fixed, and by drawing 
down the handle of the rocker, the mo\•eable board rises, 
and by means ofa weight on the lop of the upper Loard, 
sinks again. '11he bellows of an organ are wrought by a 
man called tLe blower; but in small organs, by the foot of 
!he player. 

BELL.Y, !he abdomen. See ANATOMY. 
BEL1'S, in astronomy, two zones, or girdles, surround· 

ing the body of the planet J upiler, more lucid than the 
iiest, and of unequal breadlh. See ASTRONOMY. 

BELTS, in geography, certain straits between the Ger
man Ocean and the Baltic. The bells belong lo the king 
of Denmark, who exacts a toll from all ships which pass 
lhrough lhem, excepting those of Sweden, which are 
exempted. 

BENCAPED, among sailors. A ship is said to be 
bencaped when the water does not flow high enough to 
bring her offlhe ground, out of the dock, or ov.er the bar. 

BJ:IJNCH,fru, signifies that estate in copybold lands, 
whir.h the wife, being espoused a Yirgin, has after the de
cease of her husband, for her dower, accorcling to the 
custom of lbe manor. As to 1his free bench, several man
ors have their own customs; and in the manors of East 
and "\'Yest Enbourne, in the counly of Berks, and other 
part.;; of England, there is a custom, that when a copy hold 
1enant clies, the widow Shall lrnYe her free bench in all the 
deceased husband's lands, whilst she lives single and 
chaste; but if she commils incontinency, she shall forfeit 
her eslalc: nevertheless, upon her coming into the court 
of tbe manor, riding on a black ram, and J1aving his fail 
in her band, nnd at the same time repealing a form of 
words prescribed, the steward is obliged, by the custom 
of the manor, to re·admit her to her free Uench. 

BEND, in heraldry, one of rhe nine honourable ordina· 
ries, containing a third part of the field when charged, and a 
fifth when plain. It is sometimes~ like other ordinaries, 
indented, ingrailed, &c. and is eilber dexler or sinister. 

BENDING, in the sea language, tllC tying two ropes 
or cables together: thus they say, bend !he cable; that 
is, make it fast to the ring of the anchol": bend the sail, 
make if fast to the yard. 

RENDS, in a ship, the same with what is called wails, 
or wales; the oulmost timbers of a ship's &ide, on which 
men set their feet in climbin.g up. 'l1hey ore l'eckoned 
from the waler, and are called the fir!;f, second, or third 
bend. They are the chief slrength of a sliip's sides, and 
have !he beams, knees, and foot hooks, bolted lo them. 

BENEDICTINES, in church history, an order af 
mo11ks, who profess lo foilow the rules of SI. Benedict. 
The Benedictines being those only that are properly called 
monks, wear a loose black gown, with laree wide sleeves 
and. a capuche, or cowl, on !heir heads, ending in a point 
beh111d. In the canon law 1hey are styled blac.k friars 
from the colour of !heir habit. ' 



The rules of St. Benedict, as observed by the English 
monks before the cJissolufion of the monasteries, were as 
follows: they were obliged fo perform tUeir de mt ions 
se\"en times in 24 hours, tbe whole circle of which devo
tions Jrnd respect lo the passion aad death of Christ; they 
were obliged always to go two and two together: every 
day in Lent they were obliged to fast till six in the e\·en
ing, and abale<l of !heir usual time of sleeping and eating; 
buf they were not allowed to practise any voluntary auster
ify wilhout lea,·e of I heir superior; they never conversed 
in their refectory at meals, bot were obliged lo attend lo 
1he reading of the Scriptures: they all slept in the same 
dor01ilo1·y, bul not two in a bed; they lay in their · 
clothes. For small fa11lls they were shut out from meals; 
for greater, they were debarred religious commerce, and 
excluded from the chapel; and as to incorrigible offend~ 
ers, they were excluded from the mo11asteries. E\'ery 
monk had lwo coats, two cowls, a table book, a knife, a 
needle, and a band kerchief: and the furniture of I heir bed 
was a matt, a blanket, a rug, and a pillow. 

BENEFICE, a church endowed with a revenue, for 
the perfonnance of divine senice; or the revenue ii self 
assigned to an ecclesiastical person, by way of stipend, 
for tbe sen-ice he is to do that church. 

All church prefermenls, except bishoprics, are called 
benefices; and l'll benef.lces are, by the canouis'5, some
times styled dignities; but we now ordinarily distinguish 
between benefice and dignity; applying dignily to bish
oprics, deaneries, archdeaconries, and prebends; and ben
efice to parsonages, vicarages, and donatives. 

r.rhe canonists distinguish three manners of vacating a 
benefice, viz. de jure, Lle fac:o, and by ll1e senlence of a 
judg.e. A benefice is vacated cle jure, when !be person 
enjoying it is guilly of cel'lain crimes expressed in I hose 
Jaws, a~ heresy, simony, &c. A benefice is vacated de 
facto as well as de jure, by 1he natural death or the resig
natioa of the incumbent; which resignation may be eilher 
express, or tacit, as when he engages in a slate, &c. incon
sistent wilh ii, as, among !be Romanists, by marrying, en
tering inlo a religious order, or the like. A benefice be
comes vacant by lhe sentence of a judge. by way of pun
ishment for cel'lain crimes, as concubinagP., perjury, &c. 

In the church of England I here are 1071 benefices un
der IO/. per annum; 1..167 from 10 to 20; J 126 from 20 lo 
30; J 049 from 30 to 40; SC4 from 40 lo f;Q; and there 
are 5597 livings under 50l. per annum. II must be 500 
years before e''ery li,-ing can be raised lo 60l. a year by 
queen Anne's bounty, and 339 years before any of them 
can exceed 50l. a year. On the whole, there are above 
I I,000 church preferments in England, exclusi,·e of bisb· 
oprics, deaneries, canonries, prebends, pries! vicars, lay 
·vicars, secondaries, &c. belonging to cathedrals, or choris
ters, or e,·ca curales to well beneficed clergymen. Ben
efice" berran about A.O. 500. 
BE~ISH da,ys, among the Egyplians, a 1erm of three 

days of the week, which are days of less ceremony in 
i·eli·:don than the other four. 

BE:'iZOIX. a dry and solid resin, bro11~bt lo us in 
ma.ssesof larious sizes from lhe East Indies,- parlicularly 
fro::u the kingdom of Siam, and lhe islands of Jam and 
Sumatra. II is ,·ery brillle, and breaks vitreous. '\Vhen 
rubbed. it emils a fragrant oduur, an<l when heated s11f
ficien1ly, lets the benzoic acid escape. It is soluble in al
cohol, but insoluble io water. It is used cbieBy to per-
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fume apartments, and benzoic acid is extracted from it. It 
has not been examined by any modern chymist. Its spe. 
cific gravity is 1.002. II is considered as a compound of 
resin and benzoic acid. See SntRAX, and for benzoic 
acid see CH\'MJS'l'RL 

BERAMS, a coarse clolh, all made wilh col Ion !bread 
which comes from the East Indies, and particularly fro~ 
Surat. 

BERBERJS, the barberry, or pipperidge bush. A 
genus of the monogyoia order, and hexandria class of 
plants: the characters of which are j 01e calyx consillti 
of six leaves; llie pelals are six, with two glands at lhe 
ungues; it has no stylus; and the berry contains hro 
seeds. The species are four: 

J. Berbcris cretica, with a single flower in each foot. 
stalk, is at present very rare in Britain; the.plants being 
lender whilst young, and most of I hem killed by snere 
frost. This ne,,el' rises more than three 01· four feet high 
in England; but sends out many stalks from the root 
which are i!trongly armed with spines a1 every joint: th; 
leaves are produced wilhoul order, and are shaped like 
1hose of the narrow leal-·ed bo~ tree; the flowers come out 
from between the leaves, each hadng a slender Coot. 
slalk; but they are not succeeded by fruil in Brilain. 

2. Berbel'is illicifolia, with leaves like tlie holm oak. 
3. Berberis Sibirica, a \·ery small shrub, scarcely a 

span in height. 
4. Be1·beris \•ulgari::i, thP. common barberry, whichgrotr1 

naturally in hedges in many parts of England; but ia also 
culth'ated in gardens, on account of its fruit, which is pick .. 
led. II rises lo lhe height of eight 01· ten feel, wilh many 
stalks, which have a white bark, yellow on the inside. The 
flowers come out from the wings of the lea\es in small 
ramose bunches like I hose of the currant bush, and are or 
a yellow colour; these are succeeJed by O\'al fruit, which 
are al first green, but lvhen ripe turn to a fine red colour. 

~~eb:~.we::ha!r~e:;e i~ n~ a~; t~';~e f ~~=l'~~~1ii!sri~;~~i~nsb~:t: 
which by some have been taken for dist incl species; one 
is the barberry without stone; another, the ba1berry wilh 
white fruit; and a t-hird is called by Tourneforl taller east• 
ern barberry, wilh a black sweel fruil. Of these Ml'. Mil· 
ler observes, I hat the first certainly depends on the age of 
the plant, because the suckers taken from those buabes 
commonly produce fruit with slones. The second, he says, 
seldom bears any fruil; fbe leaves are of a li~hler greer1 
colour, and lhe bark of the stalks is whiter, than those of 
th_e common kiad. The third appears to be the same 

;~~t~r~l:~ ~~~;~~1~=~r~e~:;ei~~\~~,1~1e3 c~~~~~·ftcad0~;;~:~rc~~ 
'.fhe bel'l'ies, which are so acid that bi1·ds will not feed 
upon them, are moderately astringent; and have been giv· 
en with success in bilious fluxes, and diseases proceerling 
from heal, acrimony, and thinness of lhe juices. The 
leaYes also are gratefully acid. The flowers are otfensh·e 
to the smell when near, but al a di~fance their odour isn:
fremely fine. An infusion of fhe bark in while wine is 
purgafh·e. The roofs boiled in lye, dye wool yellow. 
In Poland lhey dye lealher of a mosl heauliful yellow 
"'ith lhe bark of lhe root. The inner bnrk of the F>ff'm& 

dye:; linen ofa t!ne yellow wilh the assislaace of alum. Thia 
shrub should never be permilted to grow in corn la.ndll; 
for the ears of wheat.that grow near it never fill, and ils 
influence in this respect has been kno,vo to extend across 
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a Geld of 300 or 400 yards. Cows, sheep, and goals, eat 
it: horses and s\vine refuse it. 

BERCHEROl'l', or BERKCOITS, a weight used at 
Archangel, and in all the Russian domiuions: it weighs 
about 364 pounds English avoirdupois weight. 

BERDASH, a name formerly used in England for a 
certain kind of neck dress; and hence a person who made 
or sold such neck cloths, was called berdasher, from which 
j3 derived our word haberdasher. 

BERENliARlANS, a religious sec! of lhe I lib cen· 
fury, which adhered to the opinion of Berengarius, who, 
even in those days, strenuously asserted, that lhe bread 
and wine in the I.Jard's supper is not really and essential
ly, hut ouly figurati,cly, changed into the body and 
blood of Cbri,1. 

BERGA MOT, the name ofa fragrant essence extracl· 
etl from a species of citron. As this oil exists pure in the 
peel, being simply deposiled in small cells, the extraction 
is easy, eilhcr by expression or distillation. The former 
is the best, as lhe oil is not liable to be altered by heat; 
but more is produced by <listillalion tLan by expression: 
by this mode two ounces of the oil have been obtained 
from two pounds of the peel. 

It is also the flcnomination of a coarse tapestry, manu· 
factured with flocks of silk, wool, cotton, hemp, ox, cow, 
or goat's hair, aml supposed to be inrenled by the people 
of Bergamo. 

'BERG ~S.I\., a genus of the class and order decanclria 
monogynia. '!'he essential character is, calyx fh e parted; 
pelals li\'e ; berry subglobular, one celled, with fhe seeds. 
There is one species, a leafy tree, with the bark of the 
alder: a nati\•e of U:ie East Indies. 

BERGIA, a ~enus of the class and order decandria 
pentagy11ia. 'l1he essential character is, calyx five part
ed; petals five; capsule one, globular, with swellings, 
firn celled, five valved, rnl\'es resembling petals; seeds 
many. 

There are fwo species, tJ1e B. capensis and glomera.ta, 
both nafi,·es of the Cape. 

BERGH MOT, an assemhly, or court, held upon a hill, 
~ne~.erbysbire, for decidfog controversies among the mia 

DER;BERT, a kind of palsy, common in lhe East Jn. 
dies. Tbe word, in the language of the country, signifies 
a sheep; a.nd was gi,•en by the natives to this distemper, 
because the palients, on throwi11g out their knees, and 
Jiflin~ up their legE, seem to iruilale sbeep in their walk. 

BERME, iu fortificalion, a space of ground left at the 
fool oft.lie rampa1:1, on the side next the country, designe<l 
to rcce1\'e lhe ruins of the rampart, and prevent lhe filla 
ing up of the fosse. It is somelimes palisadoed, fo1· the 
lnOl'C sec.:urily; an<l in llolland ii is gcnerully plan fed with 
a quicksel hedge. J t is also called liziere, relais, fore land, 
retrailc, pas de souris, &c. 

JH;llNARlllNl<;s, an order of monks, founded by 
Robert abbot of Molcme, and reformed by St. Bernard. 
'l'hry w~ar a" hite robe with a black scapulary; and R' hen 
~hey offi~iale, they. are clothed wilh a large gown, which 
JS all wh1re, 1111d w1!h p:real slceYes, and a hood of the 
same colour. Tlicy dilfe1· hut 'cry little from lhe Cis
tcrcHIJJ!\. 

DJ;flNll.\ llDL\ lllC'llO'l'O'.HA, in botany, a plant 
of rl) ptogamia cla., ancl order filices. (n) 
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BERRY, a rouu<l fruit, for the most part soft, and 
covered with a thin skin, conlaining seeds in a pulpy sub · 
stance; but if it is hal'der, or corered wilh a th id er :)kin, 
it is called porn am, apple. 

BERTJESA, a genus of the pcnlan<lria mono~ynia 
c1ass and order. The essential characler is, caly~ turbi
nate, five tool hed; corolla, I ube short, wilb a villose moul h; 
berry globose, iuferior, two celled, many seeded. 

'!'here is but one species, the B. Guianensis, wl1ich 
the specific narue annouaces to be a nati,·e of G uiaua. '!'he 
flower is white. 

BERYL, in natural history, called by our lapidaries 
aqua marina, is a pellucid gero of a bluish gr~en colour, 
found in tbe East Indies and aboul. llrn gold mines of Pe
ru, and especially in Siberia and 'l.,artary, where its crysa 
ta ls are sornetime5 a. foot long. 

The beryl, like most other gems, is met u•ith bolh in !he 
pebble and columnar form, but in the )alter most frequent~ 
ly. In the pebble form it usually appears of a roundish 
but Balled figure, and commonly full of small flat faces, 
irregularly disposed. In the columnar or cryst~line form 
it always consists of hexangular columns, termrnated by 
hexangular pyramids. It never recei,·e !!I any admix.tu.re 
of colour into it, nor loses the blue and green, Out has its 
genuine tinge in the degrees from a ,·ery <leep and Uuskj 
to the palest imaginable of the hues of sea wafer. 

The beryl has many points of resem blance wilh the 
emerald, and in particular the cryslals of both are divisi
ble parallel to the sides and exlremilies of a regular hexa
J1edral prism. 'l'he beryl is externally &hining, wilh a 'iM 
treous Jush'e. II is generally transparent, but sometime~ 
only semi-transparent. The specific gra,·ity \aries from 
2.65 to 2.75. A specimen, analyzed by VauqneJio, con 
ta.ined 

69 silica 
13 alumina 
16 g:lucina 
1 ~xide of iron 
0.5 lime 

99.5 
It was by the analysis of this slor.e that Vauquelin dib

coHred the earth which he called glucina. rrhe bcrJI, 
when cut ant.I po1ished, has a con-oiderable lusfre: ii is 
ranked among gems; but its rnlue is trifling, compared 
with the ruby, sapphire, topaz, &c. 

BERYL CRYSTAL, in natural history, a species of what 
Dr. Hill calls ellipomacrostyla, or imperfect crystals, is 
of an extremely pure, clear, and equal texture, and scarce
ly ever subject to the slightest films 01· blemishes. It is 
ever constant lo the peculiarily of ifs figure, which is !hat 
of a long and slender column, remarkably tapering loward 
1he top, and l'ery irregularly hexangular. It is of a very 
fine transparency, a.nd nalurally of a pale brown; and cara 
ries such evident marks of distinction from all of her brown 
crystals, that (!Ur lapidaries call it, by way of eminence, 
the beryl cryslal, or simply lhe beryl. 

BESANT, or bezunt, a coin of pure gol<l, of an uncer
tain value, 15truck al Byzantium, in the lime of the Chris
tian emperors: hence the gold offered by the king at lhe 
allar, is called besant, or bisant. 

Few coins c' er had a more general currency than these 
beoants; hariui; been current from the beginning to !he 
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end of the eastern empire, in all its provinces, and also in 
those countries that ha<l been provinces of the western em~ 
pi re; and among others in Britain. With us they were 
recei\•ed in paymenls. They are frequently referred to 
by the historians of tbe crusades, but are rarely mention~ 
ed by ours; and are not to be found in Doomsday book, 
nor in the acls or Henry I. or Stephen, nor in the last will 
or king Henry II. 

BESANTS, in heraldry, round pieces of gold, without 
any stamp, frequenlly borne in coats of arms. 

BESISTAN, a name given to those places at Constan-
1inople, &c. where the merchants have their shops, and 
expose their goods to sale. A particular besistan belongs 
fo each class of merchants. 

BESLERIA, a genus of the angiospermia order and 
rlidynamia class of planls. Of this genus there are six 
species: the most remarkable are, 

J. Beslel'ia cristata, with stalks growing single, and 
a fi,·e lea,·ed involucrum. The calyx is scarlet, the co
rolla yellow. 

2. Besleria lutea, with simple footsfa1ks growing in dus
ters, and spear shaped leaves; yellow flowers. 

3. Besleria melittifolia, with branching footstalks and 
oval leaves. All these species are natives of the warm 
par ls of America, and cannot be preserved in this country 
1vilhout artificial heat. Ilut as they are not remarkable 
for beauty, or any othel' properly yet discovel'ed, we for
bear any particular description. 

BESORCH, a coin of tin, or some alloyed metal, cur· 
rent at Ormus, at the rate of 7-49th parts of a farthing 
sterling. 

BESTIARII, in Roman antiquity, such as fought 
against beasts, or who were exposed to them by sentence 
of the law. There were four kinds of bestiarii: 1he first 
were those who made a tracle of it, and fought for money; 
the second were such young men as, to show their sfrenglh 
and dex1erily in managing their arms, fought against 
beasts; lhe third was where se¥e;a1 bestiarii were let 
loose at once, well armed, ilgainst a number of beasts; and 
the fourth kind were those cendemned to the beasts, con
sisting either of enemies taken prisoners in war, or as being 
s1a\'es, and guilty of some enormous crime: these wea·e 
all exposed naked, and without defence~ 

BETA, a genus of the penfandria digynia class and or
der of plants; and in the natural method ranking under 
the 12th order, boloracere. The calyx has 6ve Jeal'es; 
there is no corolla; the seeds are kidney shaped, and &it
ualed within the base of the calyx. There are four spe
cies, vie. 

1. Beta cicla, the root of scarcity, has been greatly ex· 
tolled in different publications of late years: bu! its vir
tues have perhaps been exaggerated. The beta ho1·fensis, 
or common white beet, is a variety of this; and is cu Iii vat· 
eel in gardens for the sake of its ]eaves, which are frequent
ly used in soups. 

2 •. Bet~ maritima, the sea beet, grows naturally by tbe 
!ea side, m salt marshes, and in maDy parts of England. 
Jt has been supposed by many fo be only a variety of the 
common white beet; but Mr. Miller assures us he has 
been nnab1e tu make any variation in them by culture. 

3. B. apatula, a native of Madeira. 
4. Beta ,.~Jgaris, the red beer, with a pyramidal root, 

has large, thick, succulent leaves, which are for tbe most 
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part of a dao·k green or purple colour. The roots are 
large, and of a deep red. rrhe larger thes~ roofs grow, 
the tenderer tLey are; and the deeper their colour, the 
more they are esteemed. The varielies of this speciea 
are the common red beet, the turnip rooted beet, and the 
green leaved red beet. 

On many parts of the continent the beet root has been 
used for the purpose of extracting sugar from ii. 'l'he 
roots are pressed, and the saccharine liquor boiled down 
to the consistence of a syrup: it of course unclergoea many 
other operations. Accorrling lo lhe account of 1\1. Acbard 
howe\'er, the cost of a quantify of bee I, in Prussia, Iha: 
will yield one hundred pounds of raw sugar, is not more 
than sixnence: twenty pounds of root will yield one of 
sugar; 0°ne hundred pounds of raw sugar gh·e fiffJ·fiveof 
refined, and twenty-five pouncls of molasses. It is com• 
puled by the same genlleman, who has employed much 
time in the pursuit, that a Germ.an square mile of land, 
that is, sixteen square miles English, properly cul!ivaled, 
would produce while beet sufficient to furni•h the whole 
Prussian dominions with sugar. 

BETEL, or belle, in botany, a kind of long pepper, 
found in J.Halabar, and other parts of the East Indie1. 
See P1PER. 

BETELGEULE, a fixed star of the first magnitude, in 
Orion's hind shoulder. 

BETHLEHEMITES, in church history, a reliEioDI 
order, called also star bearers, stellifcri, lJecause ~lhey 
were dislinguished by a red star with five rays, which 
they wore on their breaif, in memory of the star lhal ap· 
pearetl to the wise men, and conducted then1 to Belhle· 
hem. 

There is an order of Bethlehemifes still subsisling io 
the Spanish 'Vest Indies, who are habited like capucbio~ 
wifh this difference; that they wear a leathern girdle in· 
slead of a COl'd, and on the right side of lloeir cloak an 
esculcheon, representing the llativity of our Sa,·iour. 

BETONICA, belony, a genn• of the gyoonospermiaor· 
c1er aud <lidyaamia class of plants, and in lhe natural meth· 
od ranking under the 42d order, \'erlicillat:e. rrhe caly1 
is awned; the upper lip of the corolla is ascending and 
flattish: and the tube is cylindric. There are seven spe· 
cies. '11 he most remarkable are, 

1. Betonica oriental is, the oriental betony. 
2. Betonica strict a, the greater Danish betony. 
3. Betonica incana, the hoary Italian betony, has afteih 

C'Oloured flower. 
4. Belonica officinalis, is the species chiefly worth 11tr 

tice. It is a low plant, growing in '"°ods aud shady place• 
in several parts of England; the flowers come forth in 
June and July, of a purplish colour, and stand in •pike• 
on the top of the stalks. The leaves and flowers bavea 
roughish, somewhat bilferish taste, accompanied with I 
very weak aromatic tlavom·. The powde1· of the lea,·es or 
betony snuffed up the nose provokes sneezing; and be1ce 
it is somelimes made an ingredient in sternulatory pow· 

~U;·su 1~~!:~,ffet~t ~~~s ;;!:1~=~ s1l~1~:1~1'~~~g;i~:u:, 1:0t: 
herb, but to the rough hairs wilh which the leans are 
covered. The roots of this plant differ greatly in th• 
quality from the o!her parts: their taste is, ery bitterand 
nauseous: faken rn a small dose, they \'Omit and purge 
Yiolently, and are supposed to have somewhat in co111JllOll 
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with the root or hellebore. According to Simon Pauli 
and Bartbolinuo, this plant affects those who gather any 
considerable quantity of it with a disorder resembling 
drunkenne!ls. Ifs leaves are sometimes smoked like to· 
bacco. 

BETROTHMENT, among civilians, the same with 
espousals. 

BETULA, the birch or alder tree, a genus of the le
taodria order and monoecia class of plants, and in the nat· 
ural method ranking under the 50tb order, amentacere. 
The calyx of the male is monophyllons, lrifid, and biBo
rous; an<l the corolla is parted into four segments: the 
female calyx is rnonophyllous, lri6d, and biBorous: the 
seeds have a membranaceous wing on both sides. There 
are fifteen species: the more rema1·kable are, 

1. Betula alba, tbe common birch tree, so well known 
to young students as to need no clescriplion: in a proper 
soil and situalion it will rise high, and swell to a consider
able size. There is a spruceness in its general appear
ance in summer; and in winter iti'l bark ofleo exhibits, in 
its variegations of red and while, no inelegant object. 
Were it not so commonly tieen upon poor soils, and applied 
to so many mean and degrading purposes, the birch might 
well claim a place among the ornamental trees. 

2. Betula aiuus, the alder tree, will grow to a large lim
bP.r tree. The alder is of straggling inelegant growth; and 
hacked and disfigured in lhe manner in which Ibey gen
erally are, they have but litlle effect in effacing the un
sjg;litliness of a swamp, which is their natural soil. 
Wherever the soil is or can be maf'le pasturable, the alder 
should by no means be permilfecl to gain a fooling. Jts 
suckers and seedlings poison the liel'hage; and it is a fact 
well known to the ol.J1:1P.rvant husbandman, that the roots 
of the alder have a peculiar properly, of rendering lhe 
soil they grow in more moist and rollen, than it would be 
if not occupied by this aqueous plant. Planlations of al
ders should therefore be confined to swampy, low, unpas· 
turable places. In this case the native species ought to 
give place lo its more oruamenfal varieties, of which Han· 
bury enumerates five; vis. 1. the long leaved, 2. fhe 
while, 3. the black, 4. the hoary leaved, am! 5. the 
dwarf alder. 

3. BetuJa lenla, the Canada birch, grows to sixty or 
more feet in height. The leaves are heart shaped, oblon,?:, 
smoolh, of a thin consistence, pointed, and very sharply 
serrated. They differ in colour; and the varieties of this 
species are, 1. dusky Canada birch; 2. white paper 
birch; 3. poplar feaved Canada birch; 4. low growing 
Canada birch, &c. 

4, Bi::tula na.na, the dwarf birch, with roundish leaves, 
grows naturally in fhe northern parts of Europe and on 
ibc Alps. It seldom rises above two or three feel high. 
Jt has slender braucbes with round Jea,·es, but seldom 
produces flowers here. lt is presen•ed in some curious 
g:irdcns for the sake of variety, but is a plant of no use. 

5. B~lula nigra, the black Virginian birch tree, will 
grow to upward of 60 reet in }~eight. The branches are 
spotted, and more sranngly sel 111 lbe trees than the com
mon sorts. The leaves are broader, grmv on long fool
slalk•, and add a digni1y lo the appearance of the tree. 
As it is naturally of an upri~hl and swift ~rowtb, and ar
rives At so great a magnit11<le, Hanbury tbinks it ought to 
ham a share among our forest trees, and to be planted for 
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the standards in open places, as well as to be joined wilh 
other trees of its own growlh, in plantalions more imme
dialely designed for relaxation and pleasure. There are 
several varieties of this species, differing in the colour, 
size of the leaves, and shoots ; such as, J. the broad 
leaved Virginian birch, 2. the poplar leaved birch, 3. the 
paper birch, 4. the brown birch, &c. 

One method of propagating the foreign sorts of birrh is 
from seeds: but they may also be propagaled by layers ; 
and this is the way to continue the peculiarities in !he va
rielies of the different sorls. In autumn lhe young shoots 
should be plashed near the stools, and they will slrike 
rool, and become good plants by the aulunrn following. 

In some of lhe no1·lhern parts of Europe the wood of 
the wbife birch is much used for making carriages and 
wheels, being hard and of Jong duration. In Fl'auce it is 
generally used for making wooden shoes, and in Britain 
for making women's shoe heels, packing boxes, brooms, 
hoops, &c. It also makes very good fuel, and is planted 
along wilh hazel to make charcoal fol' forges. The bal'k 
of the birch seems in a manner incorruplible. Jn Sweden 
the houses are covered with it, and it lasls many years. 
It frequenlly happens that the wood is entirely roflen, 
when the bark is perfectly sound and good. In Kamls
chatka it is used for making drinking cups. It abounds 
wilh a resinous ma.Iler, to which its durability is certainly 
O\Ving. In consequence of this, it is highly inHammable: 
and in the norlhern countries torches are made of this 
bark sliced and hvisted together. The bark ilself con
sisls of two different substances; a thick bl'itlle brownish 
red one; and several very thin, smooth, while, transparent 
membranes; in which the inflamrnable property resides. 
The thick part is Jess resinous, am.I has a rnughish lasfe. 
It has been thought to possess some medical ,·irtues> but 
concerning these experience has as yet determined noth .. 
ing cerlain. Upon deeply wounding or boring the trunk 
of the tree in the begianiag of spring, a sweelish juice is
sues, sometimes in so large a quantify as to equal the 
weight of the whole tree and root; one branch will bleed 
a gallon or more in a day. This juice is recommended in 
scorbutic disorders, and ofher foulnesses of the blood. 
Ils most sensible effect is lo promole the urinary discharge. 
By proper fermentation, wilh the addition of sugar, this 
juice makes a pleasant wine. The bark of the Canada 
birch is very light, tough, and durable; and the inhabitants 
of America use it for canoes. 

BEVEL, among masons, carpenters, joiners, and brick
layers, a kind of square, one leg whereof is frequently 
crooked, according to the sweep of an arch or vault. It 
is moveable on a centre, and so may be set to any angle. 
The make and use of this instrnment is prelly much the 
same as those of the common square and mitre, except 
that those are fixed, the first at an angle of ninety degrees, 
and the second at fortyMfive ; whereas the bevel being 
ruol'eable, it may in some measure supply the place of 
both, which it is chiefly intended for, serving to set off or 
transfer angles, either greater or less than ninety or forfy
fi ve degrees. 

BEVEL ANGLE, any angle except those of ninety or for
ty-fi•·e de'irees. 

BE.VELLING, in ship building, the art orhewingtim
ber with a proper and regular cttr\'e, according to a mou]rl 
which is laid on one side of its surfa<:e. 
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BEVIf,E', in heraldry, a thing broken or opening like 
a carpenter's rule: thus we say, he beareth argent, a 
chief be>rilC, verl, by the IJame of beverlis. 

BEY, among the Turks, signi6es a governor of a coun~ 
lry or lown. 'l~he 'rurks write it begh, or bek, but pro
nounce il bey. 

BEZA NS, cotton cloths, which come from Bengal: 
sorne are white, and others striped with several colours. 

BEZOAR, originally meant an anlidote, or medicine 
intended to pre\·ent the fatal effects of poison. 

BEzoAn, oriental, a moderately hard and heavy stone, 
1·ery variable and uncertain in size, shape, and colour. It 
is generally of a round form; and its size is between that of 
a horse bean au<l that of a small walnut, though there are 
some larger, and others smaller than peas. '£he ordinary 
colour is a duskish olive, or g1·eenish L>rown. It is always 
smooth and glossy on the surface; and, when broken, is 
found to consist of a great number of coats or crusts of 
stony matter, laid one over another; and often formed 
upon a piece of stick, or seed of a fruit, or some such arli
cle, for a nucleus or basis. rrhis is a drug of very great 
price, and of very great fame: but it is not of the number 
of those lhings fhat have been proved to deserve the re
pute they stand in. It is brought to us from Persia, and 
many parts of the East Indies: it is to be chosen entire, 
not in scraps or fragment~; of a greenisii or oli\•e colour, 
\vith some mixture of gray in it; and such as, when rub
betl on paper, before whitened with ceruss, gives a yellow
ish colour. '.r11ere is also an occidental bezoar, which 
comes from Mexico. 

Bezoars are generally supposed fo be concretions formed 
in the stomach or intestines of different grarninivorous ani
nials; but it i:; not completely ascertained fo what animal 
they are found, or how many species may yield them. 
Dr. Pca1·son analyzed one specimen, and found it entirely 
composed of vegetable ma1 ter. Several writers attribute 
very great l-·irlues tot be oriental bezoar.; but it is probable 
1 hal if it has any action at all, it is merely that of an ab~ 
sorbenl earth, as chalk or magnesia. 

BIA, in commerce, a name given by the Siamese to 
those small shells which are called cowries throughout 
almost all the other pads of I he East Indies. See Cow Rm. 

BICE, or bise, among painters, a blue colour prepared 
from the lapis armenus. 

Bice bears the best body of all bright blues used in com
mon work, as house painting, &c. but it is the palest in 
rnlour. H \rnrks indifferently well, but inciines a little to 
sanrly, and therefore requires good grinding. Next to 111-
1ramal'inc, which is too dear to be used in common work, 
ii lies hesf near the eye of all other blues. 

BICEPS, in anatomy, the name of several muscles. 
See ANATOM'r. 

BI DENS, a genu• of the syngenesia polygamia requalis 
rlass anti order, and ia lbe natural method ranking under 
!he 491h order, compositre oppositifolire. The receptacle 
is paleaceous; the pappus has erect scabrous awns; and 
the ~alyx is imbricated. Of this genus there are fourleen 
~pec1~s; but ~1one. of them appear to merit no lice, except 
the B1dens triparhta, frequently found by the sides of ri•
ul~ts, ditches, and lakes, in Eagland. Jt grows to the 
height of l wo feel; and has i1s leHes di,•ided in lo three, 
or often ffre, lobes, with yellow flowers. A decoction of 
this plant wilb alum, dyes yarn of a yellow colour. The 
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yarn rrfust be first steeped in alum water, then dried and 
steeped io a decoction of lhe plant, and afterwartl boiled 
in the decoc1ion. 

BIDON, a liquid mea~ure, containing al>out five pints 
of Paris, that is, about fi\•e quarts English wine measure, 
]t is seldom used but among ship's crews. 

BIENNIAL plmits, ore I hose that have two yem du. 
ration, or that are in their prime lhe first and second aum. 
mers. TJ:iey consist bolb ofesculent and Howeringplauta. 

BIGAIHY, in the canon law, is when a penon eilher 
marries two women successively, or only mal'l·ies one worn. 
an who had been married before; both wJ1ich cases are 
accounteJ impediments lo be a clerk, or to hold a bishop
rick. It is also bigamy wheri a pel'son lllal'l'ies a wom1111 
who bad been debauched before; 01· when he has known 
his own wife after she has been debauched by another. 

The Romanists make a kind of bigamy uy interpreta
tion: as when a person in 110ly order:ii, or I hat has made 
profession of some monastic order, marries. This the 
bishop can dispense with on some occasions. 

B1GAM1', by the law of England, is where a person mar· 
ries a second \fife, the first being alive. By the staf. t 
Jae. I. c. 11, it is enacted, thal if any person or peraons 
within his majeoty':S dominions, being married, do marr_r 
any person or persons, the fol'rner hnsban<l or wife being 
alh:e, the person or persons so offending shall sn£fer c.lea111, 

as in cases of felony. But ii is provided, that nolfdng in 
this sta!ute shall extend to any person or persons whoae 
}1usbancl or wife-shall be continually rernaining Leyond 11.eaa 
b.r lhe sp::i.ce of seven years fogetber, or whose husband 
or wife shall absent himself or herself from each olher for 
seHn years together, the one of them not knowing the 
olher lo be living within that time. Nor shall !he said 
statute extend to any person or persons dirorcec.I by a 
sentence in the ecclesiaslical coul'f; nor lo any person or 
persons, for or by reason of any former marriage had or 
made within age of consent. The offence is now within 
the benefit of clergy. 

BIG HT, among seamen, denotes one roll, or rouod, of 
a cable or rope, when coiled up. 

BIGNONIA, trumpet .florvrr, or scarlet jasmi11t, a 
genus of the angiospermia order am] didynamia cla11 or 
plants, and in tlfe natural me I hod ranking in the 401h order, 
personaf;:e. Tbe calyx is quiuqnefid antl cnpform; lhe 
corolla is bell shaped at the throat, quinquefi<l, and bellied 
underneath; the siliqua is bilocular; and fhe seeds hB'ie 
membranous wings. Of tllis genus there are 27 species, 
of which the following are the most remarkal>le: 

1. Bignonia catalpa, a native of Caroli1rn, Vi .. ginia, and 
1he Bahama islands. It lrns a sfroug woody stem and 
branches, rising 20 feet high, ornamented with large beart 
shaped leaves. This deserves a place in all curious shrub· 
beries, aa during lhe summer season no free makes a more 
beauliful appearance. It does not flower, howerer, till 
old. 

2. Bignonia capreolala, or tendril bignonia, a nath·e or 
North America, is a climber, which rises by the ai;ai!!f .. 
ance of lendrils or claspers. The Bowers are produced in 
August from the wings of lhe leaves: tJ1ey are of the same 
nature, and of the shape nearly of !he former; are large, 
of a yellow colour, and suc<'eetled by shorl pod~. 

is ~·n~ii~·~0~~~~~:~~~1:'n~~a~1~~!:i~i~:: 1~ci:~.\~e~ :~i:t1:~~ 
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ha.in~ pinnated oppo•ite leaves or four pair or serrated 
lolJos, •11d an odd one: all the shoots and branches being 
tcrminaled by beantifol clusters of large trumpet shaped 
scarlet flowers. 'rhe humming birds delight to feed on 
tlJl'se flowers; and by thrusting themselves too far into 
1bem are somelirnes caught. Of this species !here is a 
nriety with smaller flowers. 

4. Bignonia sempenirens, or evergreen climbing Virgia· 
ia bignonia, is a natire ofVil'ginia, Carolina, and the Baha· 
ma islands. The stalks are more slender than those of 
the radicans, yet they rise, upon proper supports, to the 
beight of twenly or thirty feel; tbe flowers are trumpet 
shaped, creel, and of a yellow colour, proceeding from the 
si<les and en<ls of the slalks and branches. 

5. Bignonia unguis, lhe claw bignonia, a clecicluous 
climber, is a nalive of Barbadoes and the other \Vest In~ 
dia islands. Ji rises by lbe help of claw like tendrils, the 
brancl.ies l>eing very slender and weak; aad by these it will 
OYertop bushes, trees, &c. twenty or thirty feet high. 

6. Bignonia grandiflora. This is also a shrubby climb· 
ing plant, a nalfre of Japan. The flowers are purple, and 
as large as a rose. 

The cultivaliou of the bignonia is uot difficult. If the 
shoots are laid npon lhe ground, and coYered with a litlle 
ruould, they will immediately strike root, and become 
good p.Jants for sel I ing out where they are wanted, or they 
will all grow by cuttings. As to the cafalpa, whoever 
has the co1ffeniency of a bark bed may propagate it in 
plenty by rullings: which beirig planled in pots, and 
plunged info the beds in the spring, will Roon strike root; 
aud may afterward be so hardened to fl 1e open air, thal lhey 
may Uc set abroad in lhe shade before Hie end of summer: 
in the OP.ginning of Oclober they should be remo\·ed inlo 
a green house, or under some shelter, to be protected 
from the win1er's frost. Jn the spring, afler the bad 
weather is past, they may be turned out of lhe pots, and 
planted in the nursery way, in a well sheltered place; and 
if the soil be rich, and ralber moist, it will be !he better. 
BrI~ANClIS dej'erendis, in law, a writ directed to a 

rorporalion for carrying weights lo a. harnn, 1liere to 
weigh wool, that persons were formel'ly license<! to trans· 
port. 

BILANDER, a small flat bottomed Yessel, wilh only 
one Jarge mast and sail, aJ1d ils deck raised half a fool abo\'e 
!lie plal board. 

BILBOWS, a punishment at sea, amrn·ering lo the 
~locks on Janel. 'The offender is laid in .imn~, or stocks, 
which are more or less ponderous according to the quail. 
ty of lhe offence of which he is guilfy. 

BILGE, of a ship, the boltom or her floor, or the 
bre11dth of the place the ship resls on w11en she is 
aground. Therefore bilge waler is fhat which lies on her 
Coor, and canuot go lo !he well of lbe pump; anrl bilge 
pump!'=, or burr pumps, are those tlrnl carry off !he bilge 
waler. Tl.Jey likewise say tbe ~hip is bilged, when she has 
some of Jicr timber sll'uck off on a rock or anchor, and 
springs a leak. 

BILE, a Jellow, bitter juice, separated from the blood 
in the lirer, colleclcd in the porus biliariu; and gall blad· 
der, and thence discharged by lhe common duct into the 
duoden11111. See P1ns10LOGY, and Cm1i\l ISTRY. 

BILIOFSftm·s are those occasioned bv the 01·erco· 
piousness, or bad riualities, of the Lile. See JIEn1c1NE. 
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BILL, an instrument made or iron, edged in the form of 
a crescent, and adapted to a handle. It is used by plumb· 
ers to perform several parts of their work ; by basket 
makers, to cut the largest pieces of cbesnnt trees and 
other wood; and by gardeners to prune trees. W h.en 
short, it is called a hand bill; and when long a hedge bill. 

BILL, in law proceedings, is a declaration in wriling, 
expressing either the wrong the complainant had suffered 
by the party complained of, or some fault coi:imHte.d 
against some law or statute of the realm; and this b1ll 1s 
sometimes adtlressed to the lord chancellor, especially 
for unconscionable wrongs done to the complainant; and 
sometimes to others havingjnrisdiclion, according as tl1e 
law directs. It contains the fact complained of, 1be dam
ages thereby sustained, a11c1 petition of process against the 

!~~r~~~,:~fi0~~~~:~es:s ;l~:~i~~~~:f:~:e~:~~~ni: ~;:Oi~ij~;;~ 
upon presentment, or indictment, finds the same to be h'ue, 
they iudorse on it billa vera, and thereupon the offender 
is said to sland indicled. 

Many of the proceedings in the king's bench are by bill, 
which was lhe ancient form of proceeding. 

B1LL of credit, is that which a merchant or banker gh·es 
to a person whom he can trust, empowering him fo rec~ive 
money from his correspondents in foreign counlrtes. 
Though bills of credit are different from bills of exchange, 
yel they enjoy fhe same prhiileges: for the money paid 
in consequence of them is reccl'erable by law. 

R11.L in. equity, is in !he form of a pelition, addressed 
to fhe lord chancellor or barons of the exclJcquer, wilh 
wLich a suit in chancery, 01· Hle exchequer commences, 
and which sets forth the circumstances of the case at 
Jenglh. 

B1LLsofexchange. A bill of exchange is an order or 
rer1uesl in wriling, addressed by one person to another, to 
pay a certain sum of money on demand, or at a time spec
ified, to a third person, or to his order; or it may be made 
payable lo bearer. 

If a bill is made payable to bearer, it is assignable hy 
deli\·ery only; but if it is payable lo order, it must be 
1ransferrc<l 1.ty indorsemenl and delirery. The person 
makingor drawing the bill is called the drawer; lhe 
person to whom it is addressed the drawee; who, wl.Jen 
he has undertaken to pay the amount, is termed the 
acceptor. rrhe person in whose favour the bill is drawn is 
called !he payee; but if he appoints some other person lo 
recei\•e the money, he is t11en termed the illdorse1·, and 
the person so appointed tJrn indorsee. No parlicular 
form is necessary in a bill of exchange; any order, Ol' 

promise, which from the time of making it, cannot be com ... 
plied wilh, or pe!'formed, witl.iout I he payment of money, 
is a bill or note. lllod. 364. 

A promissory note, or note of band, is an engagement 
in writing, to pay a sum specified at tile lime therein lim
ited, lo a person, therein named, or sometimes to his order, 
or often lo the bearer at large: this is also made assigna· 
ble, and indorsable like a bill of exchange. Any persons 
capable of binding tbem•elves by a contract may be por
lies lo a bill of exchange, or other negoliabh~ instrnment, or 
be in any manner concerned in negotiating eilher of lhem. 
An infant, lherefore, or a married woman, except in cer· 
tain cases, as ll"here by ihe custom of London she has the 
privilege of trading as a Jeme solr, as they are incapable 
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of binding themsehes by contract, cannot be parties to a 
negotiable instrument; yet such instrument, negotiated by 
persons incapacitated, will nevertheless be valid as to all 
other competent parties. 2 Atk. 181. 

Bills of exchange are either foreign or inland : foreig" 
when drawn by a merchant residing abroad upon his 
correspondent in England, or v·ice verse'; and inland, 
when both the drawer and the drawee reside in the kingdom. 
By 9 and JO W. IIJ. c. 17. and 3 and 4 Anne, c. 9. all 
disiinctions between foreign and inland bills, as far as re .. 
spect the custom of merchants, are removed; and the 
same principles of law are generally applicable to both. 
See STAMPS. 

Bills m· notes must be certain, and not depend on any 
particular event or contingency. 3 Wils. 213. 

If a bill or note is made in a fornign country, it must 
be conformable to the laws of that country, or it will not 
be valid. 

If a bill or note is altered while in the hands of the payee, 
or any other holder, in any material instance, as date, 
sum, &c. without consent of the drawee, he will be dis
charged from his liability, alt bough such bill or note may 
afterward come into the hands of an indorsee not awarn 
of the alteralion; but ia this case, if altered before accep· 
tance or indorsemeut, the acceptor can take no advantage 
of the alteration; and the consent of any one of the pa1·· 
ties to the alteration, will in general preclude hiw from 
taking an advantage of it. 4 T. R. 320. 

If a bill is made with a proper stamp, and aflerwarcl al· 
tered by the com1ent of the pal'ties, though before nego· 
tiation; a new stamp is necessary, as it is a different con· 
tract. 5 T. R. 357. If, however, there be a stamp of 
equal or superior value, the proper one may be affixed, on 
payment of 40s. before the instrument is due, and I 01. af
ter it is clue. But if there is not originally a stamp amount· 
ing to the requisite value, the omission. can never be le
gally supplied. Evans, p. 6. 

The acceptor of a bill is, by the cu•tom of the mer
chants, as effectually bound by his acceptance, as if he hacl 
been the original drawer; and Jrnving once accepted it, 
he cannot afterward rernke it. Cro. Jae. 303. See Ac
CEPTANCE. '11he indorser of a bill is as liable as the first 
drawer; because the indorsement is in the nature of a 
new bill. I Salk. 125. To indorse a bill with a ficti
tious name, is forgery, though such indorsement be ui:;e. 
less. 

A presentment, either for payment or acceptance, 
must be made at seasonable hours. In case a bill is not 
i·egularly paid, the holder has a right to recover not only 
the principal, but also, in certain cases, costs and dam
ages. 

Notice is that information which the holder of a nego· 
Hable instrument is bound to give to all the antecedent 
partie~. If the drawee refuses to accept, or having accept
ed! if he refuses payment, or if he offers an acceptance va
ryrng from the bill; in eithe1· of the above cases, the hill 
is clishonoured; and the holder, in case of neglect to com-

~~~nrit~tf~ nr~t~~~t ~~t~jbe ao;~:!o;:r~!:s,t~he~ b;il!u~~t l~eeg~~ 
ia:ence n•11l be d1s~harged fro?l. their respective obligations. 
Bur. 2670 .. Notice of cond1tional or partial acceptance 
sho.uld be g"·en to the other p~rties to the bill by the bold
er, m default of payment; for 1funderthese circumstances 
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a general notice of non.accepbnce is ~iv~n to any of 
the parties, omilting to mention in sucL 11ot1ce the nature 
of the acceptance offered, the acceptor is discharged, by 
this act of the holder, from his acceptance. I T. R. 
182. 

A protest is an act of a notary public, stating that a 
bill has been presente~ for acceptance, or .for payment, 
and refused, and declaroog that the acceptor, mtlorsef!, &c. 
shall be liable for damages, &c. and to this in•trument all 
foreign courts give entire credit. In the first instance the 
notary marks or notes tbe minute of refusal on the bid it
self, aod aftef\'vard the instrument is clrawo out and attest· 
ed under his band and seal. The want of a protest can in 
no case be supplied by noting, which is a mere prepara
tory minute, of which the law takes no cognisance as dis
tinguished from a protest. If there is no notary resident 
at or near the place, the bill must, when payable, be pro. 
tested by some substantial resident, in the presence of two 
or more witnesses, and should in general be made at tue' 
place where payment is refused; but "hen a bill is drawn 
abroad, directed to the drawee at Southampton or London, 
or any other place, reque•ling him to pay the payee in Lon• 
don, the protest for non-acceptance of such bill may be 
made either at Southampton or London. Notice should 
be given on the day of refusal to accept, if any post or or· 
dinary conveyance set out on 1he clay; and if not, by the 
next eadiest conveyance. 4 T. R. 17 4. 

An usrmce is generally understood to mean only a month. 
Molloy 207. I Shaw 217. Instead of an express limi· 
talion by months or days, we continually find the billa 
drawn or payable at Amsterdam, Rollerdam, Hamburgh, 
Altona, Paris, or any olher place in France, Cadiz, Madrid, 
Bilboa, Leghorn, Genoa or Venice, limited by the usance, 
tlrnl is, the usage between those places and this country. 
An usance between this kingdom and Amsterdam, Holter· 
dam, Hamburgh, Altona, Paris, or any place in France, 
is one calendar month from the date of I be bill; an u!Bnce 
between us and Cadiz, Madrid, or Bil boa, two; an usance 
between us and Leghorn, Genoa, or Venice, three. A 
double usance is double the accuslomed 1ime; a half 
usance, half. Upon a half usance, if it be necessary to 
dh·ide a monlh, the division, notwithstandiniz; the differ· 
ence of the length of months, shall contain fifteen days. 
Blag. 13. 

BILL of entry, an account of the goods entered at the 
custom houses both inward and outward. In tbis bi'tl mu1t 
be expressed the merchant exporting or importing lbe 
quantity of merchandises, and the divers species ther..:of, 
and whither or whence transported. 

B1LL of lading, an acknowledgment signed by the 
maste1· of a ship, and gh•en to a merchant, &c. containing 
an account oftbe goods which the master has received on 
board from that merchant, &c. wi1h a promise to deliver 
them at an intende<l place for a certain sum. Each bill of 
lading must be treble: one for the merchant who loads the 
goods, another lo be sent to the person to whom Ibey are 
consigned, and the third to remain in the hands of the 
master of the ship. It must be observed, however, tbata 
bill of lading is used only when the goods sent on boacd a 
ship are but part of the cargo: for when a merchanl load1 
a-'.4vbole vesse! for his O'\'fn personal account, 1he deed pass· 
ed between him and the master of the ship is called cbar· 
ter party. 
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BitL in parliamwl, a paper containing propositions of· three; 100, four; 101, five; 11 O, six; 111, seven; 1000, 
fered to the houses, lo be passed by them, and then to be eight; 1001, nine; JOJO, ten; which is built on the same 
presented lo the king to pass into an act or law. principles with common arithmetic. 

B1LL of sale, is when a person wanting a sum of money, TJ1e author, however, does not recommend this method 
deliHrll goorls as a security to the lender, to •thorn he for common use, because of the great number of figures 
gh·e, this bill, empowering him to sell the goods in case required to express a number; and adds, that if the com
the sum borrowed is not repaid, with iotel'est, at the ap- moo progression were from 12 to 12, or from 16 to 16, it 
pointed time. would be still more expeditious. 

B1LL of store, a license granted at the custom house to Binary arithmetic appears to have been the same with 
merd1ants, by which they have liberty to carry, custom that used among the Chiuese 4000 years ago, and left in 
free, all such stores and provisions as they may have oc.. enigma by Fohi, the founder of their empire and sciences. 
casion for during their voyage. BJNARY MEASURE, in music, is a measu1·~ which is 

BtLL of su.fi'erance, a license granted to a merchaat, at beaten equally, or where the time of rising is eqnal to 
the custom house, suffering him lo trade from one Euglish 1hat of falling. 'rhis is usually called common time, be-
port to another, without paying custom. sides \Vhich there is a binary triple. 

Bo LL, or beak, the elongated horny processes or mandi- BIND of eels, a quantity consisling of two hunclred and 
hies of birds. The form of the bill varies so greaily in fifty; or ten strikes, each containing twenty-the eels. 
different kinds of bir<ls, that they afford the most perma~ BtND WEED. See CoNVOLVULus. 
neut character by wh.ich these creatures may be arranged. BING, in the alum works, denotes a heap of a)um 
In the distribution of families, Linnreus first notices the thrown logether in order to drain. 
•lructure of the bill, the tongue, and nostrils, and these BINOMIAL, in algebra, a root consisting of two mem~ 
parts constitute almost exclnsively, with the legs, the dis- hers connected by the sign + or-. Thus a + b and 
tinction of the genera likewise. The phrenicopter's bill is 8 - 3 are binomials, consisting of the sum and difference of 
a trne hyperbole: the upper part moves and lhe lower is these quantities. 
fixed, which is f he contrary to what is found in other kind:J. The powers of any binomial are found by a continual 
The woodpecker's bill will pierce lbe hardest timber. In multiplication of it by itself. For example, the cube or 
the island of Ferro, a fixecl ,..,ward is given for the bills of third power of a + b, will be found by multiplication to 
n .venous birds. All watermen are obliged to bring a be a 5 + 3ci~b + 3ab 3 + b 5 ;andifthepowersofa. -b 
certain number yearly to the country courts, at the feast are required, they will be found the same as the preced~ 
of SI. Olaus, wbeo they are thrown into a heap aud burnt ing, only the terms in which the exponent of b is an odd 
in triumph. number will be found negative. Thus, the cube of a- b 

BILLET, in heraldry, a bearing in form of a long will be fonncl lobe a• - 3a'b + 3ab' - b•; where the 
9quare. They are supposed to represent pieces of cloth second and fourth terms an negative, the exponent of b 
of gold or silver., but Guillim thinks they represeut a let· being an odd number of these terms. Jn general, !he terms 
1er &ealed up; and other authors take them for bricks. of any power of a - b are positi\'e anJ negative by turns. 
BilletC signifies that the escutcheon is all O\' er strewed See AtcEBRA. 

with billets, the number not ascertained. BINOCULAR TELESCOPE, a kind of dioptric telescope 
BILLlARDS, an ingenious kind of game played on an fitted wilh two tubes joined ia such a manner, that one may 

oblong table, covered wilh green cloth, and placed exact- see a distant object with both eyes at the same time. 
Jy leve1, with lit11e ivory balls, which are driH•n by crook- BIPED, an aninial furnished with only two legs. Men 
~d sticks, made on purpose, into hazards or holes on the and birds are bipeds. Apes occasionally walk on their 
edge and corners of the table, according to certain rules of hind legs, and seem to be of this tribe; but their more nat-
fhe game. ural posilion is on all four. 

Bl!HEDIAI,, in matberna1ics. If two medial lines, as The term is used for a genus of reptiles that belong to 
AB and B C, commensurable only in power, containing a the lizan] family. 'l'hese have a very long boc1y coyered 
ralional rectangle, are compounded, the whole line AC with scales, and the toes of the two little feel are armed 
will be irrational, and is called a first bimedial line. with nails. 

B BIPENNlS, in Roman antiquity, an ax with a clouble 
A 11-------C edge, one of which was used in staObing, and the other in 

See Euclid, lib. X. po op. 38. culling. 
BINARY ARITHMETIC, that wherein unity or I and 0 BJQ.UADRATIC POWER, hi algebra, the fourth pow-

are only used. ~r, or squared sqnal'e, of a number; as 16 is the biqua-
This was the i1nenlion of !\Jr. L eibnilz, who shows it f.o drafic power of 2; for 2 x 2 is 4, and 4 x 4 is equal to 16. 

beveryexpe<litiousi11rlisco\·eringtheproperties-ofnumbers, B1QUA.DRATrc ROOT of a number, is the square root of 
and in contilrnctin!!; tables: atHI M. D rnge.courl, ia tbe His- its square roof; thus the biquadratic root of 81 is 3. for 
tory of the Royal Academy t1f Sciences, ghes a specimen the square root of 81 is 9, and the square root of9 'is 3. 
of it concerning: arithmetical progress ionals; where he See ALGEBR A . 

:ehowa that, becnuse in l>in:ny a ri1 hme fic, only two charac- BtQ.OADRATIC EQUATION, an equation wliere the un-
fers nre U!itd, lhert>fu1e the laws of progre&:sion may be known quantity of one of the terms has four dimensions. 
more eMily cfowO\ered bJ ir than bl rnmmon arilhmetic4 Any biquadratir. equation may be conceh·ed as e;enerat-

All fhe r:hara.c.fe1-; 11sc1I in binary :u·ith rn.~rr , are 0 aod ed by the mulliplication of four simple equations. 'l,hus, if 
I ; aml the, CJ pher ~ultiplie ... e l. ry 

1
hi r·).:. - ~,as in the :: _= ac,_.: o=, ~,_.r =d -~ o"',,=tbdc,uowrt.xl·l:-_a =a ox, xx--bb=x 0,.: common aritbmelic by JO. TJ,. ,, l ;, 11e: ;o, two; 11, _ - _ _ 
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_ c x x - d = 0 beget a biquadratic equation. Or it 
may be formed or two quadratic equations, as x~ ~.,:C 
xx•+ dx + e = O; or, laslly, it may be produced 

frorn the multiplicalion of one cubic and one simple eqna .. 
1ion, as X-a X x 3 + CX2+-dxTe= O. 

BIRCH TREE. See BETULA. 

BIRD, avis, in zoology, one of the six general classes 
of animals, tbe characters of which are, that their body is 
covered with feathers, and that they have hro wings, two 
legs, and a bill of a firm bony, or rather horny substa11ce: 
add to this, that the females are all oviparous. 

The knowledge of birdr., of the orders aad genera into 
1vhich they are subdivided, and of tbeh· nature, uses, fig
ures, &c. conslitutes a particular sci.ence, uucler_ the na_m_e 
of ornithology; in which there are six orders, vi.=. acc1p1-
tres, pi ere, anseres, grallre, gallinre, and passeres. 

BIRDS, in heraldry, according to their several kinds, 
represent either the contemplath•e or actirn life. Th_ey 
are the emblems of liberty, expedition, readiness, sw1fl
ness, and fear. Birds that are either whole footed, Ol' 

have their feet divided and yet ba~·e no talons, are said to 
be membered; but the cock, and all birds of prey with 
sharp and hooked beaks and talons, for encounter or de
fence, are termed armed. In the l>lazoning of birds, if 
their wings are not displayed, they are said to be borne 
close; as, he beareth an eagle, &c. close. 

BIRD CATCHING, is the art of taking birds or wild 
fowl, either for food, or for the pleasure of their songs 
in cages, or for prevenling the destruction which some spe
cies of tbem occasion lo the husbandmen. Some recur lo 
it as an amusing pastime, and others practise it as a profit
able employment. There arc various methods of catch
ing birds: one of the most systemttlic and ingenious is 
practised in the neighbourhood of London, by persons 
who find a ready market for birds of any kind, which at 
certaiR seasons of the year change their situation, antl 
hence are called birds of flight, The birds usually taken 
on such occasions, are woodlarks, titlarks, liaoets, gold· 
finches, greenfinches, &c. which are taken during wbat is 
called their flight, or while they congregate for the pur
pose of propagating their species. 'rhe nets used by bird 
catchers are about tweh·e yards long, and two and a half 
wide; which are spread on fhe ground parallel to one 
anolh~r, and at such a distance, that when I urned over, 
1hey shall coincide. The remaining apparatus consist of 
lines so fastened to the nets, that the bird catcher is able 
by a sudden pull to draw the net oYer the birds that may 
barn alighted in the space between the parallel sic!.,, 
These birds are enliced to alight by others usually de
nominaled call birds, of which there are generally five or 
six linnels, two c;olclfinches, two green6.nches, one wood· 
]ark, one retlpoll, a yellowhammer, a t1llark, an aberda
,·ine, and perhaps a bullfinch. Beside3 these, they have 
others which are called flur birds: but the call birds are 
particularly trained for the service; aud when the ne1s are 
laid, these are properly arranged, and they appear to pos-

;~:s s:,~1::\~~1;1~~i~~~t f :i~~ew~{hb11~~~~!1;~:. wi~ ~~~sf~~; 
perceh·e the approach or !he wild birds, !he inlelligence 
is anouoced from cage to cage wilh lhe utmostecfasy. The 
note by which they invite them down, has so powerful 
an ascemlnncy O\o'er the wild birds, that tbe moment they 
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hear it, they alight on a •pot within hrenty yards of the 
bird catchers. If only halftbe flock is caught by the first 
pull of the string, the others that escape will soon return to 
the net, and share the fate of their companions: such is the 
fascinating power that the call birds possess over those 
that are wild. 

Birds are caught in traps of various kinds; and frequent. 
ly by nooses of hair. Jn this way, great numbers of 
wheatears are annuaJly taken on the various downs of 
Englanci. Small holes a;e dug by tbe shepherds in the 
ground, in each of which is placed a noose. Whenever a 
cloud obscures lhe sun, these timid birds seek for sheller 
under a stone, or creep into any holes that present them
selves; and they are thus insnared by the nooses which 
fasten around their necks. Woodcocks and snipes are 
takeu likewise by nooses of horse hair placed along their 
paths, in.m~rshes and mo.isl grounds. Wild duc~s inaU 
their varieties are taken 111 vast number! eYery wmter on 
our coasts by means of decoys. See DECOY. Groust 
and partridges are taken by means of. nets? either at night 
when resfing on the ground, by obsenmg where they 
alight, and when selted, drawing a net over that part of 
the field; or, in the day, a very steady dog is used to 
point at them. The attention of the birds being thus 6xed, 
two persous, drawing the two extremities of a large nel, pan 
it O\'e1· them, and lhus secure a whole park of grouse, 01 

covey of partridges, at once. Pheasants are sometimes 
taken by night, by holding flaming sulphur under the tree& 
on which they are observed to perch, the suffocating ef· 
Buvia of which make !hem fall senseless. 

Jn ,·arious parts of the world, peculiar modes are 
adopted for insnariug and taking birds; some of 1'·hich, 
whilst they are hazardous to those who praclise them, et• 
ci!e no inconsiderable degree of surprise, and even of anxi
ety, in the spectators. Thus, in the Orknry island11, 
where the birds that inhabit the rocks, and the eggs whkh 
they deposite among the cliffs, supply the principal food of 
many anrnng the poorer inhabitants, the inl1·epid and ad· 
venturous fowlers climb rocky precipices more lhan fifly 
fathoms above lhe sea, aud pass from one shelf or ledge to 
anolher, whose breadth is barely sufficient for resting 
places lo the birds which depo•ite their eggs upon them. 
In this hazardous employment, lhe arl,·enturers are com· 
monly lowered from above by means of a rope, formed oft· 
en of brittle materials, crnd held by a ~ingle as!i!ii1taot. 
Faslened lo this rope, 1he intrepid pea!rnnt descenJs, and 
searches all lhe cavil ies for eggs; springing from qne pr°" 
jecling ledge to another, by the help of a pole: whilst lhe 
assistant, upon receiving the necessary signals, shifts the 
rope from one pal't of the rocky precipice to another. If 
the weight of the fowler and of bis booty shoulrl, in these 
perilous circumstances, overpower hil; associate aboH, or 
the craggy rock cut the rope, inevitable cleslruclion ~ust 
await tbe ad\1enturer; for he will eilher be <lashed against 
the projecting rock, or drowned in the subjacent sea. 
But the most singular mode of bird catching is in the holm 
of Noss; which is a huge rock severed from the isle of 
Noss by some unknown con'"ulsion, an<l distant from it 
about sixleen fathoms. The opposite cliffs are separated 
by !he raging sea. 'l'he adventurer, bning reached the 
rock in a boat, and ascended to the top of it, fasten-s se,·er· 
al stakes in the shnllow soil that is found 011 the surfaceof 
the rock; and •imilar stakes are al;o attached to the edge 
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er the corre-ipo111ling and opposite cliff. A rope is then 
fixed lo the 1takes on bolh siiles, upon which a macbinr, 
called a cradle, is contrived to slide; and by the help of 
a 11ma/l parallel cord faslened in like manner, the daring 
ad\ tuluier wafls himself o\·er, and returns with his booty. 

Jn the li"'eroe islewds the metho<I of bird catching is 
more extraordinary and hazardous than any whicb has al
ready been recited. 'rhe cliffs to which the fowlers recur, 
are in many cases 200 falhoms high; and !Ley are travers
ed both fromabo,·eancl below. la the first case, tbefoM"l
ers provide I hemse),'es wi1 ha rope 80 or I 00 fathoms long; 
and the adventurer fastens one end about his waist and be
tween hi~ legs, and ha,·ing recommended himself to lhe 
proteclion of lbe Almighty, he is lowerecl dowu 1.Jy six as .. 
Mciales, who place a piece of wood in the margin of fhe 
rock, that the rope may be presel·ved from being fretted 
am.l broken by ils sharp edge. 'fo his body is faslened a 
small line, which senei; for enabling him to give the nec
essary signals, when be wisLes to be raised or lowered, or 
shifled from one place to another. In changing his silua
tion he is exposed lo !he hazard of injury from loosened 
and falling slones; which falling on the head, must inni
tably deslroy him, if he was not in some degree protecled 
by a strong thick cap~ The fowlers, by their astonh1hing 
dexterity, contrive to place their feel against the fronl uf 
the precipice, and to dart themsehres some fathoms from 
it, for lhe purpose of surveying !Le roo~ling places of lhe 
bi1·ds, and projectin~ themselves into lhe deep recei:ises 
where I hey lodge. 'J'here the fowler alighls: and disen
gagi11e; himself from the rope, which he fixes to a stone, 
collecls the booty at his lebrnre, attaches it to his girdle, 
an<l M•hen this is done, resumes his suspended posture. 
He will also, wbe11 occasions l'equire it, spring from lhe 
rock; and in this allilurie, by means of a fowling net fixed 
10 lhe end of a slaff, catch lhe old birds which are flying: 
to and from their retreats. "\.Vhen this hazardous opera
tion is finished, he gives a signal to his companions above; 
l\'ho pull hiru up, and divi1le the booty. rrhe feathers are 
presen:ed for exporlalion; the flesh is partly eaten fresh, 
and lhe greater part is dried for wiuler's provision. In 
fowling from below, ILe party have recourse to a boat; 
and when they have arrived at the base of lhe precipice, 
one of the most intrepid oflhem faslens a rope about his 
wai~I, a11d heiug furnished wilh a long pole, with an iron 
hook at one end, f'ifher climbc;i, or ia thrust up by his com
p:rnions, who place a pole under him, to the next footing 
spot niilbin his reach. By means of the rope bP. hoisls 
up one of the boat's crew; :incl the rest are drawn up 
in the same manner, each of lhern being furnished with his 
rope and fowling st::df. They thf'n pursue 1heir journey 
upward, till they ilrrh'e at lhe region of the birds; and 
they 1\&11der <:1bo1Jt the cliff in search of them. Tbey next 
act in pairs; one faqlens himself lo 1 he end of his associ~ 
ale's rope, and, in plares where birds ba\'e nestled be
neath his fooling, he suffers liimself lo be lowered down, 
depending for safety on !he slrenglh of bis companion, by 
whom he is again hauled up; but it sometimes happens 
thRt the pe1·son abo,•e is overpowered by the weight, and 
in this ca!'le both inedlahly perish. The fowl is flung into 
1hc boat, which allends 1hefr operation!i for the pul'poseof 
reccidng the hooly. The fowlers often pass se,•en or 
eight days iu lliis perilous ocnrpation, aml lodge in !he cran
ni1'.S nhkh tliey find in various parts of the precipice. 
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Brnnr~ rn r.:, a ' · iscid substance, prepared in different 
ways. 'rhe most common birdlime among us is made from 
holly bark, boiled ten or twelve hours; when the green 
coal being separated from tlie other, it is coHred up a 
fortnight in a moist place, then pounded into a tough paste 
so that no fibres of !he wood are discernible, and washed 
in a running stream till no motes appear; put up lo ferment 
four or fh·e days, skimmed as oflen as aoy thing ari~e6, 
and laid up for use. To use if, a 1hird part of nul oil, or 
thin grease, must be incorporated with it o\'er the fire. It 
is also ma<le from the glulen of wheat. 

The llalians make birdlime of the berries of the mis leto 
tree. Tbat which comes from Damascus is e;upposed to 
be made of sebastens: and it is said that the bark of any 
of our wayfaring shl'llbs will make very good birfllime. 

BIRR US, in Rowan antiquity, a cloak made of woollett 
cloth, worn by the soldiers: also a robe worn by the 
priests or bishops. 

BIRTH. See MIDWIFERY. 
BtRTH, or B1RTBING, in the sea language, a conl"enient 

place to moor a ship in; also a due rlislance obserHd by 
ships lying at anchor, or under sail; and a proper place 
aboard for a mess lo put their cbesls, &c. is called the 
birth of that mess. 

BIRTHWOR'r. See AR1STOLocH1A. 
BISA, or B1zA, a coin of Pegu, which is current there• 

for half a ducat. It is also a weight used in tbal kin~dom. 
BISCUTELLA, BUCKLER >!DOTARD, or bastard lllith

ridate muslard; a genus of lhe telradynamia siliculosa 
class and orcler of plants; and in l he naturaJ method rank
ing under the 391h order, siliquosre. The silicula is flat 
compressed, rounded above, and below two lobed, and lhe 
leaves of lhe calyx are gibbous al the base. There are 
six species, all natives of France, llaly, Spain, anc1 Ger
many; of which the most remarkable are: 

1. Biscutella apula, with flowe1·s growing in spikes, and 
a shorter style. 

2. Biscutella auriculata, with small pods joined to the 
style. 

3. Biscutella didyma, with a double orbicular pod di
l'erging from the style. 

BISECT, to divide into two parts. The rational hori
zon bisects the globe info two equal pal'ts. 

BISELI.JIARI, or B1 s ELLIAR1t, in antiquity, those 
who enjoyell the honour orpri\·ilege of the bisellium. 

BISELLIUM, in antiquity, a kind of seat or chair, 
larger and richer llrnn ordinary, big enough to bold two 1 

persons, wberein to sit in courts, theatres, and olher pub
lic assemblies. 

Bl SERR ULA, a genus of the decandria order, and dia
delphia class of planls; and in the natural met bod ranking 
under the 32d Ol'der, papilion:icere: the Jegnmen is biloc
ular and flat; and the parliliou contrary. Of this genus 
tLere is only one species known, vis. 

Biserrula pelecina, aa annual plant, with purple flo"'ers; 
a native of the eouth of Europe. 

nrsHOP, signifies an O\erseer or superintendant. An 
archbishop, is the chief of 1he clerey in liis own prol ince, 
who nexl and immediately un<ler !be king has supreme 
power, &c. in all causes and things ecclesiaslical; and has 
the inspection of all the biehop• of that province. He bas 
also his own diocese, wheri" he exercises episcopal juris
di c lion, as in his proYince he exercises archiepiscopal. 
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A• archbi,hop, upon recei~I of th.e king's writ,. he calls 
the bishops and clergy or hls pi;ovmce ttt. me~t 1~ c?m:o· 
4;alion: 10 him all appeals f).re O)ade from 1~er1or JUl'lSlhC• 
tions within bis prQ\lince~ During th~ vacancy of any see 
in his province, be is g1,1ardiC\n. of the spiritualities thereof. 
If the archiepiscopal see is vacant, the dean and chapter 
are the spiritual guardians. 'l'he arch,biahop is entitled 
to present l;>.y Iavse, to all lhe ecclesiasfo;:3.;I livings tn !he 
disposal of the diocesan bishops, if not filled within six 
months. A1;1d be has a custo.muy pi;erogative, when 3-; 
bishop is consecrat~d b,y hiru, to have the next preseata· 
lion to s11ch dignity or benefice in th.e bisbop's disposal, 
a.s the archbia,hop shall choo~~; wl;iich, is th,erefote callee\ 
hi~ optioo, I ~lac~s. 380. 'rbe arch,bis!iops may retai11o 
and qual.ify eight cha.plains, 'fhereas a. bjsbop ca.n only 
qualify six. 

~tshops are elected by the dea.n and c\laeteH in order 
whereuato, when a bishop dies or is tran~lated, the deai:i. 
and chapter certify the king there0f ii;l chanceliy; upon 
which. the king issues a license \<> tlnui t<> 11roceed to an 
election, ca.lied a conge·d'elire: a;nd 'l\itij it sen\ls o, lette• 
lllissi•·e, containing tbe name o{ the person whom they shall 
-:Jee!; which if they sJiaJI refuse to dp, the)( incuc the pen· 
~lty of a prremnnire. 

A bishop mvst be full thirty years of age 'l'Jie!j conse
'Cra.ted .. 

A bishop has his consistwy. cou~t, to, hear ecclesias(foa,l 
causes; and is to visit th~ clergy, &c. J;(e co1,1sec;rajes 
~burches; oul.ai.os, a.4PJHs, a..ndiin,st,itutes pdests; confi.rm~,. 
susp~l'Jd:S, exco111mul',ic~t~s;, graqls licenses for marriagt;i:> 
uiakes proliates of wills, ~c. Co. J;,it, 9l). ~ol. Abo. 23/l,. 

In Eoglond there are twenly·fo,uc liishiipricks, aP<1 
two archbhshopl'icks; in Scotland, none; ip 1J·ela.nd, eigh,,. 
h:en bishppricks, and .four archbishppricll•; and ip the 
popish countries abroad tJ1ey are still morQ QIJmerous,. 

Al) bishops of England are lords of parliament, except 
the bishop of Man, and as such sit and vote in the house 
of lords; they are barons.in a threefold manner, viz;. feu
dal, in regard to the temporalittes annexed to their bish
opricks; by wriJ, as being summoned by w,rit to pal'liament ; 
and laslly, by patent and creation: accordingly, they 
have the precedence of aJI other baronS:t and ''ofe as bar
ons and bishops, and claim all lbe privileges enjoyed by 
the temporal lords, excepting that they cannot be tried hy 
their peers; becaus~ in Ca$es of blood, tJ1ey themselves 
cannot pass upon the trial, for Ibey are prohibited by tbe 

"'canons of the church, tq l;e judges of life and death. 
lliSKET. See lh.K.'(,R, 
BJSMJLLAH, a solemn form used by the Mahometans, 

ot the beginning <>f 11.U their book.s and1otber w.l'itinga, sig· 
nifying "in the name of 4he most merc.if1d1 G-0d." 

It "is aJso used among Ure Arabs as a wqrd of in\'Hation 
lo eat, An Arab prince fr"'lueutly sits dqwn to eal in the 
street before bis own door, or upder the shade of a wide 
~preading tree, and calls all that .pass, e>·en beggars, hy 
this word, who come and sH down tQ eat wHh him; "for," 
li3YS Pooocke, "the Arabs are great l~nllers., and set~\'-. 
<;.ry body on a footing with the;msekes." 

BIBMU'!'R, in natural history, a genus ·of the •emi
metaJs, the most usual appearance~of which is in form of an 
n:e., intimately mixed with !!il~er, a large quantity of arse-
JUC, and an earthy matter which yjelds cobalt. 

111 s 
The and~nts ~ere atqu~inted w!H~ bismull~, but the1 

co11foumled 11 with tin. It i• rne~llc>necl occas1onally b1 
'he alchymists ancl eadier mi1wralogisf$; a1\d feferrt.d 
sometimes lo tin, sornetif\1e~ to lead, ;:iud someliU\ts lo an. 
timony. The German miners gaye it Hie 11auie oI leclu11 
argent~; and a,ppear to bave considered it as silver begin
ni1;1g to fon\1, and QOI yet completell. 

Bismuth is of a re<ldish white colour, a~d almost deati. 
lute of 111.ste aod smell. lt is composed of bro.1d hrilli•lll 
plates a~bering f() e~~b other, The figure of its parliclea 
~ccordiug to Hauy, is an Qcla.bedroo, or two fou( liideJ 
pyraini<ls applied base lo base. 

]ts hardness is 7. Its spcci(ic gravity is g.8~21. 
When hammered cautiously, its density, as l\los<l10D· 

broel$:. it,SCertained, is COI)sjderably increased, ll ~I OOt 
(here(Qre very b~i(lle; it bveaks, howe'°r, when s(tuck 
smartly by a bamlll~'' and coosequently is Mt mall#ahlt. 
Neither can it be drawn out into wire. Its teuaeily baaool 
Deen asce.rlafoed. 

When hea.ted to th.e t~mpe~ature oC 460-0, it malt1; Nld 
(I; the heat is much incieased, ii evaporates, au.d •Y be 
distilled over in clo$e ~essel•. When allowed lo coohl••• 
ly, ijnd '~hen the liquid 111elaJ is wlthdrawn, .. SQOll at tho 
surface congeals i~ crystaJizes in paraJlelqpip<<lti, w~iob 
~i:o.ss ea~h other at: JTight angles. 

When exposed, to the air, it soou loses its lustre, ti.II 
~~arcely undergoes any othev cbang.e- lt is uqt allered 
when kept umler "later. 

Onl)! two oxides of bi!ruuJb llJ'e at present koown. Bui 
tlie 001nbina(ion of Ibis meta.I w.ith oxygen bas beenmort 
Qeglected by chymi.sts ~ban almpst any other. 

When kept melted in an opoo vessel, its surfa<:e its11<111 
co•ered with a d~rk blue pellicle; wl1en tbjs. i3 remc»od1 

<1nofher succeeds,. tilJ lbe whole metal1 iiS ox.idi?ied. \Vhel\ 
these peHicles are kepb ho! and agital.ed in an open vetBe~ 
tJ1ey a1:e soon con,\'erted into a brownjsb pow;der, knou 
by the name qf brown oxide. 'l'his is the prol~xidtol 
bismuth, Accqrding to Fourcroy, ii is composed ofW... 
ty parts o( bismul~, and !en qf qxygen. 

1-Vben bismulli i• raised lo a, strong red heal, it tab& 
lire, and burns witJ1 a foint bJue flQme, and emits ayellol'I 
smoke. 'Vb~n. this. is collected, it is a yellow powdtt, 
not volatile, which. has been called yellow oxide of biio 
mnth. 

"When bismuth is. dis~oh·ed in nilric acid, if water ia 
poured intq the solutfon, a while powder precipilates, 
which was formitrly called magislery of bismnlh, aud at 
present. while'()xidio of bismuth. According to theelljl•"' 
iine11ls of, KJaprolh, it is composed of 81.3 parts bi;mutb 
and 11.7 of ox.ygen. Thisioxid<i is used u a paint uudor 
the name of pearl while. 

The oxjcies -of bismuth are· v.ery easily converled int01 
glas8-; for 1hat reMon bismuth is sometimes used in t~e 
process of cupdlalion instead of lead. )! was first pro· 
posed for that purpose I1y Dufoy. in J 727, and his experi
ments were afterward con.firmed by .Pott. 

TheFe oxides are easily reduced when heated wit!> 
<:harcoal or othe~<:<>mbus .lible bodies; for th& atlinily b .. 
tween bismuth and o".11'.ygen is but \teak. 

.Bismuth hai not been combined will1 carbon or hydro· 
-gen, neilher does ii seem capable. ef combi41ing ln any JX)t

{.;riJJe prnporti<>n with phosphorus. 
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Sulphur combine• readily wilh bismulb by fusio11. 
The eulphuret of bismulh is of a bluish gray colour, and 
cry1talitre1 into beautiful telrabedral needles. It is com
poeed of 85 parls ofbi•muth and 15 of sulphur. 

Biemutb combine• with almost all lhe nielals, but few of 
ita 1lloy1 are much used. t. Equal parls ofbismulbandgold 
fCH'm a brittle alloy,nearly of lhe same colour with bismuth; 
the specific gradty of which is greater than the mean. 2. 
The alloy of bisrnulh and platioum is also very brillle. 
1Vhen e1po1ied to the air, it assumes a purple, violel, or 
blue colour. The bismulh can ocarcely be separated by 
heat. 3. Bismulb cotnbines readily with sill·er by fusion. 
'rhe alloy iB britlle, JamelJar, and nearly of f]le colour of 
bismulh. Thi!! alloy is somelimes formed, in order lo pu
rify •ilYer by the process of cupellation. 4. Mercury 
combines readily wilh bismuth, eilher by frituraling the 
metal1 together, or by pouring two parts of hot mercury 
into one part of melled bisrnul b. This amalgam is al first 
ooft, but it becomes gradually hard. When melted and 
cooled slowly, it crystalizes. When the quantity of 
mercury exceeds the bismuth considerably, the amalgam 
remains fluid, and has the property of dis~olving lead and 
rendering it also fluid. Tbis triple compound may be fil~ 
tered through shamoy leather without decomposition. 
Mercury is sometimes adulterated with these metal~; but 
the imposilion may be easily detected, not only by the 
11pecific gravity of the mercury, which is too small, but 
because it drags a tail, as the workmen say; that i!I, when 
a drop of it is agilated on a plane surface, the drop does not 
remain 1!1pherical.1 but part of it adheres to the surface, a!i 
if it was not completely fluid, or as if it was eoclosed in a 
thin pellicle. 5. Copper forms with bismuth a brill!e al
loy of a pale red colour, and the specific gra\'ity exaclly 
the mean of that of me two metals alloyed. 6. Bis
muth combine!t but imperfectly with iroll. Tbe alloy 
is bl'itl1e, and attracted by the magnet even when the 
bismulh amounts to three foudhs of the whole. 'l'he spe
cific gra»ity of this olloy is less than the mean. 7. Bis
muth <Ind tin unite readily. A small pdrtion of bismuth 
increoses the brigl1tr1e3s, hardness, and sonorousness oft in: 
It oflerf enters into the composition of pewter. Equal 
parts of tin and bismuth form an alloy that melts at 280 
degree3; eight parts of tin and one of bismuth mell at 390 
degfees; two parts of lin and one of bismuth at 330 de
grees. 8. 'l'he alloy of lea<l and bismuth is of a dark gray 
colour, and close grain. It ie duclile, unless the bismuth 
exceeds the lead considerably. Bismu1h increases the 
fl"nncifJ of lead prodigfo1js)y. l\Iuacbenbroekfound, that 
the tenacity of an alloy composed of thl'Ce parts of lead and 
hro of bismuth was len limes greater than that of pure lead1 
The specific gravity of this alloy is greater I ban the mean. 
9. When eight ports of bismuth, five of lead. and three of 
tin, are melted together, a white coloured alloy is obtain .. 
r<l, which melts at tl1e temperature of 212 degrees, and 
fherefo!'e remain! fusible under boiling water. to.1.1he aJ .. 
loy of biornuth is britlle, and forme<l of lhin plates. JI. 
Bi 11rnrnlh dou nol combine with zi11c. 

RISON. Sec Bos. 
B!8SECTION, in geometry, the division of a line, an

gle, ~c. inlo I wo t•qual parts. 
Bt:-;:-,!IJ:XTILJ.:, in chrorro!o~y. a year consisting of 

three hundred and sis.lJ .six Jays, being lhe same wilh our 
le•p year. 

BIT 

Th~ lrue solar year, or that space of lime which flows 
~bile the sun is moving from any one point of lhe ecliptic 
fill he rel urns to the same point again, consist!S of 36.5 days, 
5 hours, 48 minutes, 57 seconds. The year made use of 
by the ancient Egyplians consisted of ~65 d•ys; \fbich 
being less than the true solar year by 11early six hour~, 
they lost a day every four yea.1·s. Julius Cresar being high 
priest among the Romans, and considering the inconve· 
uiencies arising from this melhod of compulalion, ordered 
that every fourth year Should have an inlercalary day, 
and that Ibis additional clay should be added to the mo111h 
of February; wherefore this melbod of computation is 
called the Julian account, or old style. 

Yet, as the I rue length of the year con~ish of 365 days, 
5 boons, 49 minutes neadyt it follows that, according to 
this way of teckdnlng, at the end of every four years the 
civil year will begin 44 minutes sooner than it did before, 
consequently in 331 years it will anticipale by one whole 
day: for this reason pope Gregory XIII. set himself upon 
teforming the calendar; and finding, in the year 1582, 
that lhe equinox bad anticipated ten whole days, he order
ed that lhese ten days sho1ild be taken out of the calen
darthatyear, and the 11th of March should be reckoned !Le 
21st; audordered that every hundredth year, which,"Rccord· 
ing lo lhe Julian form, was to be bissexlile1 should be a 
common year, and consist of 365 tlays: but because that 
was too much, every four hnndredlh Y..eJll' was fo Mniain bis~ 
sextile. This method of co11'p11latioo i• called the Gre· 
gorian, or new style; it was received in most fbreigu 
counlries en~r since the reforming of the calendar; and 
hy acl of parliament passed in lbe twenty-fifth year of hi• 
Jate majesly's reign, 11is. 1751, it conimE!nced id all !he 
dominions under the crown of Grettt Britain, in the year 
following; ordering lhat the natural day following the •ec
ond of Septe0tber, should be accounted the fourteenth, 
omitting the intermediate eleven days of the corutnon cal .. 
endar. 

BlSTJ, in comtnerce, a small coin of Persia: some say 
that it is among the current silver coins of Persia, and worlh 
only a liUle above three farthings of our mouey ; othen 
speak of it again as a money of account. 

BISTORT. Se& PoLYOANUM. 
BISTOURY, in surgery, an instrument for making in· 

cisions, of which there are different kinda; some being of 
the form of a lancet, others straight and fixed in t be hsndle 
rn,e a knife, and others crooked with the sharp edge on 
the io!;ide. 

IllSTRE, or B1sTER, among painters, denotes a glossy 
soot pulverized and made into a killd of cakes, with gum 
waler. H is m:ied to wash their desie:ns. 

Bislre is made by pulling soot of dry wood, as beech, 
into water, in the proportion of two pounds to a gallon, 
and boiling them half an hour. After the tluid bas set
tled, pour off the clearer part while it remains hot. 
Ernporale the fluid to dryness, and \That remains is good 
bistre. 

BIT, or B1TT, an essenlial part of a bridle. There are 
many kinds of bils; the most simple is a sbo·rt rod of iron, 
made rather wider thau the mouth of tlie horse, and pro
vided with a hook or ring at each eud for fastening lhe 
reins to. The next is a rod similar to the former, broken 
in two ~ie~es, and connected by a joinl in the middle; the 
former,. 111t011<le<l for hea»y drafl horses, lbe !alter for 
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those of light draft. The. next i• the •nallle, which is that of naphtha, but less pleasant. Specific gra1 ity .8T83. 
pro\•ide<l wilh (wo cross pieces that rest agarnst the ltps l\7hen burnl i1. yields a ~oof, and lcues a small qua111i17 
or sides of the moulh; for as the snaffle is intended for of coaly residuum. By exposure to the ai1· it become1 
the saJdle hol'se, and the reias go to the bane.ls, so like tar, and is then calletl mine1al tar. 
the cross pieces are useful in p1·t; \entiug the bit fro111 Sp. 3. Mineral tar. TLis snhsfance is found in many 
being drawn through the moulh. T he number of parts of parts of Asia, Amerka, and Eurow·· ll is' iftciJ, and Or 
which the mouthpiece of lhe snatllle is composed, may a black, brow11isb black, or reddish colour. S111ell some. 
be increased to any extenf, as it may be made wilh 1, 2, times strong, bul often faint. Specific gra\ ity I.I. When 
or se\ieral joints ; and hence il acquires new properties burne<l, emits a disagreeable bituu1ino115 srnell. By eipu. 
an<l effects which requil'e attention; ils gentleness or rig- sure to the air it passes inlo mineral pitch and maltha. 
our will <lepen<l almost wholly on these conditions. Ano th- Sp. 4. Mineral pilch and mall ha. This 1H1b&tance has 
er is the curb bit, the mouthpiece of which is usually prn- a slrong resemblam:e to common pitch. )rhcn lhe "'ea1b
, · i<led with an upset or arch in lbe middle, as, if perfectly er is warm it is soft, and has some lenacily; it is lhenl"all. 
straight, it would rest upon lhe tongue, and or.casion an e<l adhesi\e mineral pitch: when the weal her is cold it ii 
unpleasant reslraint. It has been sowetirnes called the lib- bril ! le: its hardness is 5; and its fracture has a glassy 
erty bit, on account of the freedom which it allows to the lustre. Jn this state it is called mc.1l1ha. Colour black 
tongue; by others it has been called the porfe mouth bit, dark brown, 01· reddish. Opaque. Spet·ific gra\·ity fro~ 
'Vulgarly the Portsmoull1 bit; and by a supposed opposite 1.45 lo 2.07. Does nut stain the fing;er::i. On a wh11e 
expression we get the Weymoulh bit. hot iron ii flames wilh a strong smell, anJ leans a quanri11 

B1T also denotes the iron part of a piercer, auger, and of gray ashes. It is to the pl'esence of !he earlhs which 
the like instruments. compose these ashes I hat the great specific gravity of Ibis 

BIT of a key, the part which contains lhe wards. bitumen is lo be ascribed. Ry further in<luration it paa1e1 
B1Ts, or B1TTS, in ship building, the name oflwo great inlo asphitlt. 

timbers usually placed abaft lhe manger, in the ship's louf, Sp. 5. Asphalt. This suhslance is foun<l abund•ntly 
through which the cross piece goes; lhe use of it is to be· in many parls of Europe, Asia, aud America, espedally in 
lay the cable thereto, while the ship is al anchor. the island of Trinidad. 

BITTACLE, on ship board, a square box slandingbe- ColoUJ' black, or brownish black. Lnslre greasy, 2. 
fore him that steers the sffip, with the compass placed in · Opaque. Fracture conchoidal, ofa gla,;;sy luslre. Hard. 
it, to keep aod direct the ship in her course. ness from 7 lo 8. Very britlle. Specific 1?Ta\·ity 1.01to 

BITTER, a sea term, signifying any turn of the cable 1.165. Feels smooth, but nol greasy. Does notstainrbe 
aboul tl1e bits, so as that 1he cable may be let out by li11le fingers. Has liltle or 110 smell unless wJ1en rul.tbed or 
and lit11e; and when a ship is slopperl by a cable, she is heated. When healed, mells, swells, and inflames; and 
said to be brought up by a bilfer. Also lhal end of lhe when pure burns without lea\ing any aPhes. 
cal> le which is wound about the bits is called the bitter end Sp. 6. Mineral caoufchouc. This snhstance wa'I found 
of the cable. about the year 1786 in tbe lead mine of Odin, near Ca"lle· 

BITTERN, in the sa!t w01·ks, lbe brine remaining town, De rbyshire. It was first rnenlioned by Mr. De Born. 
after the salt is concr..etetl: this lhey ladle off, that lhe Colour y e llowish or t•edclish brow11, sometimes blackish 
~all may be taken out of 1he pan, and afterward put in brown. In ils appearaace ii has a strong resemblance to 
3.gain; when, being furlher boiled, it yields more salt. caoutchonc or Jndian rubber; Lenee its name. Consis
See SAL'r. tency various: sometimes so soft as to adhere to the fin. 

BITUMEN, in natural history, is understood by min- gers; some limes nearly as hard as a<01phalt. When sofl it 
cralogists in general, lo be an oil which is found in differ. is elasfic; when hard, brittle. Specifk gradty 0.90.1310 
enl part~ of the earth, in various stales of consisler.ce. 1.0233. 
'rbese different states form distinct 8pecies; in the ar· ln~olu?le in ~lcobol, ether, and oil of turpentine, but sol· 
rangement of which we shall be guided liy the observa- uble rn 011 of olnes. Not affecled by nilric acid. Wbea 
tions which l\lr. Hatchet has made in his valuable paper distilled it yields a bituminous oil insoluble in alcohol; the 
on bituminous substances. residuum is carbonaceous. 

Sp. ]. Naphtha. This snbsfance is found somelimes There is a variely of this subslance found in a rivulet 
on the surface of the water of springs, and some limes is1rn- near the mine of Odin, which, when fresh cul, exactly. re· 
ing from certain strata. It is found in greal abundance in aembles fine cork in colour and texture; bul in a few day• 
Pel'sia. after bein~ exposed to !he air, becomes of a pale reddish 

lt is as fluid and transparent as wafer. Colour white, brown. This substance contaillB wi1J1in it a uucleusof 
or yellowish white. Smell strong, but not disag1eeable. elastic bitumen. It seems to be the elastic bitumen alter~ 
Specific gravity when white .708 or .729; when yellow. ed in ils texture by the waler. 
ish .8475. Feels greasy. Cate he• fire on the approach BIVALVES, one of lhe three general classes of shell 
of Bame, burns wilh a while Bame, and lea HS sca1cely fi~h, comprehending all those, the she!!~ of which are com· 
any r~sid1111m. posed of two pier.es, joined together by a hinge. The 

Sp. 2. Petroleum. This substance is also found in Linnrean genera of bivalve shells are rnya solen, tellina, 
~ersia, and likewise in many countries in Europe, par- cardium, mactra, donax, venns, spondylus, cbama, arc1, 

~~tg'\:~~' lal:~ts~:I~~~~: s;~i.l,.z,ernloaln<lso' Gflue1~dmoarny1r'a1S1swpead1· ee1n11' astr f' ::t, anomia, mylillns, and pinna. 
BIVENT'ER, in analom_Y, a muscle of the lower jaw, 

~!dw:;e~;ee~~l;:~ls~l~;~w~,'haei~l:~~:i~h'\~;~c~.sha;~e~f ~~:~ hSe~g;~~.in ia the incisure under the mastoid proc· 



BIXA, the roucou or anollo free, a genus of the mono
gy111a order, bod polyandria class of plants; aud in the 
natural mclbod ra11kir1g under the 37th order, columnife
rre. Ti.Jc corolla is ten petalled; the calyx quinquedent
ed; the capsule hispid and binlved. Of this genus tbere 
is b11t one species k11own, viz. 

Bixa orellana, a native of the warm parts of America. 
11 ri8es with an upright stem to the height of eight or len 
feet, BenJing out many branches at the top foro1ing a reg
ular UeJ, with heart shaped leaves ending in a poinl, anti 
La.,.iug Jong footslalks. The flowers are produced in 
loose paniclee at the end of the branches; these are of a 
pale peach colour, having large petals, and a great num
ber of bristly slamiua of lhe same colour in the centre. 
After the flower is past, the germen becomes a heart shap
ed, or rather a mitre shaped vessel, covered on lhe out
eide wilh bristles opening with two vah·es, and fillt:d wi!h 
ang1Jlar seeds. 'rh~se seed11 are covered wilh a red wax
en pulp or pellicle, from which the colour caJled anotta is 
prepared. 1'hese plant~, in the counlries where they 
grow, thrive best in a cool rich soil, and shoot most lu"t
uriaally near springs amJ rinilels. 1Vith us, they may be 
propagated Uy seeds procured from ..A.•nerica. 'l'hese are 
to be sown in pots in the spring, and plunged in a bed of 
1anners' bark: the planls must aflerward be removed into 
separate pots, and ahvays kept in the ilto\·e. 

BLACK, something opaque, and occdsioned by the 
porosity of boJies, that imbibing lhe greater part of lhe 
light 1hat falls on I hem, anJ reflecting little or noue, ex
hibil no colour. Black bodies are more inffamrnable lhan 
others, because the rays of lighl falling on !hem are not 
reflected outward, but enter the bodies, and are lord in 
them. Being more porous, they are found creleris pari
bus to be specifically lighter than any olher coloured 
bodies. 

The disposition of black bodies to acquire heat beyond 
tho3e of other colours, has long been known. If a 
black and a while glove are worn by the same person in 
the sun, it wilt be found that the hanJ with ll1e black 
glo\·e will acquire lbe greatest degree of heat. Dr. \Vat
son, the present bishop of Landaff, covered the bulb of a 
thermometel' with a black coaling of Indian ink, and the 
mercury preiienlly rose ten degrees. Black clolhes heat 
more, and dry sooner in the sun, than while clothes: black 
is rherefol'e a bad col\)ur for clolhes in hot climates. Count 
Rumford has attempted to controvert this position, but 
his expel'iments do not appear decisi\·e. See Philosophic
al Transactions for the year 1804. 

BLACK, among dyers, one of the five simple and moth. 
er colours used in dying. See Dv1No. 

BLA 1.at, German, called by some Frankfort blnck, is 
made with the lees of wine, burnt, washed aflerward in 
water, then ground in mills made for that purpose, wilh 
hory, boueo, or peach stones, also burnt. II comes from 
Frankfort, 1\1enlz, anrl Slrasbonrg,either in lumps or pow
der; and musf Ue chosen moist, without having beea wet· 
led, ofa fine black, sofl, friable, light, and with as few 
shining; ~rain'i a~ possible. This black is the principal in
gredient u•ed by copperplate printers for working their 
en~ra,·ine;~. 

BLACK, il·ory, olherwise called velvet black, is hnrnt 
ivory or ~ones, which, becoming quile black, and being 
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reduced lo lhin plates, are ground in waler, and made into 
troches, to be used by painlers, and by jewelleri;, who 
set precious slones, to blac~en lhe ground of the collets, 
and give lhe diamonds a leint or foil. In order lo be 
good, it ought to be lender, friable, and tborougbly ground. 

BLACK, hart's, that which remain3 in the relort after 
the spirits, \'Olatile sail, and oil, have beeu extracted from 
hart shorn. I l answers the purpo:ses of painters almost 
as well as ivory black. 

BLACK, Spanish, is nothing but burnt cork: it i3 used 
in several works. It should be light, and have as few 
grains of sand mixed with it as possible. 

BLACK, lamp, originally, perhaps, the. soot collec.led 
from lamps, is generally prepared by melt.mg ~nd p~n1fy
ing retsin or pitch in iron vessel..s; then selfing fire lo 1! un
der a chimney, or other place made for lhe purpose, hued 
with sheepskins, &c. to receive the "'~apour or smoke; in 
this way \'ast quan:ities of it are prepared at Paris. In 
Englaud it is prepared at the turpenline houses, from the 
dregs of lhe resinous malte1·s which are manufactured 
there; but the greater p:trt of lampblack is brought from 
Germany, Sweden, and Norway; where fhe process, in the 
preparation, is dependent on the manufacture of common 
resin. 

Tue goodness of lampblack depends much on its ligbt
ness, a11d on the fulness of ils colour. 11 is used on \'ari
ous occasions, particularly in printers' ink, for which it is 
mixed with oils of turpentine and linseed. A patent was 
taken out some years ago by l\1r. Ro\V 1 of Newcaslle, for 
manufacturing lampblack from pit t;Oal, or any kind of 
mineral and fossil coal, which we concei,·e must answer 
pe1feclly well. 

BLACK, currier's. See CURRIER. 

BLACKBIRD. See 'l'uRous. 
BLACKCAP. See MoTACILLA. 
BLACKAMOOR'S head, in chymistry, consists ofa 

conical vessel, surrounded wilh another of a cylindrkal 
form, filled with cold water, with a cock lo draw it off" 
when it becomes loo warm. 

BLACK ACT, is so called, having heen occasioned 
by some devastalions committed near '\-Vatharn in Hants, 
by persons in disguise, or wirh their faces blacked; to pre
Hnl which it is enacled by 31 Geo. II. c. 42. that persons 
bunting armed and disguised, and killing or stealing deer, or 
robbing warrens, or stealing 6sh out of any river, &c. or 
any person unlawfully hunling in his majesty's forests, or 
breaking down the head of any fish pond, or killinr., &c. 
of cal Ile, or cutting down trees, or selfing fire to house, 
barn, or wood, or shoaling at any peri;on, or sending anony
mous letters, or signed with a fictitious name, dem;tnding 
money, &c. or rescuing such offenders; are guilty of felo .. 
ny wilhoul benefi1 of clergy. 

BLACK LEAD. Every person who shall unlawfully 
break inlo any wad hole of wad, or black cawke, commonly 
called black lead, or shall unlawfully take and carry away 
from thence any wad, black cawke, or black lead, or shall 
aid or employ olliers so to do, shall be guilly of felony. 
25 Geo. 11 c. 10. 

BLACK MAIL, si~nifies, in lhe counties of Cumber
land, Norlhumberland, 'Veo;ilmorelaod, and the bishoprick 
of Durham, a ccr!ain rate of money, corn, call le, or oth
er cousidel'ation, pa.id to some inhabitants near the bor-
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der>, to be protected from a band of robbers called moss 
troopers. 

BL ,\CK MAIL, also signifies the rents formerly paid in 
prO\•isions of corn and flesh. 

BLACKBURNIA, a genus oft he telrandria monogyaia 
class and order. The essential character is, calyx four 
toothed; pet. 4; anther heart shaped; germ. coaic; stig· 
ma simple ; berry one seeded. There is one species, a 
natil'e of Norfolk island. 

BLADDER, a thin membranous substance, found in 
seYeral parts of ari animal, serving as a receptacle of some 
juice, or of some liquid excrement, a~ the urinary blad· 
der, gall bladder, &c. See ANATOMY. 

BLADHIA, a genus of the class and order pentanclria 
monogynia. The essential character is, corolla wheel 
shaped, t.lecirluous, berry cor1taining one arilled seed. 
There are three species, natives of Japan. 

BLlERlA, in botany,a genus of lhe telrandriamonogy· 
nia class 3Dd order of plants. Its characters are; that the 
calyx is quadriparlite, the corolla quadrifid, the stamina 
inserted in the receptacle; and the fruit a Capsule, with 
four cells, containing many seeds. There are six: species. 

BJJAFART, in commerce, a small coin current at Co· 
logn, worth somethin~ more than a farlhing of our money. 

BLAIN, among farriers, a distemper incident to beasts; 
being a certain bladder growing on the root of the tongue, 
against the windpipe, which swells to such a degree as to 
stop the breath. It comes by great chafing and healing of 
the stomach; and is perceived by the beast's gaping and 
holding out his tongue, and foam in~ at the mouth: to cure 
it, cast the beast, take forth his tongue, and then slitting 
the bladder, wash it gently wilh vinegar and a little salt. 

BLAKEA, in botany, a genus of the class and order do· 
tlecandria monogynia: with a calyx composed of six leaves 
below, and entire aboYe; six petals, and a six celled poly· 
epermous capsule. There are two species, very beautiful 
ehrubs, native51 of America and the 'Vest Indies. 

BLANCHING of copper is done in various ways, so as 
fo make il resemble sil\rer. If it is done for sale, it is fel
ony by 8 and 9 William Ill. ch. 1u,·i. 

BLANCBING, in coinage, the operation performed on the 
p1ancbets or pieces of silver, lo give them lhe requisite lus
tre and brigh1ness. They also blanch pier es of plate, when 
they woulrl have them continue white, Ol' have OMly sGme 
parts of lhern burnished. 

Blanching, as it is now practised, is performed by heat
ing th.~ pieces on a kind of peel with a wood fife, in the man
ner of a reverberatory; so •hat the flame passes o\'er the 
peel. The pieces, being sufficiently healed and cooled 
::i~ain, are put successively lo boil in two pans, \vhich are 
of copper: in these they put water, common salt, and tar· 
tar of Montpelier. When they have been well drained of 
1his water in a copper sie\o·e, I hey throw sand and fres-h wa. 
fer oveL' them; and when dry, they aFe well rubbed with 
towels. 
Bt ,ur~H1~G ~lso denotes the operation of co-rnring iron 

plates with a Ihm coot or crust of tin. 
BLANKET, a coverlet for a bed: a stuff commonly 

m~de _of w1nte wool, and wrought in a loom like clolh; wilh 
this difference, that Ibey are crossed like serges. 1Vben 
they c.ome from the loom, H1ey are sent to the fuller; and 
after •. ey have been fulled and well cleaned, they are rnip
ped 1V1tb a fuller's teazle. 
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Blanket• made or sheep's wool, are divided into sne1a1 
sorls; of the head and bay wool the \fidest are made 1 llld 
narrow ones oft he middling and comrDou sort. 

There are also blankets made wilb lhe hair of aeveral 
animals; as lhat of goals, dogs, and others. 

BLANQUILLE, in commerce, a small silver coin cur. 
rent in the kingdom of Morocco, and all tbat part or the 
coast of Barbary: it is worth about three halfpence of our 
money. 

BLASI A, leather cup, a genus of the order of algie, ud 
cryptogamia class of plants; and in the natural melhod 
ranking under the 57th order, alg.,, The male c1l1x d 
cylinddc, replete "':ith grain•_; the female calyx ia naked; 
the frml roundish, immersed m the leavea, and many teed. 
ed. Of Ibis genus there is but one specie• known, ,,;1• 

Blasia pusilla, which grows naturally on the banks of 
ditches and rivulets, in a gru·elly or sandy soil, in En
gland. It grows flat upon the ground in a patch, compo,. 
ed of numerous thin, green, pellucid leaves, marked wicb 
a few whitish veins near the base, divided and subdivided 
into obtuse segmenls obscurely crenated on the edgn, 
The margins of the leave• are a little elevaled, but tha ilJ, 
terior parts adhere close to the ground by a fine dow1 
which answers the purpose of roots. The seeds are 18 

•mall as to be almost imperceptible. 
BLASPHEMY: all blasphemies again1t Ood; all

tumelious reproaches of Jesus Christ; all profane ocolag 
at lhe Holy Scriptures, or exposing any part of them to 
rit.licule; are punishable by fine, imprisonment, and 1ad 
corporal punishment as to the court shall seem meet, IC• 

cording to the heinousness or lhe crime. J Hew. G. 
BLAST, a disease ia grain, trees, &c. The sugarCIDI 

in the West Indies is subject to a disease of this kiad, 
which is llrnught lo be occasioned by lhe aphis ofLinn1101, 
which is distinguished into the black and yellow; oflh..., 
the latter is most destrucfh•e. It consists of myriad• of 
insects, invisible to the naked eye, whose proper food ii 
the juice of the cane, in search of which they wound the 
tender blades, and in the end destroy the ves .. Is. It ii 
said lhe blast never attacks those plantations where cofo. 
nies have been introduced of the carnivorous ant, or r ... 
mica omnivora. These minute and busy creature• IOOI 
clear a sugar plantation of rats; their natural food coasftff 
of all kinds of insects and animalcula. 

BtAST, a term used at iron fot1nderies to denote tbecoJ.. 
nmn of air introduced inlo the furnace for the purpoM al 
combustion. 

BLASTING, a term used by miner• for the teuingup 
rocks which lie in their way, by the force ofgnnrowder. 

In order to do tlris, a long bole is made in the rock, 
which being charged with gunpowder, they fill it 1p; leav· 
ing only a touch-hole, wilh a traill or match to fire !A 
charge. 

BLATTA, a genU! of the hymenapteTOns in1tcl1,eoff. 
ed in Eoe:,land cockroaches, or vulgarly and erroneomly, 
black beetles. The head is inflected; anlenn3' setaceo111; 
feelers unequal and filiform; wings and wing cases 1mootb; 
the latter :!-omewhat coriaceous ; thorax fialtish, orbicular, 
and margined; legs formed for running; abdomen termiaat
in~ in two arliculaled appendages abol'e lhe tail. In hottor 
elimates I he blatta are a very troublesome race: they enter 
hem~es and commit various depre<lalions on the furniture. 
demur pro,·isious of every kind, destroy clothes, and lof!' 
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iaenl the iohabitanta with their bite. The blalla most 
aboodant in Eng~and wa1 originally fro111 the east, or a!I 
sorne imagitte from America: it is now completely natural
ized to our climate; and tb.e best method of clearing houses 
of 1bem, i.i to employ the agency ofa tame hedgehog, who 
very soon du\·ours them all. 

All lb• known species of this insect, whether in the lar
va, pupa, or perfect winged atate, secrete themselves in 
the <lay time, and wander about in the night in search of 
food; hence they were called by the aucientis lucifug~, in
ae<:I• Iha! shun the light. The following specie• are enu
rnerated by Liiut.re-us and others, -iiz. gigantea, maderre, 
a~ypHt:a., oe.ctdenlalis, surina111eosi1, americana.; see Pl ale 
X. V. Nat. Hitit. fig. 46. auslralasite, erytbocephala, ca.pen
&is, indica, aivea, irrora.ta, viridis, brasitiensis, pelil'eriana, 
orierW.:ali!i, ciocta, picta, \,:Briegat..,, lapponKa, germanica.,. 
ro(icoUis, macu.lala, marginata, ob.tongata, nitiJula, fu sca1 

deusra, cblorotica, ~atissima, aterrima, perspe('illaris, a:iiat .. 
ica, Khreferi, sylvestri@, pennsyha.nica, livida, rufa, gri~a, 
miiMJli!t!Sirua, aplera, punt:tt1lata, ocellata. 

JlLAZONING, or BLAZON&Y, 1n heralrlry, th.e art of 
duyphering the arms of noble families. 'l'he word orfg .. 
inally signffieJ. l~e blowing Ol'" w:inding or a horn, and \lias 
fotroduceti into heraldry a1 a term denoting the descrip· 
tton of thjng:t borne in arrwe, with their proper significa· 
tiena and intendment5, from an ancient custom 1 he heralds, 
who were jtulges, had of winding a- horn al jusls and I oar· 
nameots, when they explained and recorded the a.chiev
mettts of knights. Jn btazooing a coait of arms, you must al· 
ways begiR with the field, and next proceed to the £harge ; 
and if thrt are many things borne in the- field, you must 
first name that which is i1nmediately lying upon the field. 
Yoer npreMiofl'9 must be ..-ery short and e!.llpres s-ire, witb· 
ottt any e:5pletives, needless repelition~~ or particles. Such 
1erms for the colours must be used, as are agreeable to the 
~talion and quality of the bearer, All persons beneath 
the degree of a noble, must have their colours blazoned 
by colours and metals; noblemen by precious &tones., and 
kings afld princes by pl•nets. 

BLEA, in the anatomy ofplants1 the inner rind or bark. 
.See .Puvs10Loov OP PLA«'Ps. 

BLEACUll-,G. The art of bleaching- is ef great an
tiquity. Tho ancients were acquainted w·ith the detersive 
quality of some l1inds of clay, and the effect produced by 
the action ef the atmosphere, moisture, and light, on lhe 
stuff& exposed to them. Health and cleanliness render
-edit necessary to devise quicker methods than 01ese; and 
the property of soaps and ly .. of ashes was therefore soon 
tliscovered. 

Jn the present age, the arts, following s'Cience wilb close 
1teps, b&Ye taken advantage of processes and detersive 
men9frua, the existence of which was before unknown; 
titese discoveries have succeeded each other with such 
rapidity, that the last <light or ten years ha•'e effected a 
complete re\'Olution in the art of bleaching. 

This art is uaturally divided it1fo two distinct braoches; 
the bl .. rhing of vegetable, and of animal substance"' 
'These being --0f very different natures, require different 
procuses fer wbilening them. VegetabJes consist of oxy .. 
.r;en, hydrogen, and carbon, of which the Jaller is io the 
greatest proportion; while anim<'ll sub11tan('es, besides lhese, 
'<'ontain al•o a large quaatily of azole, and also phospho
~.,. am! 1t1lpbur. 
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Blwc!ting of.flax mid lttmp. If ripe flax is e•amined, 
ii will be found lo be composed of fibres or filaPJenls unit· 
ed together by the sap, em•eloping a semiligneous sub· 
stance, and Co\·el'ed 1\'ith a thin bark. Jt is lhe fibrous 
parl only I hat is used for making clolh, and it musl there .. 
fore be pre\·iously separated from the other matters. 

'I1he sap or succulent part is composed of extractive 
principle and waler, and tbe first proces~ is to separate 
this substance, which holds the filaments together. As 
soon as lhe flax is pullet!, it i3 steeped in soft water until 
the putrefacli\.e fermentalion takes place. This degree 
of ferruen1ation begins wilh the succulent part, as being 
more susceplible of decomposition than the resl. )\las 
the Bax lo be continued long in this state, the wl101e sub· 
stance of it would be decomposed or destroyed, upon the 
same principle thal rnall ia inj11red by too long sleeping, or 
that Ytort loilesil s substance by loo long a ferment at ion. It 
must therefore be laken out of the waler while yet green, 
and before the whole efit,.ap is separated. )Yell .-ater and 
b1·ack-ish water must be carefully avoided, as well as that 
wJ1icls flows O\"Cl' gypseeus 90il. Su.ch water accelerates 
putrefaction, and hurls tbe q1>ality of the hemp and llall. 
This is perfectly agreeable to the principles of cbymistry; 
it ls thu s- that a little salt accelerates animal putrefaction, 
while a great quan1ily tends to prel·ent it. The portion 
of saline subslao.ces taken op by the water, hastens eor· 
ruplion, by extending the putrid f.ermentation e-ven to the 
filaments wbicb it bla<:kens and spoils, while it ought I• 
operate only on the juices. 

The flax, when taken from the water, is spread out upon 
the grass to dry. During the fermentation and decompo· 
sition which thence resnlf, there is a speedy combination 
of oxygen and carbon. Exposure 011 the grass facilitates 
the escape of the earbonic acid into the atmosphere, and 
1he plants become of a whitish gray colour .. 

It is known that a lye very slightly alkaline may be 
substiluled with adva.nlage, for this long and noxious op .. 
eration; it is therefore certain, that a chamber from 20 to 
30 feet in length, into which 1he s1-0am of alkaline caustic 
water, of the strength of one fourth of a. degree only, is in~ 
1roduced, will be sufficient lo produce the same cffecl as 
watering: on an immense -quantity of hemp and flax, sos .. 
pended on basket work, in less Hine, and with less ex· 
pense, than are required for the different manipulations of 
wafering. The losses occasioned by the negligence of 
workmen, who, by suffering the hemp and Oax to macer· 
ate too long, gi\'e lime to the decomposition to reach the 
filaments, which renders them brittle, and occasions a con• 
siderable waste, will also be avoided. Jn our proce!flJ, the 
artist can follow erery moment the progress of his opera .. 
tion, and slop ii al the fa•' ouraMe period. 

Nothing now remain's but lhe wood, and the Bax or fi
brous part. The wood is a hollow tube-covered over very 
compaclly with lhe flax... 'J.'o separate the wood, it mud 
be kiln dried, in Ol'der to render ii frangible or brittle; but 
care must be taken not to apply loo much heal, for fear of 
injuring the llax. 

It is next to be beaien or broken, by which means the 
ilax is not only divided into small fibres, but most of the 
'l\'ood is separated, and the part which •dheres is reduced 
i-o small fragmenl'l. 'ro separitte these again, the flax is 
to be sculched, or lhre!bed, in small parceld at a time, 
<lither ~y manual labour, or mills contrived for the pur-
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pose. Hackling is the last process; which is nothing 
more than drawing or combining the flax in small pal'cels 
al a lime, through a pile or group of polished and sharp 
iron spikes, placed firmly in wood through an iroa plate. 
The spikes are placed pretly close together: the first 
hackle, for different hackles must be used, is coarse, the 
second 6ner, and the third finer slill. 

'11he process of hackling answers a double or triple pur
pose; 6r:S1t, it di\·ides the fibres of the Hax, as much as 
this can be effecled by mechanical means; secondly, it 
separates the minute fragments of wood which escaped 
the process of scotching; and lastly, it st:parales the short 
coal'se flax, commonly called tow. 

Spinning and weaving are too \ve11 known to need de
scriplion. '"l'he linen, as it comes from the loom, is charg
ed wilh what I hey call the weal'er's dressin~, which is a 
paste of flour boiled in water; an<l as this is brushed into 
fhe yarn of the warp before it is woven, ii is somewhat 
clifficull to separate it when dry. To discharge this pasle, 
the linen must be steeped in water for about forty-eight 
hour~; when this extraneous substance undergoes a kind 
of fermentation, which does not exteud to the substance of 
the linen itself, upon the same principle that the green 
sap is disengaged from the flax without injury to its tex
ture. 

"'When the linen is well washed after this last process, it 
contains nothing that water can separate; it i.:i ofa grayish 
while colour, although the fibres of which it is composed, 
when divested of e\o·ery ad,·entitious substance, are nal
urally nry white. 

The matter which thus colours the linen, is of a resi .. 
nous nature, insoluble in water, and from its intimale union 
Ol' disseminalion through the very fibres of !he flax, is dif
ficult of separation, even by !hose substances which ha\•e 
a solvent power over ii. 

To disengage it, however, in as cheap and expeditious 
a manner as possible, without injuring the texture of the 
fabric, is the sole object of lhe process of bleaching. 

Potash is the first rnens11·uum which should be used in 
bleaching. It is most economical to render it caustic, 
for I he purpose of bleaching. This is done by adding 
quicklime to the mild polash, the former having a stronger 
affinity for the carbonic acid than lhe latter. But care 
must be taken not to use the alkali too strong, olherwise it 
will allack and deslroy the fibrous par I. The potash, from 
its sol1·ent power over the colouring matter, clissolrns and 
separ~des !he part immediately exposed to its aclion; I hat 
is, the parl of it which rests euperficially upon the fibres 
of the flax or thread; for it requires ten or twelve repeat
ed boilings, at leas!·, with the alternate agency of the at
mosphere, to separate lhe whole of the resin. 

h mi~ht be asked, why such an acth·e solvent as pot
a!>oh sfwul<l not carry away the whole of the resin at once, 
or at least as much as it alone could in any way separale. 
r11

h_is requires an explanation. ""That appears lo u" to be 
a smgle tdfimate fibre of flax in gray linen, is composed of 
a bundle of minute filaments, closely cemente...J or agglnli
naled logelher by !he resinous matter; the pota:-1h first 
used therefore acls only upon the resin of the external 
coating of filamenls; by which means they are loosened 
or c;ieparafed, and exposed to the further action of the air. 
'".rhe second ~oiling in potash opens a second layer, and 
thus, success1rely, layer after layer, untiJ the whole is 

didded, or opened to the centre. Were the Bolution of 
pol ash sufficiently strong to force its way al once to the 
centre: it would act upon the 6laments lhemsehes, aod 
destroy the texture of tbe cloth. 

Each filament, after the process of potash, retains an im. 
pregnation of colouring matter, so intimately united, as to 
resist the furfheraclion of jt. This can only be remond 
by the slow and gradual influence of the oxygen gas of the 
atmosphere. 

From the properlies of oxygen gas and potash, their 
manner of operating is very obvious. The oxygen gu 
dissolves in each boiling a certain quantity of the colour
ing malter, with which ii forms carbonic acid gas, and 
parlly divide• the filaments that eluded the actioo of pol· 
ash. The carbonic acid gas, from its volatilily, flies oft' 
and mixes with the atmosphere. Thus, allernately, the 
one dissolving, and the other buming out, for bleaching ii 
slow combustion, the linen is whitened. · 

Mankind have at all times employed free air aa the 
most convenient menstruum for bleaching. "When tired 
wilb the slowness of its action, they assisted il by deter. 
si"e lyes, which abridged the process a litlle: aod tbi1 
union of boiling and exposure on the grass, formed the 
whole of the ancient art ofbfeaching. Formerly, when it 
was necessary to bleach cloth, it was customary to immene 
it in pure water, to free it from the dressing. This pre. 
liminary operation was sometimes hastened by a cold lye; 
tl..ie cloth was then rinsed in running water, and t!pread 
out on a meadow, round which ran a stream of limpid wa
ter that served for watering the different pieces. 

After being exposed in this manner some time, the 
clol h was washed and boiled in a fresh lye; it was then 
again sprea<l out on the grass; and this operalioo wu 
Se\'eral (jmes repeated until the required wbileneas WBI 

obtained. It was slill necessary to wind it throogbsoap1 
waler, not only to give it softness and pliabilily, but lo 

bleach completely the borders, which oppose the longest 
resislance. 

lt was brought to its ultimate state of whiteness by draw· 
ing it lhrough whey, or diluted sulphuric acid. By Ibis 
short descriplion !t may be seen, that a considerable time 
was necessary before the absorption of oxygen could take 
place; to hasten this operalion of nature appeared impos
sible, until modern cbymistry had demons1ralei.l 1bat 01· 

ygen might be extracted, and combined wilh water, to be 
aflerward applied to substances where its influence might 
be necessary. 

To promote the speedy action of atmospheric air, or 
rather lheoxygenous part ofil, in its ordinary elastic state, 
is well known to be impossible. 

The oxygenated muriatic acid gas has been already de
ijCribed under the word A 1 n. 'l,his gas, combined w11b 
wafer, forms the oxygetuled murialic ttcid, which is there~ 
fore only a combination of mu1·iafic acid and oiygtn; 
bnt this principle adheres but weakly to the muriatic 
acid. 

All l'egetable colours are aflacked by thi9 acid, and 
whitened with more or less celerily, "R hich dtpinds ou 
their greater or less facility of combining wilh oxy~eo. 
The colouring matter undergoes a real slow combustroo, 
which terminates by lhe formation of carbonic acid, which 
escapinj? under tbe form of elastic fluid, produces what we 
call bleaching. 
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Jn whatever manner the oxygenated muriatic acid is 
procured, it is evident that the oxygen adheres to it only 
weakly; and it i& on this property that the possibility de
pends of producing speedily, in manufactories, tbat aclion 
which the atmosphere produces but slowly, and of bleach
ing in a space of time proportionably short. 

The oxygenated muriatic acid is employed in four dif· 
ferent ways for the purposes of bleaching; first, in the 
slate of gas alone; secondly, in lbe state of gas combined 
n•ilh 'vater, or what is called the acid; thirdly, potash is 
ruixed with lhe acid to condense the gaseous l'apour and 
destroy its sulfocating odour; fourthly, oxygenateJ mul'i
ales, dissolved in waler, are employed. 

The fll'sl mP.lhoiJ, viE. employing fhe gas, was never used 
but for the purpose of expt:rirnent; as the npour is of so 
noxious a quality, that to breathe it is fatal, and se\'eral 
people fell a sacrifice to I heir atlempts in employing it. 

'Vhen condensed in water, or in the state of oxygenated 
murialic acid, it was fouud inconvenienl in the large way, 
on account of the expense ud difficulty in constructing 
the necessary apparatus, and the suffocating npour wLich 
escaped. 

For the discovery of the oxygenaled muriatic acid, its 
effects on colouring ma tier, and its inestimable ad,•antages, 
the arts are indebted to lhe justly celebrated Scheele. 
1\1. Berthollet lost no time in applying this curious and 
l1ighly interesling substance to the mos! imporlant pracli
cal uses. His experimenl:3 of bleaching by oxygenated 
muriatic acid, proved completely successful, and he did 
not delay lo communicale his 1aluable labours lo tJ1e pub
lic. The new method of bleacbiug was quickly and suc
cessfully inlroJ11ced into lhe rnanufaclories of l\Janches
ter, Glasgow, Rauen, Valenciennes, aud Courtray; and 
it bas since been gradually adop!ed in almost all prirls of 
Great Britain, freland, 'Fl'ance, and Germany. rrhe ad
vantages that l'esult from this method, which accelera1es 
the process of whitening cottons, linens, paper, &c. to a 
surprising degree, in e\'ery season of the year, can be jusl-
1Y'appreciated by commercial people only, who experi
ence its beneficial effects in many ways, but parlicularly in 
the quick circulation of their capilals. 

To sa\•e the expense of first preparing the murialic acid, 
the usual practice is to mix with lhe oxyde of manganese, 
muriale of soda or common Salt, an<l sulphuric aci<l dilule<l 
with water. Tbe sulphuric acid acts upon the salt, and 
disen~age3 from ii lhe muriatic acid, which is oxygenated 
by lhe oxyde of manganese. The proportions observed 
when cotton is to be bleached, are, 

Manganese - 30 parts, 
Common salt, 80 
Sulphuric acid, 60 
·water, - 120. 

For linen cloth the pr·oportions are as follow: 
Manganese M 60 parts, 
Salt, GO 
Sulphuric acid, 50 
"'ater, - &O. 

The be lier the ... e suhslances are cornbine<l together, lhe 
more ea"tily wi_ll tlie acid gas be <lisengage<l by the action 
of the sulph11r1c a cit!. • 

·ro ascerlain Ilic ~lrenc;lh of1he acid for bleachin~, a so
lution of indigo in the sulpl111ric acid is empl1>yed. The col
our of tlii~ iit destroyed hy the O'<Jgenaled muriatic acid; 
and according to lhe q1rnnfily of it that can be discolour
ed by a given quanlily of !be liquor, its strength is known. 
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Cloth is prepared for immersion in oxygenated water, by 
soaking in a lye of weak polash, and rinsing ii aflernard itl 
a large quanlity of waler, in order to free it complelely 
from the weaver's dressing, and fbe salh'a of the spinners. 

In this country, machinery is employed for rinsing and 
beating; the apparatus must be arranged acconling to the 
objccls to be bleached; the skaias of lhread must IJe sus· 
pended in the tub des lined for them, and the cloth must be 
rolled upon reels in the apparalus. lVhen every thing is 
tlms disposed, the tubs are 611e<l with oxygenalecl muri
atic acid 1 by introducing a funnel, which descends lo the 
boltom of the tub, in order to prevent the dispersion of 
the gas. The cloth is wound, or lhe frame work on which 
the skains are suspended is !urned several times, unlil it 
is j1.1dged, by laking out a small quantity of !lie liquo~· from 
time lo tinie, and trying it by the test of the solution of 
indigo, that it is sufficiently exhausled. The weakened 
liquor is then drawn a.ff, and may be again employed for a 
new saturation. 

Great difficulties for a lime impeded the progress oftbis 
method of bleaching, arising chiefly from prejudice, and 
the ignorance of bleachers in chymical processes. 'l,hese 
obstacles were, however, soon removed by Mr. 'Vatt, of 
Glas~ow, and Mr. Henry and Mr. Cooper at Manches
ter. Another difficulty presented itself, which had near
ly proved fatal to the success of the operation. This was 
the want of a proper apparatus, not for making !he acid 
and combining it with water, for this bad been supplied in 
a very ingenious manner by Mr. 'Vatt an<l M. Berlhollet ; 
bnt for the purpose of immersing ancl bleaching goods in 
the liquor. The volatility of !hi:; acid, and ifs suffocating 
t•apours, _prevented its applicalion in the way commonly 
used fo dye houses. Large cislerns were therefore 
constructed, in which pieces of stuff' were stratified; 
and the liquor being poured on !hem, tl1e cisterns wel'e 
closed with lids. But this melhod was soon found lo be 
defecthre, as the liquor could not be equally diffused; the 
pieces were therefore only parlially bleached, being while 
m some parts, and more or less coloured in others. 

Mr. Rupp, of Manchester, invented an apparatus for 
bleaching cloth, exceedingly simple in ils construclion, of 
small expense, and which contains !he liquor in such a 
manner as to prevent !be escape of lhe oxygenalecl muri
atic acid gas. A consideralion of no less importance in 
the arrangement of this apparatus, is lhe impossibilily of 
tJ1e npour injuring the health of the workmen. 

It was found 1 however, that !he use of !he oxygenaled 
mul'iafic acid alone weakened the cloth, and variou8 meth
ods of preventing its noxious effects upon the heallh of 
the workmen were tried without success; fill it was dis
covered that an addition of alkali to the liquor deprived it 
of its suffocating effects, without deslroying its bleaching 
powers. 'rhe process began then to be carried on in open 
,·essels, and has been continued in this manner to the 
present period. The bleacher is now able to \vork his 
pieces in the liquor, and to expose every pai·t of them to 
its action, wilhoul inconvenience. 

Potash was at first us~d for this purpose; and althou•h 
I his advanlage was unquestionaLly great, it was dimiui~· 
ed. by the heavy expense of the J101ash, which was 
enlrrely lost. Also, the potash which was added fo 
~he li911~r~ thou~b it did not destroy its power of bleach-
111g, _drmmrsbed 1t; be.cause a solution of the oxygenated 
~urrate. of pota;h, which .J11fers from this bleaching liquor 
111 11olh111g but lU the proportion of alkali, will not bleach 
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"tall. This is a well known facl, from which we might in
fer, that the oxygenated muriatic acid will lose ils power 
of <l c~troying !he colouring matter of vegetable substan
ces, in pl'Oporlion as it becomes neutralized by potash. 

1t was afterward cliscoHred that the oxymuriatic acid 
might be combined with the alkaline earths, as lime and 
baryte~ , and also with magnesia; by this meana forming 
oxymul'iafes, which were soluble in waler and had the 
property of bleaching. 'l'be oxymuriate of lime is at pres
ent used in almost all the bleaching grounds. For the 
manner of preparing it, Mr. rrennant took out a patent: 
but this has been lately contested, and is now prepared 
and used by all the bleachers through the country. 

If the oxygenated muriatic acid is passed through lime 
lVater, it will combine with the lime, and form oxymuriate 
of lime; but.as the water can only retain a small portion 
of lime, this \Vas not found of much use. To cause a 
Jarger quantify 0£ lime lo combine with the oxymuriatic 
acid gas, the lime is mechanically suspended in the wa· 
1er, into which the gas is made to pass, and agitated, so as 
to present fresh maller lo the gas. By this means, the 
oxymurate of lime is formed in a very conyenient man· 
ner; it is dissolved in water, and used as a bleaching 
licp1or. 

'l'his liquor is found to be preferable to the oxygenated 
muriatic acid, and potash. At the great bleach field in 
Ireland, four lyes of potash are applied alternately with 
four weeks exposure oa the grass, two immersions in 
the oxygenated mmiate of lime, a lye of pol ash between 
the two, and the exposure of a week on the grass between 
each lye and the immersions. During summer two lyes 
and fifteen days exposure are sufficient to prepare cloth 
for the action of the oxygenated rnuriale; then three al· 
lcrnale lyes, with immersions in the liquor, will be suffi. 
cient lo complete the bleaching: nothing then will be nee· 
cssa1·y, bul lo wind the cloth through the sulphuric acid. 

The oxygenated muriatic acid ga.s may also be combin
ed with lime in a dry state, or the water may be evapo· 
rated, when it is employed for the formation of oxymuri· 
ales, whit:h may then be very conveniently transported to 
any di:itance without injury to its clelersive power; an ad· 
l'anlage not possessed by the acid alone, which cannot be 
lranspo1·ted without the loss of almost half of its strength. 

In all the processes for bleaching which ha\'e been 
hitherto cle~cribed, we have seen I hat potash acts a dis· 
tinguishecl part, either as an auxiliary, or as a principal 
agent. '.fo find a detersive substance wbich .rllight be a 
sub~lilute for it, was an object of the utmost irnporlance. 
}Ir. Kirwan suspected that ii would be found in the sul
phuret of lime, and hi• opinion was confirmed by Dr. 
Higgins. 

Sulphur and lime are both cheap articles; they are very 
easily combined, and this combination completely answers 
the purposes of potash, without any danger of injuring the 
linen. The sulphuret of lime is prepareJ in the following 
manner for the purpose of bleaching: Sulphur or brim
stone, in fine powder, four pounds; lime, well slacked and 
! ifted, lwenty pounds; water, sixteen gallons; these are 
10 be well mixed, and boiled for about half an hour in an 
iron rnssel, stirring them briskly from time to time. Soon 
aftel' the agitation of boiling is over, the solution of the 
!1.Ulphuref of lime clears, and may be drawn off free from 
the insoluble matler, which is considerable, and which 

rests upon !be bollom of the boiler. The liquor, in this 
state, is pretty nearly of the colour.of small beer, but not 
quite so transparent. 

Sixleen gallons of fresh water are afterward to bP. pour .. 
ed upon the insoluble dregs iu the boiler, in orLler to sep. 
arale the whole of lbe sulpburel from thew. When lhia 
cli::ars, beiog previously well agitated, it is also lo be 
drawn off, and mixed with 1he first liquor; to these again 
tbirty-lhrne gallons more of waler may be added, which 
will reduce the liquor lo a proper standard for sleeping 
the cloth. Here we have, an allowance being made for 
e\'aporation, and for the, quantity retained in lbe dreg!I 
sixty gallons of liquor from four pounds of brimstone. ' 

Allhough sulphur, by itself, is nol in any sensible de. 
gree soluble in water, and lime but sparingly so, water dis. 
solving only about one seven hund1·edth par! of its weight 
of lime; yet the sulphuret of lime is highly soluble. 

When linen is freed from the weaHr's dressing, in fhe 
manner already described, it is to be steeped in the solu. 
tion of sulphuret of lime, prepared as above, for about 
twelve or eighteen hours, lhen taken out and \'ery weU 
washed. 'Vhen dry, it is lo be steeped in lbe oxymuri. 
ate of lime for twelve or fourteen hours, and then washed 
ant.I drie<l. 'l'his process is to be repeated sis. lime!I, that 
is, six aJteroale immersions in each liquor, which has been 
found lo whiten the linen, 

Sleam has been lately employed with great success in 
France. The process was brought from the Lennt. 
Chaplal firs! made it kuown lo lhe public. 

We ha,·e already menlioneU, fhat the bleaching of veg
etable subsla11ces depends on the destruction of !heir col· 
ouriug principle by the combined action of the air, moi>· 
ture, and light; or rather, by tile united inOuence of these 
principles to alter their natural colour. 

Alkalies ha Ye, on the colouring mat fer of \•egetables, an 
action whichproducestbeeffecf ofa real combustion. Were 
we intimately acquainted with the nature of pola.sh and 
soda, we might be able lo explain the cause of thi11 burn· 
ing; but it is sufficient for us at present to know the effut. 
The exposure of vegetable matfet'S on !he grass, subjects 
them to the action of the solar rays; and moistening them 
during their exposure, facilitates, wilh the evaporation 
of the water, the emanation of the carbonic acid formed 
by the oxygen of the atmosphere, which combines with 
the carbon resulling from the alkaline combuslion. It 
even agrees pretty well with theory, in termioaling the 
process of bleaching, to immerse the cloth ancl lhread io 
sour milk, acidulous liquori;, or, what is more coovenient, 
very Weak sulphuric acid. 

la proportion as the alkali, during the first immt.rsion, 
destroys tbe colouring malter, the oxygen of lhe atmo· 
sphere, or that furnished by the oxygenated muriatic acid, 
joins that carbonized matter, and forms carbonic acid, 
which afterward resolve& itself into gas. This is contain· 
ed the more in the principles, as the bases of all the acids 
are iasoluble in water; but when the combination takes 
place between lhe carbon and the o!tygen, it immediate:· 
ly becomes soluble. Thus, on the one hand lo burn the 
colouring matter, and to dissol-re it on the other, form the 
whole secret of the art of bleaching; and the greater 
or less tendency of vegetable sub .. lances to experience 
that combnslion, constitutes the gradations of their while· 
ness, and the facility or difficulty of bleaching. 
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The slownes• of !he whole process arose, in a great 
measure, ·from bleachers being unacquainted with these 
principles. A long succession of lyes, and exposure on 
the grass, was necessary to penetrale the fibres of the linw 
en from stratum to stra1um. The texture was sufficiently 
close to resist the action of the beat of a common lye, ar1d 
a considerable time was reqni1·ed to absorb the oxygen 
presented by the delicate slralum of atmospheric air. 

In the process of bleaching by sleam, these difficulties are 
removed. The high temperature of the steam, in the infe. 
rior part of the apparatus, swells up the fibres of the, 
thread or cloth; the pure alkali; which rises with the elas· 
1ic fluid, seizes wilh avidily on the colouring matter, and 
burns it; seldom does the tissue of the flax or hemp re· 
sis! the penetrating effect of this vapour bath. The whole 
matter, therefore, by which they are coloured, is attack
ed and decomposed by this single operation; and eYen if 
we suppose that a part has been able to resist, no1hing is 
necessary but to repeat the operation, after a previous im
mersion and exposure on the grass, to ensure its complete 
effect. The alkali even appears to have a much lh·eiier 
and more caustic action when it is combined with caloric, 
than in ordinary lyes, where the temperature never rises 
above 162° of Fahrenheit. By making the clolh or thread 
pass through one lye of oxygenated muriatic acid, or oxy
genaled muriate of lime, an union is effected behveen the 
Mlution and the carbon, arising from the burning of the 
extraclo mucous matter of the flax; carbonic acid is 
formed; the water e\•en in which I his new compound is 
diluted, concurs to promote this combination: j.f lhe cloth 
js f hen ex posed on I be grass, the carbonic acid is dissipat~ 
ed, and the clolh is bleached. 

It was believed I hat the sleam of a pure alkakine lye 
would not be caustic, a11d would not produce the same ef
fects as the saline solution; and the reason assigned for 
this opinion was the concentration of all the salts by the 
evaporation of the aqueous fluid: but what takes place in 
the open air, where the atmosphere every moment ab
sorbs the moisture which is evaporated, cannot be applied 
to a close apparatus, where the temperature is elevated in 
an extreme degree: besides, the caloric ahvays carries 
with it a little alkali, even in low temperatures, as is ob
!ervcd when water is poured over potash; the steam 
which issues from ii changes blue vegetable colours to green. 

It follows from th_ese chyruical principles, !hat the ac
tion of sleam alone doe~ not bleach, and that the concur
rence of oxygen is necessary to aid the composition of the 
carb~nic acid; Ibis add requires for its formalion, 28 parts 
of carbpn, saluraled wilh i2 of oxygen: but all the oxy
gen contained in the apparatus would not be sufficient to 
Mtur::ite the considerable quantity of colouring matter 
burnt by the alkaline combustion, and converted iuto car
bon; this cieficit must be supplied by immersion in any ox
ygenated liquor wlralever, and the dispersion of the elas
tic fluid 1hus formed must be then facilitated by exposure 
on tbe grass. 

To bleach cloth in this m:mner, it must be immersed in 
a slight alkaline caustic liquor, and placed in a chamber 
constructed over a lJoiler, inlo which is put the alkaline 
lye which is lo be raised into sleam. After the fire bas 
been lighlerl, and the clolh has rem•ined exposed to the 
action of. the sleam for a sufficient ]ength of time, it is taken 
oul, and immersed in lhe oxygenoled muriole of lime, and 
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afterward exposed for two or lhrce days on lhe gm•• · 
This operation, which is t·ery npeditious, will be sufli· 
cien! for cotton; hut if linen clolh shook! slill relain a 
yellow tint, a second alkaline caustic npour bath, and iwo 
or three days on the grass, will be sufficient to giYe it U1e 
necessary degree of whiteness. 

B/ea,ching of cotton. Cotton is a filamentous substance, 
or a kind of down which envelops the seeds of the col
ton plant. This plant or shrub comes originally from tJ1c 
East, and grows 011Jy in warm climates. 

rrbis substance, after being separated from the seeds, 
is always charged with a coarse colouring matter, which 
soils it, and renders it opaque. The presence of this unctu
ous malter is proved by the slowness with which cotlon ab
sorbs water before it is scoured, and by the force wHh 
which it absorbs it after the operation; by which means, 
from being opaque, i1 is rendered clear and transparent. 

Cotton varies a great deal in its qualities, according to 
the different kind•, the climate where produced, and the 
culture employed. Its colour is sometimes yellow, and 
sometimes white; but in general it is of a dirty yellow. 

To bleach it does not require the same preparations as 
hemp and flax. The firs.t operation consists in scouring 
it in a slight alkaline solution, or, what is helter, by expo
sure to -steam. It is afterward put into a baskel, and 
rinsed in running water. The immersing of cotlon in an 
alkaline lye, however it may be rinsed, always leaves wilh 
it an earthy deposite. It is well known that colton bears 
the acHon of acids betlP.r than hemp or flax; that time is 
even necessary before the action of them can be prejudi
cial to it: and by taking advantage of this nluable prop
erty in regard to bleaching, means have been found to free 
it from the earthy deposite, by pressing down the colt on in 
a very weak solution of sulphuric acid, ancl afterward re
movir:ig the acid by washing, lest too long remaining in ii 
should deslroy the coUon. 

Bleaching of wool. The subs lances produced by the 
animal kingdom, differ es.senlially in their conslil"uent 
principles from l'egetables. Vegetables serve as the 
nourishment to the animals and insects, the spoils of which 
we employ. Animalized by their organs, they acquire 
other properties. We shall here confine ourselves to the 
examination of wool and silk, as the animal substances 
most generally employed for clothing. 

Wool is a finel' kind of hair with which the bodies of sev
eral animals are covered. It is composed of filaments or 
tubes, filled wilh an oily or medullary subslance. The sides 
of these tubes are perforated with a multitude ofsrnall pores 
which communicate with a longitudinal tube. By chym
ical analysis wool gives a great deal of oil, and carbonate 
of ammonia; caustic alkaline lyes dissolve it entirely. It 
experiences no change in boiling water; it allers very lit
tle when preserved in a place well aired; acids have very 
little action on it; when exposed to a strong heat, it enters 
into fusion. 

An examination of these chymical facts, is necessary 
for understanding the principles which ought to direct !he 
artist in the bleaching of !his substance. The Iii tie action 
which acids hal'e upon wool, and its unalterableness in \Va• 

ter e\·en when aided by heat, render it necessary to have 
recourse to alkaline or sapooaceous lyes; Out its solubili
ty in these sails shows, that great prudence and caution 
must be employed. In regard to acids, none have been 
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hilherto u•ed but the sulphureous acid, obtained in the 
gaseous slate by combustion. 

In the preliminary operations to which wool is subject
ed, it is customary to leave a little of its grease, to secure 
it from insects. Wool is often freed from !he grease by 
the farmers, when they wish to sell it at a high price; but 
in the subsequent manipulations, it is greased or oiled be
fore it is combed, spun, &c. and as this fat matter attracts 
dusl, ii dirties and thickens the stuffs. The first kind of 
bleaching to which wool is subjected, is to free it from these 
impurities. This operation is called licouring. Jn manufac
tories, it is generally performed by means of an arnmoniacal 
lye, formed of fi\'e measures of ril'er water and one of stale 
urine; the wool is immersed for about twenty minutes in 
a bath of this mixture, heated to fifly~six degrees; it is 
then taken out, suffered to drnin, and then rinsed in run
ning water: this manipulation softens the wool, anti gives 
it the first degree of whiteness; it is repeated a second, 
and e\•en a third time, after which the wool is fit to be em
ployed. In some places, scouring is performed with wa
ter slightly impregnated wilb soap; and indeed, for \'alu
able articles, this process is preferable, but it is too ex
pensive for articles of less \'alne. 

Fulling the clolh adds still to the whiteness, and if an 
increased degree is necessary, it may be procured by the 
aclion of the sulphureous acid; that is to say, of the fumes 
of sulphur in a state of combustion, or the vapour of that 
acid condensed and combinecl with water. 

SuJphuring is generally performed in an arched or 
very close chamber, constructed in such a manner, that 
the articles to be exposed to the action of the sulphur can 
be suspended on poles. The chamber being filled, acer
tain quantity of sulphur is put in a state of combuslion in 
Jlat dishes, ha,1ing a large surface with very little depth; 
the entrance is speedily shut, and all the interstices 
around the Joor are carefully stoppe<l to prevent the ac
cess of the atmospheric air. '£he acid generated by the 
combustion of the sulphur, penetrale.s 1he sluff'S, a1facks 
i he colouring matter, destroys it, and effects the bleaching. 
'!'he stuffs are left in lh~ stoves some time after the defla
gralion has ceased. This time varies from six to twenfy
four hours. They are lben laken out, and made to pass 
through a slight washing with soap, to remove the rough
ness they have acquired by the action of tlie acid, and to 
give them the necessary softness. 

This process is imperfect. At first, !he acid of the sul
phur acts only on the surfaces, and does not penetrate. 
'!'his aerial immersion is not sufficient; the gas cannot in
troduce itself to a sufficient deplh into the stuffs, and the 
snperficies only are whitened. 

A superior method has been lately invented, which is 
by nrnking use of the sulphureous acid. 

The sulphnreou.;; acid, or that acid genernled by the 
imperfect combustion of sulphur, differs from tl1e sulphu
ric acid, oil of ,·itriol, by its containing less of the acidify
in~ P.rinciple, and by being the mean term belween the sul
phuric acid. 

Sulplrnreous acid gas unites very easily with wafer, and 
h1 thi~ combination it may be employed for bleaching wool 
and silk. The sulphureous acid in tLis state of liquidity, 
may be prep~re? by making it travel'se water in au appa· 
1:atu.s n.earlJ:' s1m1lar to that used for preparing oxygenated 
mur1at1c acid. The most economical method of obtain· 
fog it is lo decompose sulphuric acid, oil of .-itriol, by the 

mixture of any combustible matter capable of taking from 
it a part of i1s O:!tJgcn. Jn exact experiments of lhe lab
oratory, when lhe chymist is desirous of hHing great pu
rify, ii is obtained by means of· metallic substances, and 
parlicularly by mercury; but for the purpose of which 
we are treating, where great economy is req11ircd, we 
should recommend the most common subslances. \re 
shall therefore gi-ge the following process. rrake chopped 
straw, or sawdust, and inlrocluce it i11to a mallress; pour 
over it sulphuric acid, applying at the iiame time heal, anti 
there will be disengaged sulphureous acid gas, Hpour of 
sulphur, which may be combinec.l with waler in lLe appa· 
rat us. 

The ))iecesare rolled upon the reels, aadnre 1lrawn through 
the sulphureous acid by turning IJ1em, until it is obsel'\'ed 
that lhe whiteness is sufficienlly brigbt. rJ1hey are theo 
taken out, and a.t•e left to drain on a bench CO\'ered wilb 
cloth, lest they should be stained in cousequence of the de
composition of the wood by the sulphureous acid; they are 
next washed in river water, and Spanish \\ hile is em· 
ployed, if ii should be judged necessa!'y. This op« 
ration is performed by passing the pieces lhrough a 
tub of clear waler, io which about eight pounds of 
Spanish white have been dissolved. 'l'o obtai11 a fine 
whileness, the stuffs, in general, are twice sulphured. 
According lo tl1is process, one immersion and reeling two 
or three hours are sufficient. Azuring or bluing is per· 
formed by throwing inlo the Spanish while liquor, a solu
tion of one part of Prussian blue to 400 p.uls of waler; 
shaking the cloth in the liquid, and reeling ii rapidly. 'fhe 
operation is lerminated by a slight wa!:ihing with soap, to 
give soflness and pliabilily lo !he stuffs. The final opera· 
tions of drying, sf retching, pressing, &c. are foreign to our 
present subject. 

Bleaching of silk. Silk is a semitransparent mailer, 
spun by a caterpillar, and formed of a substance contained 
in ifs body, which becomes hard in tl1e air. 'fhis insect 
inhabits warm climates, being indigenous in Asia: il was 
naluralized in Europe aboul lhe time of the downfal of the 
Roman empire. 

The filaments prepared by the silkworm are rolled up in 
a r.od or ball. In this stale, in which we find it, it is conr
ed with a yellow •·arnish, which destroys its brilliancy and 
renders it rough. Silk by chymical analysis gi\'es carLoo· 
ate of ammonia and oil; water at a boiling heat produces 
no effect upon it; alcohol makes ii experience no change; 
bnt concenlraled alkaline lyes attack and dissoh•e it. 

To give splendour to silk, if must be freed from its nr
nish. This covering is soluble in alkaline lyes. Silk ii 
generally scoured by means of soap, by which it loses one 
fourth of Hs weight. 'rhe matter disengaged from it is 
Yery fetid, anJ if the silk is not rinsed in plenty of water, 
putrid fermenlalion will fake place. Even when the best 
soap is usecl, it is generally suspected that it injures lhe 
whiteness of the silk. The splendour of the Chinese •iii< 
is brighter thau that of the European, and the Chines• 
employ no soap in their operations. A slightly alkaline 
lye will disi:mh·e the rnrnish of !he silk without using soap, 
and !his has also been elfecled by the action of boiling 
wttfer at a very high temperature. 

Tbe·method which has been used successfully in France 
is as follows: 

Take a solution of caustic soda, so weak as to mark only 
a fourth of a degree, at wost, of the arcoqieler for salts, 
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anJ fill with it the boiler of the apparatus for bleaching 
wilh steani. Charge lhe frames with skains of raw silk, 
and place them in the apparntus until it is full; then close 
the door, and make the solution boil. Haling conlinued 
lhe el.wllilion for twelve hours, slacken the fire, and open 
the door of the apparatus. The heat of the steam, which 
is always above 250°, will ha\'e been sufficient to free the 
silk from 1 he g:um, and to scour it. \Vash the skains in 
warm water; and, having wrung I hem, place them again 
on lhe frames in the apparatus, to undergo a second boil
iug. Then wash them several limes in water, and im· 
rnersc lbem in water somewhat soapy, to give them a little 
softness. 

Notwilhslan<ling the whiteness which silk acquires by 
these differenl operations, it must be C\lrried to a higher 
degree of splendour by exposing it to the action of sul
phureous aciJ gas, in a close chamber, or by immers
fog it in sulpbureous acid, as befm·e recommended for 
wool. 

Bleaching 11rints, ancl pl'inled /Jooks. An npplicalion 
bas been ma<le of the new mode of bleaching, to lhe whiten
ing of books anll prints that have been soiled by smoke 
and lime. 

Simple immersion in oxygenated murialic aci1], letting 
the article remain in it a louger or shorter space of time ac
cording lo the slrength of the liquid, will be sufficient to 
lfhiten an cngradng: if it is required to whil en the paper 
of a bound book, as it is necessary that all tlie lea ve8 
shoultl be moistened by the acid, care musl be taken to 
open lhe book well, and to make the boards rest on the 
edge of the \"csseJ, in such a man11er I hat the paper alone 
shall be dipped in the liquid: the lea \·es must be separat
ed from each olher, in order that they may be equally 
moistened on both sides. 

The liquol' assumes a yellow lint, and the paper be
comes while in the same proportion; at the end of two 
or three hours, !he book may be taken from the acid liquor, 
and plunged into pure waler, with the same care and 
precaulion as recommended in regard to fhe acid liquor, 
that the water may exactly louch fhe two surfaces of each 
leaf. TUe water must be renewed eHry hour, to exlract 
the -acid remaining in the paper, and to dis~ipale the disa
greeable smell. 

By following this process, there is some danger that the 
pages will not be all equally whitened; either because the 
Jea\·es have not been sufficiently separaled, or because the 
licruid has had more action on the front margins than on 
those near the binding. On this account, the best way is 
to destroy the binding entirely, t11at each leaf may re
ceive an eCJUDI and perfect immersion; and this is lhe sec
Ollll process recommended by M . Cbaptal. 

"They begin,'' says lie, " by unsewing tJ1e book, and 
sepal'aling it into leaves, which they place in cases form~ 
e<l in a len<len tub, wilh very thin slips of wood or glass, 
so tba.t the le1ves, when laid flat, are separated from each 
of her by iutel'\'al:s scarcely sensible. The acid is then 
poured in, making it fall on lhe sides of the tub, in order 
that the lea.es may not be clcran.[ed by its molion. "When 
the workman judges, by tlie whiteJJess of the paper, that 
it has been sufficiently acted upon by the acid, it is drawn 
off by a cock at the boll om of the tub, and ils place is 
Fnppliecl by clear fresh ll'a!er, which weaken; and catries 
cir the rem a.ins of the acid, as well as the strong smell. 
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The leaves are then to be dried, and after being pressed, 
may be again bountl up. 

"The leaves may be placed a_J50 nl'lically in the tuh; 
and this position seems to possess some adrn11lage, as they 
will be less liable to be 1orn. With this Yiew I construcl
ed a wooden frame, which I adjusled lo the proper beigbl, 
according to the size of the lenes which l wished to 
whiten. 'l'his frame supported very thin slips of wood, 
leaving only the space of half a line between lbem. l 
placed two leaves in each of these intervals, and kept 
them fixed in their place by two small wooden wedges, 
which I pushed in between the clip•. When the paper 
was whitened I lifted up the frame with lea r es, and plung· 
eel them in cold water, to remoYe 1he remains of the acid, 
as well as the smell; this process I prefer to the other. 

"By this opcra1ion books are nol only cleaned, but 
the paper acquires a degree of whiteness s11perior to what 
it possessed when first made. The use of this acid is at
tended also with the valuable ad rant.age of deslroying ink 
spols. This liquor has no aclion upon spols of oil or an
imal grease; but it has been long kt.own I hat a weak SO· 

Jution of potash will effeclually remo\'e stains of that kind, 
""'hen I bad to repair prints so torn that they exhib .. 

iled only scraps pasled upon olher paper, I was afraid of 
losing these fragments in the liquid, because the paste be
came dissolved. ln such cases I enclosed lhe prints in a 
cylindric gla~s vessel, which I inl"erted on the wate1 in 
which I had put the mixture proper for extricating the 
oxygenaled muriatic acid gas. '!'his l'apour, by filling: 
lhe whole inside of the jar, acled upon the prinl, extract
ed the grease as well as ink spots, nnd the fragments re
mained pa sted to the paper." 

Ensg melhod ofprepal'iug the o:t·ygmall'd muriafic 
acid. To oxygenate !he murialic acid, nothing is neces
sary but to dilute it, and mix it in a very sll'ong glass vessel 
with manganese, i11 such a mann er I hat the mixture may 
not occupy the whole contents of the glass. Air bubbles 
are formed or. the surface of the liquor; the empty space 
becomes filled wilh a greenish vapour;. and at the end of 
some hours the acid may be further diluted with water, 
and tben used, It has an acid tas te, because lhe whole is 
not salurated with oxygen; but ii possesses all the vir· 
tucs of the oxygenated muriatic acid. Tbis process may 
he followed when there is not lime to set up an apparatus 
for rlislillin!!, in order to procure the oxygenated acid. 

BLECHNUl\J, in botany, a genus of plant s of the class 
oftUe cryptogamia !ilices; the fructificalions ofwllich are 
disposed in 1\vo parallel line~, approaching to the rib of 
the frond. There al'e six species , all foreign plants. 

BLEEDING. See SURGERY. 
BLENDE, or BLACK JACI\. r.rhis ore l'ery usunl1y 

accompanies su lphuret of lead. It is common, but sel
dom in such quantities as lo make ii worth working. It 
occurs bolh in amorphous mas!les and crystali:zed. The 
primitive form of its cryslals is the rhomboid1tl dodeca
hedron. 'rhe figure of its integranl parlicles is the tetra
hedron. 

Col?ur yellow, brown, _or black. Streak reddish, 
brownish, or gray. Luslre v1lreo11s 1 or that of the t.liamoncl. 
Genera~ly some': hat tra_nsparenl. Refraction single. Tex
ture foliated. Clivage six fold. Hardness 6 to 8. Scratch
es snlphat of barytes. Specific gradty ~.000 to 4.1665. 
Before the blow pipe dccrepitalca, aud gireR cul white 
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Bowers of zinc, but does not melt. Borax does not affect 
it. 'Vhen breathed upon, loses ils lustre, and recovers 
~\::.'Y slowly. It is usually di••ided into three subspe· 

J. Y cllow blendc. Colour commonly sulphur yellow, 
often passing into oli\'C green or brownish red. Powder 
pale yellow. Streak yellowish or reddish gray, not me
tallic. Lustre that of the diamond. Transparency usu
ally 2, sometimes 4. Often phosphoresces when scraped 
or ru!Jbctl. AccorJing to Bergmann, it is composed of 

6-t zinc 
20 sulphur 

:; iron 
4 tluoric acid 
1 s:lica 
6 waler 

100. 

2. Brown blendc. Colour different shades of brown. 
Surface oflcn tarnished. Powder brownish gray. Streak 
yellowish gray. TJ11sh'e internal, ''itreous. Transparen· 
cy 0 to 2, sometimes 4. A specimen of this nriety, an .. 
alyzetl by Bergmann, contained 

44 zinc 
17 sulphur 
24 silica 

5 iron 
!) alumina 
5 water 

100. 
3. Black blende. Colour black or brownish black; 

surface orten tarnished blue; tips of the crystals oflen 
blood red. Powder brownish black. Streak reddi•h 
gray. Lustre internal, that of the diamond. Transpar
ency 0 to 1 ; the red parts 2. Jlard•ess 8. A specimen 
i>f this .-ariety, analyzed by Bergmann, contained 

52 zinc 
26 sulphur 

4 copper 
8 iron 
6 silica 
4 water 

100. 
BLENN!l'S, the BL ENNY, a genus of 6sl1es belonging 

to the order of jugulares; the characters of which are: 
the head slants or tleclines to one side .; there are six rays 
in the membrane of the gills; the body tapers toward the 
tail; the belly fins have only t1vo blunt bones; and 
~~=:tail fin is distinct. 1'he species are 13, among which 

1. Blennius cornutus, '~ith a simple ray above the eyes, 
and a single back fin. 2. Blennius galeria, with a trans· 
'·erse membraneous crest upon the head, is found in the 
European seas. 3. Bleonius gattorugine, see Plate XV. 
Nat. Hi•t. fig. 47. with small pal mated fins about the eye
bro":s and nec.k. It is about seven or eight inches long, 
alld 1s found m the European seas. 4. Bleunius ocella
ris, fig. 48. with a furrow betwixt the eyes, and a large 
spot on the back fin. It is found in the European seas. 
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5. Blennius raninos, with siK divisions in the belly fins, it 
found in the lakes of Sweden. I! is remarkable that when 
this fish appears in the lake, all the other fi&he1 retire1 
and what is worse, it is not fit for eating. 6. Blenniue yj. 
,·iparus, has two tentacula at the mouth. They bring 
forth 200 '" 300 young at a time. Their season of part1-
rilion is a little after the depth of winter. Before mid
summer they quit the bays and shores, and retire into the 
deep, where they are commonly taken. They are nery 
coarse fish, and eaten only by the poor. They are•
mon in the mouth of the Esk, at \Vbitby, Yorksbi.,,, 
lvhere they arc taken frequently from off the bridge. 
They sometimes grow to the length of a foot. Their form 
is slender, and the back bone is as green as that ofa 1ea 
needle. See Plate, Nat. Hist. fig. 49. 

BLIGH'r, in husbandry, a disease incident to plant1, 
n·hich 1ffects them variously, the whole plant •ometim11 
perishing by it, and sometimes only the leaves and bloo. 
soms, which will be scorched and shrivelled up, the"'" 
remaining green and flourishing. Various cau1ee hare 
been assigned for this disease, and various cures propoeed. 
It sometimes is in the plant itself from imperfect 1ecrelioe, 
but is more commonly the effect of cold wind1 in tllt 
spring. See PLANTS. 

BLINDS, or BLINDES, in the art of war, a sort of defence 
commonly mat.le of osiers, or branches interwoven and 
laid across between two rows of atakes, about the height 
of a man, and four or five feet asunder, used parlicolarl1 
at the heads of trenches when they are extended in front 
toward the glacis; serving to shelter the workmen, and 
prevent their being overlooked by the enemy. 

BLINDNESS, a total prh·ation of sight, arising from 
an obstruction of the functions of the organs of sight, or 
from an entire deprivation of them. 

The causes of blindness are ''arions; proceeding from 
cataracts, gutta serena's, &c. '.rhere are also periodical 
blindness, as a defect of sight in some toward nighl, ie 
others only in the day; the former of which is termed 
nyctalopia, the latter hemeralopia. 

It is said, that in several parts of Persia, there are fond 
vast numbers of blind people of all ages, sexe•, ind COll
ditions, occasioned by a species of little flies, which pric_k 
the eyes and lips, and enter the nostrils, carrying cert•• 
blindness with them when they light on the eyes. 

If we consider blindness in a moral or philosophical 
-view; as there is not any sense or faculty of the corpornl 
frame which affords so many sources of utilily and en•a:· 
1ainment as the power of ''ision; so is there not any pn· 
nlion which can be productive of disadnntages so VI· 
rious and so bilter as the want of sight. By no avenue J 
corporeal perception is knowledge, in her full extent,• 
accessible to the rational soul, as by the glorious and de· 
lightful medium of light. 'ro the blind, on the contnry, 
the ,·isib1e universe is tolally annihilated; be has not evd: 
any distinct idea of •pare, except that in which he atandl, 
or to which his extremities can reach. Sound, indeed, 
gi\'es him some ideas of distant objects; but these idea• 
are extremely obscure and indislincf. They are oblcore, 
because they consist alone of the objects wbo1e oacilla• 
tions vibrate on his ear, and do not nece11arily supflO" 
any other bodies with which the intermediate space rnay 
be occupied; tht>y are indistinct, because sounds lhe .. 
selves are frequently aml1iguous, aod do not uniformly in• 
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dicate their real causes. And though by them the idea 
of dietance in general, or even of some particular distances, 
may be obtained; yet they never fill the mind with those 
Hl!I and exalting i<leas of ex.tension which are inspired 
by ocular perception. For though a clap of thunder, or 
an explosion of ordnance, may be distioclly hearcl afler 
ihe sound bas Ira versed an immense region of space, yet, 
when the distance is uncommonly great, it ceases to be in
dicated by sound; and therefore the ideas acquired by 
auricular experiments, of extension and interval, are ex
tremely confused and inadequate. The comprehensive eye 
darts its iustantaneous glance over extensive vallies, lofty 
mountains, protracted rivers, illimitable oceans. It views 
in au instant the mighty space from earth lo heaven, or 
from one star to another. By lhe ass is lance of telescopes, 
its power is almost infinitely extended, ils objects mul
tiplied, and the sphere of its obserratioo immensely en
larged. Thus the imagination, inured to vast impressions 
of di~tance, can not only recal them in their grealest ex· 
tent, with as much rapidily a.s I hey were at first imbibed, 
but can mulliply them, and add one to another, till all 
particular boundaries anti distances are lost in immensity. 
The blind are apprehensh-e of danger in enry motion tow
ar<l any place, whence their contracted powers of percep
tion can give them no intelligence. All the various modes 
of delicate propo1·tion, all the beautiful varieties of Jight 
and colours, exhibited in the works of nature and arl, are 
to them irretrie\•ably Josi. Dependent for every thing, 
but mere existence, on the good offices of others; olmox
ious lo injury from every point, which they are ncHber 
capacilated lo perceive nor qualified to resi:st; they are, 
during lhe present state of being, rather prisoners at large, 
than cilizens of nalure. The sedentary life lo which Uy 
prirntion of sight they are deslined, relaxes their frame, 
an<l subjects them to all the miserable sensations which 
arise from dejeclion of spirits. Hence the most feeble 
exutions create lassitude and uneasin~ss. Hence lhe na~ 
tive tone of the nervous system, compatible with health 
anti pleasure, being destroyed by inacli\'ity, exasperates 
and irnbit1ers every disagreeable impression. Natural 
eYils, however, are supportable, being either mild in their 
attacks, or short in their duration: the miseries inflicted 
by conscious and reflecting agents almost alone deserve 
the name of evils. These excruciate the soul with ineffa. 
hie poignancy, as expres:sh·e of indifference or malignity 
in those by whom such bitter potion:; are cruelly adminis
tered. rrhe negligence or wantorrness, therefore, with 
which tbe blind are loo frequenlly treated, is an enormity 
which God alone bas justice or power to punish. Those 
amongst theo1 wbo have had sensibili!y to reel, and capaci
ty lo express, the effecl! of their misfortunes, have de
!lcribed them in a manner capable of penetrating the most 
callous heart. Homer, in the person of Demodocus the 
Phreatian bard, bas pathetically described his own situa
tion; and Milton, with equal force and beauty, has de
plored the misfortune of blindness. 

Thus dependent on every creature, and pass ire to eve. 
ry accident, can we be surprised to observe moments when 
the blind are at variance with themsel\"es and e\·ery thing 
else around them! With the same instinct of self preser\'a
tiout the same irascible passions which are comrnon to the 
species, and exa•peraled by a sense of debility either for 
rclalialion or defence, can the blind be really objecls of re-

sentmeot or contempt, enn when they seem peevish or 
vindictive? This, however, j3 not always their character. 
rrheir behaviour is often higl:ily expressive not only of res .. 
igna.tion, but even of cheerfulness; and though they are 
oflen coldly, and even inhumanly, treated by men, yet 
they are rarely, if ever, forsaken of Heaven. The com· 
mon Parent of natnre, whose benignity is permanent as his 
existence, and boundless as hia empire, has neither left 
his afflicted creatures without consolaliou nor resource. 

'rhe blind often derive advantages even from 1beir loss, 
however oppressii-e and irretrievable: not indeed adequate 
to compensate, but sufficient to alle\'iate their misery. 
The atteulion of the soul, confined to 1hose a'feoues of 
perception which she can command, is neither dissipated 
nor confounded by the immense multiplicity, nor the rapld 
succession, of surrounding objects. Hence her C?ntem· 
plations are more uniformly fixed upon the revoluhons of 
her own inlernal frume. Hence her perceplions of sudl 
external things as are contiguous and ob\·ious to her obser· 
vation, become more exquisite. Hence even her instru
ments of corporeal sensation are more assiduously imprO\'· 
ed: so that from tl:iem she derives such notices of ap
proaching pleasure, or impending clanger, as entirely es
cape the attention oflhose who depend for security on the 
reports of their eyes. He distinguishes the approach of 
his friend by the sound of his steps, by bis manner of 
breal bing, and almost by every audible token which he 
can exhibit. Prepared for the dangers which he may en· 
counter from the surface of the ground upon ~hich he 
walks, his slep is habilually firm and cautions. Hence he 
not only avoids !hose falls which might be occasioned by 
ils less formidable inequalilies, but from its general bias 
he collects some ideas how far his safety is immediately 
concerned; and I bough these conjectures may be some
times fallacious, yet they are generally so true as to pre· 
serve him from such accidents as are not incurred by his 
own lemerity. The rapid torrent and the deep cascade 
uot only warn him to keep a proper distance, but inform 
him in what direction he moves, and are a kind of audible 
cynosures to regulate his course. In places to which he 
bas been accustomed, he in a manner recognises his lat. 
itnde and longitude from every breath of varied fragrance 
that tinges the gale, from e\·ery ascent or decliYity in the 
road, from every natural or artificial soun<l that strikes 
bis ear; if these indications be slalionary, and confined 
to particular places. Regulated by these signs, the blind 
ha,·e not only been known to perform long journies them
selves, but even, if we may credit report, to conduct 
olhers through dangerous paths at midnight, with the ul 00 

most security and exactness. 
It would be endless to recapilulate the nrious rneclian

ical operations of which they are capable by their nicety 
and accuracy of touch. In some, the lactile powers are 
said to have been so highly improved, as to perceive that 
texture and disposition of coloured surfaces by which 
some rays of light are reflected and others absorbed, and 
in this manner to tlistinguish colours; but the testimonies 
for this fact still appear too vague and general to deserve 
public credit. A person who lost theuseofhissight at an ear
ly period ofinfaacy, who ia lhe vivacity or delicacy of his 
sensations was not perhaps inferior to any one, and who hatl 
often beard of others in his siluation capable of distin
guishing colou1·s by touch, stimulated, partly by curiosity 
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io arquire a new train of ideas if possible, but still more 
by incredulily wilh respect to the facts related, tried re
peated experiments by touching the surfaces ~f_different 
bodies and cxam1111ng whether any such dl\'ers1t1es could 
be found in them as might enable him to distinguish col
ours; but ao such diversify could be e\'er ascel'taiu. 
Sometimes, indeed, he imagined that objects which had 
no colour, or, in olher woL·<ls, such as were black, were 
somewhat different and peculiar iu their surfaces, but this 
experiment di<l not always bold. That I heir acouslic per
ceptions are distinct an<l accurate, we may fairly con
clude from the rapidity with which they ascertain the 
acuteness or gra\lity of different tones, and from their ex· 
act discernment of I he various modifications of sound, an<l 
of sonorous objects, if the souuds themselres are in any 
degree significant of their causes. 

'\-Vhen we ruminate on the numberless advantages de
rived from the use of sight, and its immense imporlance 
in extending the human capacity, and improving every 
facul!y of the mine!, we might be tempted to doubt the 
reports conceflling such persons as, wilLout the assistance 
of lighl, ha\'e arri,·ed at high degrees of eminence even in 
those sciences which appear absolutely unattainable but 
by the interposition of external mediums. It has, howev
er, been demon:;trated by the late ingenious Dr. Reid, 
that blind men, by proper instruction, are ::;usceplible of 
almost every idea, and every lrutb which can be impressed 
on the mind by the mediation of light and colours, except 
1he sensations of light and colours themseh1es. Yet there 
is one phenomenon of this kind which seems to have es· 
caped the allenlion of thal philosopher, anJ for whirh no 
author has offel'e<l any tolerable reason, though it certain
ly merits t he attention of a philosopher. For though we 
should admit tJ-.at the blind can undersland with great 
perspicuity all the phenomena of light and colours; 
though it v orts allowe<l that on lbese subjects lhey might 
extend their speculations Ueyond their instructions, and 
investigate the mechanical principles of optics by the 
mere force of geaius aad applicalion, from the data which 
they ba1•e already obtained; yet it will be difficult, if not 
impossible, to assign 3J1Y reason why these objects should 
be more interesting to a blind maa than any other ab:;tract 
truths whatever. It is possible for the blind, by a refen
the memory, to tell that the sky is an azure; that the sun, 
.moon, and stars, are bright; that the rose is red, the lily 
white or yellow, and the tulip variegated. By continual
ly hearing these substantives and adjeclives joined, be 
may be mechanically taught to join them in the same man
ner; but if he has nevet• had any sensation of colour, how
ever accurately he may speak of coloured objects, his 
language must be like that of a parrot; wilhout meaning, 
and without ideas. 

It is scarcely possible to lay down a plan, or enter inlo 
a detail of pal'ticulars, with re!=!pect to 1he mode of educa
iion proper to be pursued fm· the blind. These must be 
<letcrruined by the genius, the capacity, and the circum
sl~nces, of those to whom the general rules should be ap
plied. l\Iu~h therefore must depend on their fortunes, 
much on their temper and genius; for unless tl1ese partic~ 
ulars were known, every answer which could be e:i\len to 
questions of this kind must be extremely gen:ral: and of 
consequenre extremely superficial. Besicies, the task is 
_so much more arduous, because whoerer attempts it can 

expect Iv uerive no assistance Crom those who ham writ .. 
teu on education before him: and lLollgh the blind ha\e 
excelled in more th<:tn one science, yet, except in the case 
of Dr. Saunderson, it <loes riot appeal' that ilny of them 
hare been con<lucted to that deg1ee of eminence at which 
they arri,·ed upon a premeditateJ plan. \Ve should rath
er imagine, tha~ they have bee? l.c<l.through the general 
course and ordrnary forms of <l1sc1plme; and that, if any 
circumstances were favourable to their genius, they rather 
proceeded from accident than design. '!'his melancholy 
trnth reflects no honour on human nature. When con. 
templated by a man of benevolence, it is 11ol easy to gnes9 
whether his mortification or astonishment will be greatesl. 
A heart that glows with real philanthropy feels for the 
whole vilal creation, and becomes in some measure lbe 
sensorium of every suffering insect or reptile. How must 
our sympathy increase then in tenderness and force, when 
the distressed indi\·iduals of our own species become its 
objects! Nor do the blind bear so small a propor
tion to the whole community as, even in a political liew, 
to be neglected. But in this, as in every other political 
crime, the punishment returns upon the society in which it 
is commilted. Those abandoned and unimproved beings, 
who, un<ler proper culture and discipline, might have suc
cessfully concurred in producing and augmenting the gen. 
el'31 welfare, become the nuisances and burdens of fhose 
\·ery societies who have neglected them. The most im· 
porlant view which we can entertain in the education ofa 
person deprived of sight, is to redress, as ef:fecfually as we 
possibly can, the natural disadvantages with which he is 
encumbered; or, in othel' words, 1o enlarge as far as possi· 
ble the sphere of bis knowledge and actil'ity. Tbia can 
only be done by the improvement of hi~ intelleclual, im· 
aginath·e, or mechanical, powers; and which of these 
ought to be most assiduously cultintcd, the genius 0£ 
every indivillua] alone can determine. Were men lo judge 
of things by their intrinsic nalures, less would be expect· 
ed from the blind than others. Buf, by some pernicious 
and unacco_unlable prejudice, people generally hope to 
find them e1lher possessed ofprelernalnral lalents, or more 
altentire to those which they ha\'e than others. Hence 
it unluckily happens, that blind men, who in common life 
are ~oo often regarded as raree shows, when they do uot 
gratify the extravagant expeclalions of their spectalon, 
frequently sink in the general opinion, and appear much 
less co11siJerable and meritorious than they really are. 
rrhis general diffidence of their powers depd\'eS them 
both of opportunity and spirit to exert themselves; and 
they descend, at last, to that degree of in:;ignificance in 
which the public estimate lias fixed them. From the ori~i· 
nal dawning, therefore, of reason and spirit, the parenlB 
anc1 tutors of lhe blind ought to inculcale this maxim upoo 
them; that it is their indispensable duty to excel, and 
that if is absolutely in their power to attain a higb degree 
of eminence. Not that improvemenl should be rendered 
quite easy to them: for all difficulties which are not in· 
superable heighten !he charms, and enhance lhe nlue, of 
those acquisitions which they seem lo retard. But care 
should be taken that these difficulties be not magnified ~r 
exaggerated: for I he blind have a painful sense of their 
own incapacily, and consequenlly a slrong propeu1;ity to 
despair. For !his reason, parenfs and relations oui;ht ne\"• 
er to be too ready in offering their assistance to the b!lllJ 
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in any offi~I? wl1ich tlu~y can perform. or : ~. any acquis1lion 
which fh(') can fH'Oture for lhemselves, \\hether they are 
pror11pfe<.I by amu.;cment or necessity. Let a IJtin<l boy 
be permilled lo walk tLrnugh tbe ncighLourhood without 
a guide, nol only though he should run some hazard, but 
eHn though he should suffer some pain. If he Jias a me
chanical turn, let him not be denied the use of edge tools: 
for it is better that he should lose a little blood, or even 
break a bone, lhan be perpetually confined to the same 
place, debilitated in his frame, and depressed in his mind. 
Such a being can ban no employment but to feel his own 
weakness, and become his own tormentor; or to transfer 
to othcrlS the peevishness arising from the natural, adven
titious, or imaginary, evils which be feels. Scars, frac
tures, an<l dislocations, in Lis body, al'e trivial misfortunes 
compared with imbecilily, limidily, or frelfulness, of 
mintl. Besides the dreadful effecls which inactivity has 
in relaxing the nerves and depressing the spirits, uolhing 
can be more productil·e of jealotssy, em·y, peevis!rness, 
and e\·ery passion lhat corrodes 1he soul to agony, 1han a 
painful jmpression of dependence on olhers, and of our in
sufficiency for our own happiness. The nalurc.I curiosity 
of chil<lreo renders them extremely inquisilive. 'l'his 
disposition is oflen peculiady prevalent iA the blind. Pa
rents and tutors, therefore, should gratify it wheneYer 
their answers can be inlelligible lo 1be pupil: when il is 
olherwise, let them candidly confess the impossibilily or 
impropriely of answering his questions. Nor will the vio
lence of exercise, ;rnd !he tumult of play, be productive 
of such perils as may IJe apprehended. For 1he encour
agement of parents, we can assure them, that lhough, till 
the age of twenly, some blind persons were, on most oc· 
casions, permitted lo walk, lo run, to play at large, 111ey 
have yet escaped without any corporeal injury from 
these excursions. Parents in the middle, or higher ranks, 
who have blind children, ought, by all meons, to keep 
them out of \'Ulgar company. Such persons often have 
a wanton malignity, which impels them to impose upon 
the blind, and to enjoy their painful sensations. But the 
credulily and ignorance of the lower class are no less dan
geroui than their false wit. The illiterate have oflen a 
strong propensity fa relafe whatever is marvellous and 
dreadful. These impressions, when early imbibed, can 
!carcely be eradicated by all the co~spirin~ efforts of ma
ture reason and confirmed experience. Those philoso
phers who Jrnve allempted to break the alliance between 
darkness and sp~ctres, were certainly inspired by lauda
ble moti\·es. Were we endned with senses to adnrlise 
us of e\ ery noxious object before ils contiguity could ren
der it formidable, our panics would probably be less fre
queut and sen!';iblc than we really feel lhem. Darkness 
and silcnre, therefore, have something dreatlful in lhem, 
because 1hey supersede fhe vigilance of those senses 
which give us the earliest notices of lhings. Jn talking, 
1hercfore, to a hlin<l boy of i1niisible beings, let him l1ear 
es seldom as possibl1•, e\'Cl1 in stories which he knows to 
be fohnlous, of \'incliclh·e ghosts, ' ' indiclh e fiends, or 
a\•en~Jng furies. They seize ancl preoccupy e\'ery ::l1'en
uc of terror which is open in the soul; nor are they easily 
di!!pos~ei;iRed. Soon~r may we hope to exorcise a ghost, 
than to oblileratc !heir images in a warm and susceptible 
imairinalion, ''here they l:Ja\·e been habilually imprei;;sed, 
nncl where tl1coc fcelin~' cannot be dissipated by external 
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phenomena. If l1orrors of this kind shoul~ agitate tlic 
heart of a blind boy, which may happen, notwithstanding 
the most strenuous endea,·ours to prevent it, lhe stories 
which he has heard will be most effectually discredited by 
ridicule. This, howHer, must be cautiously applied, by 
gentle gradalions. If he is inspired with terror by effecl ~ 
upon bis senses, the causes of which he cannot inl'esti
gate, pains must be laken to explain these phenomena; 
and to confirm that explication, whenever it can be done, 
by lhe te:ilimony of his own senses and l1is own experi
ence. The exercise of his locomotire and mecl1anicat 
powers will sensibly contribnfe fo dispel these !errors. 
His inventive faculties ought likewise to be inclulged with 
llie same freedom. The data which they explore may be 
presented in such a manner as to render discoveries easy: 
bul still let invenlion be allowed to co-operale. The 111-

ternal triumph which the mind feels from the altainmcnl 
of new truths, heightens theit• charms, impresses lhem 
deep on the memory, and gi,-es them a lasling influence 
in practice. Care should therefore be taken to afford the 
mind a thealre for its exerlions, as exlensi\'C as possible, 
withoul di\'erling it from one greal end, n hich, in order to 
excel, it oughl for ever to have in \iew. 

'Vilh respect lo employments for the blind, if lhe pupil 
be not in easy circumstances, music is bis readiest and 
most probable resource. Cid! and ecclesiaslical employ
ments have either something in their own nalure, or in the 
invincible prejudices of mankind, which renders tJJCm en· 
tirely inaccessible to such as have not lhe 11se of sight. 
No liberal and cultivated mind can enterlain the least hes
itation in concluding, that there is nothing, either in the 
nature of things, or even in the positive institulions of gen· 
uine religion, repugnant lo the itlea of a blinfl clergyman. 
As lo the law, though there could be no donbt that a 
blind man might discharge lhe office of a chamber counsel 
wilh success, yet, as a barrister, his clifficullies must ap
pear formidable, if not absolutely insuperable : for he 
must remember all the sources, whether in natural equity 
or posith·e inslitulions, whether in common or slatute Jal\·, 
whence hi~ arguments ought to be drawn. He must be 
able to specify, and to arrange in IJ1eir proper order, all 
the material objections of J1is antagonists: lhese J1e must 
likewise answer as they are proposed, ex1empore. 1\Then, 
therefore, it is cor.sidered how difficult it is lo temper the 
natural associations of memory wilh the arlifidal arrange
ments of judgment, the desullory flights of imagination 
with the calm and regular deductions of r~ason, the energy 
and pel'lurbation of passion with lhe coolness and tran
quillity of deliberation, some idea may be formed of the 
arduous task which every blind man must achie\'e, who 
undertakes the law as a profe~sion. As to physic, the ob· 
stacles which a bliac1 man must encounter, bolh in lhe 
lheory and practice of that ::irt, will be easily concei\·ed. 
lf the blind must depend upon the exercise of their own 
powers for bread, we ba\·e already pointed out music as 
their easiest and most obvious pro\'ince; but let it be re
membered, that mediocrily in this arl may proYe the bit· 
teresl and most effectual curse which a parent can inflict 
upon his offsprini;: as it subjecls them lo e\'ery ,·icious 
impression or habil, which mny be imbibed or conlracted 
from the lowest and roost abandoned of mankind. If 
youl' pupil, therefore, is not endowed wilh natural talents 
exquisitely proper both for the lbeory and practice of 
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this ort, suffer him by no means fa be initiated in it. If 
his nn.l11ral genius favours your attempts, the piano, hal'p, 
or organ, are Ille most proper instruments for him to be. 
gin; because by these instruments he may be made 
more easily acquainted wilh the extent of musical scales, 
with the powers of harmony, with the relations of which 
it is constituted, and of course with the theory of his art. 
l\Then he becomes a practical adept, tangible signs mny 
be used, by which he may not only be enabled to read, 
but even to set music for himself. Such exercises will 
render him infinitely more accurate, bolh in his pl'inciples 
and practice, than he would otherwise be. 

For the present article we acknowledge ourselves chief. 
ly indebted to the Encyclopedia Britannica, a wo1·k of es
tablished merit; and we have even extended our limit~, 
contrary to our professed design, beyond the pmclical 
part of science, because this article cannot fail to be inter
esting if it is known, as we are informed it is, to be the pro
uuclion of Dr. Blacklock. As an encouragement to !be 
blind, or those who have blind children, we subjoin a few 
instances of extraordinary attainments in blind persons. 

'rbe most illustrious instance is the gentleman whom 
we have just had occasion to name, Dr. Thomas Black~ 
lock; he was born in 1720, at Annan, in Dumfriesshire. 
His father was a bricklayer, and bis mother the daughter 
of a dealer in cattle; both respectable in their characters 
and station. Before he was six years old he lost his sight 
by the smallpox, which prevented his father from execut
in§!; his intention of bringing him up to some trade. He 
therefore encouraged lhe inclination he had eady shown 
for books, by reading to amuse him; first, the srnall pub
lications usually put into the hands of children, and 
afterward the works of our best authors, such as Mil
ton, Prior, Pope, Addison, &c~ His companions, attached 
to him by affection as .well as compassion, wet•e assiduous 
in reading to amuse and instruct him. By their aid he ac. 
CJUired some knowledge of Latin. Poetry was early his 
delight; and at twelve years of age he began to write 
poems himself, of considerable merit. He had attained 
the age of nineteen, when his indulgent father, whose 
kindness made a grateful and indelible impression on his 
mind, was killed by the fall of a malt kiln. This loss, se
vere 1o any one, but doubly so to one in his circumstances, 
and endued with his sensibility, led the way, however, to 
Jiis receil'ing achrantages which, perhaps, had his father 
lived, be migbt never have obtained. He had lived with 
11is mother about a year after his father's death, when he 
began to be spoken of as a young man of uncommon 
genius; and sernral of his poetical productions were hand
ed about, which enlarged the circle of his friends and ac· 
quaintance. Some of these being shown fo Dr. Steven
son, of Edinburgh, that gen11eman formed the benevolent 
design of carrying him to the metropolis, and giving him a 
classical education. He accordingly came to Edinburgh 
in 1741, aod was enrolled as a student of divinity in the 
university, where he continued his studies till 1745; when, 
on account of the national disturbances, he returned to 
Dumfries, and resided with Mr. 1'-I'~urdo, his sister's hus
band. In 174? he published a "olurne of his poems in 
8vo. :Upon his ret~rn to Edinburgh he obtained, among 
other hterary acquaintance, that of the celebrated David 
Hume; who warmly interested himself in his favour, and 
a"isted him in the publication, by subscriptiop1 of the 

quarto edition of his poema, which in 1754 had undergone 
a second edition in oclavo. 'ro the quarto edition .Mr. 
Spence, professor of poetry at Oxfor<I, from regard to the 
author, prefixed an ingenious account of hiB life and writ· 
ings. About this time, while pro1'ecuting bis studies in 
the languages, and every other branch of science from 
which his want of sight did not preclude him, he became 
a complete master of the French tongue, by bis inter. 
course wilh the family of provost Alexander, who had 
married a French lady. After passing the usual triali, 
he was licensed as a preacher by the presbytery of Dum
fries, in 1759; and obtained no small reputation by the 
different sermons he preached, of which he left some vol
umes in mauuscript. In 1762 he married Miss S. Johoa. 
ton, daughter of Mr. Jos. Johnston, a respectable sur
geon in Dumfries: a connection which provec.I the great 
blessing and comfol'tofhis after life. A few days after, by 
lord Selkirk's interest, he obtained the royal presMlatioo 
to the parish of Kirkcudbright: but the inhabitants, from 
,·arious motives, opposing the presentation, the matter was 
compromised by settling a moderate annuity on .Mr. Black· 
lock, upon his resigning his right to the Iii ing. With tbia 
slender provisioa be removed, in 1764, to Edinburgh; and 
adopted the plan of keeping young gentlemen as boarden, 
whose studies he could assist and superinlend: wbichhe 
conlinufd until within four years of his death, "hen his 
weak slate of heallh obliged him to gh•e it up. In 1767 
the uni\.'ersity of Aberdeen conferred on him the degree 
of D. D. In summer 1791 he was seized by a feveriah 
disorder, which, though at first it appeared slight, aod 
never rose to a violent degree, overpowered his weak 
frame, and carried him off on the 3d of July, 1791, in hia 
sevenfy~six:tb year. A foreign author characterizes Ibis 
extraordiaa1·y man in few words. ''Blacklock," says he, 
"will appear to posterity a fabulous character; e\CD now 
he is a prodigy." 

Another 110 less striking instance is Dr. Nicolas Bacon, 
a blind gentlema,n, descended from the same familJ with 
the celebrated lord Verulam, was-, in the city of Brossel11, 
with high approbation created LL.D. He was depri•ed 
of sight at nine years of age, by an arrmv from a crot1bow 
whilst he was all empting to shoot it. ·when he had re
covered his heahh, which had suffered by the shock, he 
pursued the same plan of educatiou in which be had been 
engaged; and having heard that one Nic:asius de Vourdr, 
born blind, who lived toward the end of the 15th century, 
after having distinguished himself by his studies in the 
university of Louvain, took his degree as D. D. in that 
of Cologne, he resolved to make the same atlempt; but 
the public, cursed with prejudices for which the meaoeal 
sen(iitive nature might blush, prejudices equally beneath 
the brutality and ignorance of the Jowest animal instinr:t, 
treated his intenlion with ridicule: even the professors 
themselves were not far from being of the same sentimenl; 
and they admitted him into their schools rather from ao 
impression that it might amuse him, than become of any 
use to them. He bad the good fortune, howenr, conlra· 
ry to their expectations, to obtain the first places among 
his condisciple•. It was then said, that such rapid ad· 
nnces might be made in the preliminary brancbesof his 
education, but would soon be effectually checked by stud
ies of a more profound and abslracted nature. This. it 
•eems, was repeated from school to school, through the 
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whole climn or bis pursuits; and when, in the course or 
acaJtau1i.:al learning, it became neceHary to study poetry, 
it •u 1he general voice that all was O\·er, and at length 
be had reached his ne plus ultra. But here be likewise 
dioappointed their prejudices, and taught them the im
mense difference bellveen blindness of body and blindness 
of soul. A rt er continuing his studies in learning and phi .. 
losophy for two yean more, be applied himself to law, 
1ook. his degree in that science, commenced pleading coun· 
1ellor or ad\'Ocale in the council of Brabant, and bad the 
pleasure of terminating almost every suit in which he was 

~negnat~e~f ;~o:ebs~o:3~~~:~~;:o~farh:sn~: if e:~80es ~ahoerd~~~a;;: 
and yet as well established not only on I he teslimony of 
bis pupils, but by his works. 'l'he following anecdotes of 
Dr. Moyes were not long ago presented to 1he MancheS· 
ter society by Dr. G. Bew, and afterward published. 
" Dr. Henry Moyes, who occasionally read lectures on 
philosophical chymislry at Manchester, like Dr. Saunder
s.on, the celebrated professor of Cambridge, lost his sight 
by the smallpox in bis early infancy. He never recol
lected to ha\'e seen: 'but lhe first traces of memory I 

~:,~~:' 8d: t:d' ~~~ i~oS:J1~::t~1~:~~ ii:a~~1~nt~: :o~~~~fr~ 
where learning of every kind is highly cultivated, and to 
be broughl up in a family devoted to learning. Possessed 
of nati,·e genius, and ardenl in his application, he made 
rapid adrnnces in l'arious departments ef erudition, and 
not only acquired the fundamental principles of mechan
ics, music, and lhe languages, but likewise entered deeply 
int.o tJ1e invesligation of the profounder sciences, and t.Jis
played an acule and general k~owledge o_f geomel·ry, op
tics, algebra, astronomy, chym1stry, and, m short, of most 
of the branches of the N.ewtonian philosophy. !Vlechani
cal exercises were lhe favourite employments of his infant 
years. At a very early age be made himself acquaiuled 
with tho use of edged tools so perfectly, that notwithstand
ing his entire Ulindnes!I, he was able lo make Iii tie wind
milhi; and he even constructed a loom with his own hands, 
which still show the cicah·ices of wounds he recei,·ed in 
the execution of thesejul"enile exploits. By a most agree
able inliruacy and frequent intercourse which I enjoyed 
wifh this accompli!'hed blind gentleman, whilst he resided 
at Manchester, I had an opportunity of repeatedly observ
ing the peculiar manner in which he arranged his ideas 
an<l acquired his information, WbeueYer he was intro
duced inlo comp1rny, I remarked that he continued for 
some lime silent. '.fhe sound directed him to judge off 
the dirnensio111:1 of l11e room, and the different Yoiaes of lhe 
number of persons I hat were present. His distinction in 
the&e respecls was 'ery accul'ale, and his memory so re
tentive 1bat be se!Jorn was mistaken. I ha\'e known him 
instanlly recognise a person on first bearing him speak, 
though more lhan two yenrs bad elapsed since the lime of 
their last meeting. He delermiued pretty nearly the 
!!fature of those be was speaking with, by lhe direction of 
'iheir \'oices; and he made tolerable conjectures respecl
ine; I heir tempers Hnd dispobilions, by the manner in wbich 
U1ey conducted 1 lieir conve!'sation. Jt must be obsen ed 
11rnl thi~ genlleman?s eyes were not totally insensible to 
inrrn~"' li~ht. 'rhe raJS refracted through a prism, when 
suflkien!ly l·ivid, produced certain distingui.shable elft'cls 
on them. The red gave him a disagreeable sensation, 
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which be compared lo the touch of a saw. As the co!
ours declined in violence, the harshness lessened, uni 11 
the green afforded a sensation that was highly pleasing lo 
him, and which he described as conveying an idea similar 
to what he fell in running his band over smnolh polished 
surfaces. Polished surfaces, meandering streams, and 
gentle decJh,ilies, were the figures by which he expressed 
his ideas of beauly. Rugged rocks, irregular points, and 
boisterous elements, furnished him wit 11 expressions for 
terror and disgusf. He excelled in the charms of conver
sation; was happy in bis allusions 1o visual oUjects; and 
discoursed on the nalure, coruposilion, and beauly of col
ours, with pertinence and precision. Dr.1\'Ioyes was a 
striking instance of the power the human soul possesses 
of finding resources of satisfaclion, even under· lhe most 
rigorous calamilies. Though invoh·ed 'in ever cluring 
darknes3,' and excluded from tl1e charming , ·iewa of sil~nt 
or animated nature; -though dependent on an undertalrng 
for the means of his subsistence, the success of which was 
nry precarious; in short, though destitule ot other st~p
port than his genius, and under the mercenary prolechon 
of a pet•son ''hose integrity he suspected; still Dr. Moy ea 
was generally cheerful, and apparently happy. lndeed 
it must afford much pleasure 1o the feeling heart, to ob
sen·e this hilarily of temper prevail almoot unh·ersally 
wilh the blind." There are, in short, few sciences in 
which lhe bHnd have not distittguished themseh·cs: even 
tbose~who~e acquisition seemed e::ssen1ially to depend upon 
vision, ba,·e at last yielded to geniua and industry, though 
dcprh·ed of tlrnt adYantage. Sculplure is nol the most 
practicable art for a bliud man; yet !here are instances of 
persons who l1a,1e taken !he figure of a face by the louc:h, 
and moulcJed it in wax with the utmost exaclness; as '"afJ 
the case of lhe blind sculplor menlioned by De Piles, who 
thus took the likeuess of the duke de Bracciano in a dark 
cellar, and made a marble statue of king Charles I. with 
great elegance and justness. In music, there are, at pres
enl, Ii ring instances how far the blind may proceed. lu 
former periods we shall find illustrious examples how am· 
ply nature bas capacitated the blind lo excel, both in the 
scienti6c and practical departments of I hat enchanting art. 

Dr. Bew, in the Transactions oflhe Manchester Society, 
abo,·e quoted, mentions an instance, which would be be
yond belief if we had it not on such respectable authorj-
1y. "John 1\telcalf, a native of the neighbourhood of 
I\1ancbester, where he is well known, became blind at a 
nry early age, so as to be entirely uncom;cious of light 
and its l'arious effects. This man passed the younger 
part of hjs life as a waggoner, and occasionally as a guide 
in intricate roads during the night, or lrhen the tracks 
were coYered wilh Fnow. Strange as this mny appear to 
those who can see, the employment he has since under
taken is slill more extraordinary: it is one of lhe last lo 
which we could suppose a blind man would ever turn his 
attention. His present occupation is that of a projector 
and surveyor of highways in <liffirull and mountainous 
parts. With the assistance only of a long staff, I have 
se,·ernl limes met this man tra,·ersing the roads, ascending 
precipices, explorine; l"allies, and investigating their sever
al extenls, forms, and siluations, so as to answer his desig:ns 
in the bef't manner. The plans '~hich be desi!!.ns, and 1he 
e~timales he_ makes, are done in a manner peculiar to him
self, and wl11ch be cannot well convey tlie mC<l.niug of to 
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others. His abilities ia this respect are nevertheless so 
great, that he find' constant employment. Most of the 
roads o\·er the Peak in Derbyshire ba\'e been altered by 
bis directions, particularly those in tbe vicinity of Buxton; 
and he iB at this time constructing a new one betwixt Wil
meslow and Congleton, wit!J. a view to open a communica
tion to the great London road, without being obliged to 
pass over the mountains.'' 

Bishop Burnett, in his Letters, menlions a blind lady, 
whom he saw at Geneva, who lost her sight at one year 
old, yet was eminently skilled in most sciences, ancient and 
modern. She spoke French, German, Italian, and Latin; 
and playeU exquisitely on several musical instruments. 
She wrote very legibly with a crayon, The means by 
which her father !aught her to write we.s, by having; let· 
te1·s carved in wood; and by feeling them she acquired a 
correct idea of lheir form. The bishop saw her write, 
which she did 1·ery fast, aided oaly by a machine which 
held the paper, and kept her always in line. 

In the Annual Register for 1762, we have a similar aC· 
count. "A young gentlewoman of a good family in 
Fnnce, now in her 18th year, lost her sight when only hvo 
years old, her mother ha\·ing been advised to lay some 
pigeons' blood on her eyes, to preserve them in the small· 
pox; whereas, so far from answering the end, it ate into 
them. Nature, however, may be said to have compeusat· 
ed for the unhappy mistake, by beauty of person, sweet
ness of temper, vh'acily of genius, quickness of concep· 
tion, and many talents, which cel'tainly much alleviate 
her misfortune. She plays at cards with the same readi
ness as others of the party. She first prepares the packs 
alloUecl to her, by pricking them in several parts; yet 
so imperceptibly, that the closest inspection can scarcely 
discern her indexes. Slie sorts the suits, and arranges 
the cards in their proper seq11ence, with the same preci
sion, and nearly the same facilily, as lhose who have their 
sight. All she requires of those who play with her is to 
name e,·ery card as it is playeU ; and 1 hese she relains so 
exactly, that she frequently performs some notable strokes, 
such as show a great combination an<l strong memory. 
The most wonderful circumstance is, that she should 
bave learned to read and write; but even this is readily 
belie\·e<l on knowing her method. In writing to her, no 
ink is used, but the letters are pricked down on the paper; 
and by the delicacy of her touch, feeling each letter, she 
follows them successh1eJy, and reads every word with her 
finger euds. She herself ju writing makes use of a pencil, 
as she could not know when her pen was dry; ber guide 
on tl1e paper is a small thin ruler, and of the breadth of 
lier writing. On finishing a Jetter, she wets it, so as to 
fix the traces of her pencil, that they are not obscured or 
effaced; then proceeds to fold and seal it, and wrile the 
direction; all by her own address, an<l wilhout the assist
ance of any other person. Her writing is nry slraigbt, 
well cut, and the spelling no less correct. To teach this 
singular mechanism, the indefatigable cares of her affec
tionale mqtller were long employed: who accustomed 
her daughter tQ feel letters cut in ca1'ds OL' pasteboard ; 
brought her tr> distinguish an A from a B, and thus fhe 
whole alphabet, aad afterward to spell \\'ords; then by 
the remembrance of the shape of the letters, to delineate 
them on paper; and lastly, to arrange them io as to form 
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wo1·ds and sentences. She has learn eel to play on the guit. 
ar ; and bas even contrived a wriy of pricking down the 
tunes, as an assislance to hel' memory. So delicale are 
J1er organs, that in singing a tune, though new to her, she 
is able to name tlie notes. In fignreJ dances she acquits 
herself extremely well, and in a minuet with inimitable ease 
and gracefulness. As for lhe works of her sex, she bas 1 
masterly band: she sews and hems perfectly well; and 
in all her works she threads lhe needles for herself, bow. 
e\'er small. By the watch, her !ouch never fails telliog 
her exaclly the hour and minule." 

These instances afford the happiest encouragement 
both to those who labour under this misforlune, not to de. 
spair of attaining by perseverance the intellectual accom
plishments; and a striking admonition to pa1·en(s not to in
crease, by their negligence, a calamily lo which a darling 
child may be subjected by the <liopensa(ion of Pro1•idence. 
Some benevolent institutions have Ueen lately established 
for the employment and instruction of the blind poor; and 
we han lit He doubt thal the views of their projectors •·ill, 
in many cases, be fully answered. 

BLINK of the ice, in sea language, denotes that bright 
appearance produced by the ice near the horizon; and 
perceptible, in approaching the ice, long before it i1 it•elf 
seen. 

BLISTER, ia medicine, a thin bladder contaioinga 
1\'atery humour, whether occasioned by burns, and the 
Jike accidents, or by vesicatories laid on different parts of 
the body for that purpose. 

Cantharides, or Spanish flies, applied in the form of a 
plaster, are chiefly nsed with this intention. See i.\IATE· 
RIA MEDICA. 

BLl'I'UlVl, the blite, or slrawberr.'I •pi11uch, a genus of 
the digynia order and monandl'ia class of plants, and in· 
the natural method ranking in the 12th order, holoraccre. 
The calyx is frifid ; no petals; the seed is one, included 
in a berry shaped calyx. There arc four species, t1i:. 

l. Blitum capitatum, wilh flowers in cluslered beadt at 
the joints and crown of the stalks, is a native of Spain and 
Portugal, but has been 'long preserved in the Dritish gar· 
dens for the beauty of its fruit. It is aa annual plant, with 
leaves somewhat like those of the spinach; tbe stalk rises 
two feet and a half high; the upper part of the stalk h11 
flowers coming out in small heads at every joinl, and is 
terminated by a little cluster of the same ; after the Oow .. 
ers are past, the heads swell to the size of wood slrawber· 
ries, and when ripe have the same appearance, but al'e not 
eatable; they are foll of purple juice, which stains the 
hands of those who bl'Uise them of a deep purple colour. 

2. Blitum tartaricum, with friangular acutely indented 
leaves, is a native of Tartary. It rises to near three feet 
high; the flowers come out from the sides of the stalks, but 
are smaller than those of the capitat um, as is also the fruit. 

3. Blitum drgatum, with small heads growing from the 
sides of the stalks, is a native of the south of France and 
Italy. It seldom grows more than a foot high; t~e leave• 
are of the same shape with those of the capitatum, but 
smaller. The flon'ers are produced at the wings of the 
lea1·es, almost the length of the stalk; they are smaller, 
and aot so deeply coloured as the first. 

4. Blitum chenopodioides, is a low plan!, a native of 
Tartary. 
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All 1hese species being aonual, must be propagated by 
aeed!I, and are very hardy. 

BLOCKS, on ship board, is the usual name for what 
we call pulley• at land, They are thick pieces of wood, 
some with three, four, or fi"e shivers in them, through 
which all tht! running ropes run. Blocks, whether single 
or double, are dh1tinguished and called by the names of 
the ropes they carry, and tbe uses they serve for. Double 
blocks are used when there is occasion for much strength, 
because they will purchase with more ease than si11gle 
blocks, though much slower. 

Block and block, i• a phrase signifying that two blocks 
meet, in haling any lackle or balliard, having such blocks 
belonging to them. Fish block is hung in a notch at the 
end of the davit. It serves to hale up the flukes of the 
anchor at the ship's prow. Snatch block is a great block 
wilh a shiver in it, and a notch cut through one of ifs 
cheeks, for the more readily recejving of any rope; as by 
1hi~ nolch the middle part of a rope ma_y be 1·ee\'etl 
into a block, without passing it eudwise. Jt is common
ly fastened with a strap about the mainmasl, close to I be 
upper deck, and is chiefly used for the fall of the winding 
1ackle, which is reeved into this block, and then broug~t 
to tbe capstan. 

Blocks now used in the navy are made in the Portsmouth 
yard, by means of machinery, which has lately been erect
ed for the purpoae, and which performs the several opera
tions from the rough timber to the perfect block in the 
completest manner possible. But as the machinery is so 
complicated, as would require a dozen pages of explana
tion, to render it intelligible; whilst it could interest, per
haps, bul a small portion of our readers; we have conclud
ed to or.nit it, to make room for more useful inforrna
tion. 

BLOCK engraving. See ENG RAVrNG. 

BLOOD, sanguis, a red liquor, circulating through the 
arteries, ''eins, and other vessels of animal bodies; and 
ser~ ing for the support of life, and nourishment of all their 
parts. See ANATOJ\IY, and PHYSIOLOGY. 

BLOOM, a mass of iron after ha\'iag undergone the first 
hammering, called bJomary. 

:BLOSSOM, denotes the flowers of plants, but more es
pecially of fruit trees. 

BLOW PIPE, or blowing pipe, a hollow tube, used 
by se,·cral artificers : as enamellers, glass makers, jewel-
1cl'S, &c. It is il wind instrument for the purpose of in
creasing the heat of a can<lle or lamp, as common bellows 
are employed for raising the temperature of a fire or fur
nace. 'rhe blow pipe is of great use in practical cbyrnistry. 
See CnrMIS'rRY. 

BLOWING ofglas.<,one of the methods of forming the 
Uirers kinds of WOl'ks in the glass manufacture. 

It is performed by clipping the point of an iron blowing 
pipe in the melted glass, and blowing through it with the 
mouth, according to the circumstances of the glass to be 
blown. 8ce GLASS. 

BLOWING o.f tin, <lenotes lhe melting its ore, after being 
first burnt lo destroy the mundic. 

BLUBBER, denotes the fat of whales and other large 
!ea animals, of which i:~ made train oil. 

'l'he blubber is the adfps of the animal: it lies under 
the skin, and olCr lhe muscular flesh: it is about six inrhes 
in thickue", but about the under lip it is two or three feet 

thick. The quantity yielrled by a good sized whale 
amounts to from forty to eighty hundred weight, or eyen 
more. 'rhe use of the blubber to I he fish seems to be 
partly to poise the body, and partly to keep off the water 
at sowe distance from the blood; and thus il acts as cloth
ing to keep the fish warm. 

BLUE, painter's, is made differently, according to t~e 
different kinds of painting. Jn limning, fresco, and min
iature, they use indifferently ultramarine, blue ashes, and 
smalt: these are their natural blues, excepting the last, 
which is partly natural, and partly artificial. 

Io oil and miniature they also use indigo prepared, as 
alno a factitious ultramarine. 

Enamellel'S and painters upon glass have also blues prop
er lo themseh•es, each prepal'ing them af!er their own 
manner. 

BLUE, lttrnsolP, is used in painting on wood, and is 
made of the seed of that plant: the way of preparing it is, 
to boil four ounces of turnsole in a pint and a half vf wa• 
ter, in which lime has been slacked. 

BLUE, Flanders, is a colour bordering on green, and selw 
dom used but in landscapes. 

BLUING of metals is perfo1·rned by heating them in the 
fire till they assume a blue colour; parlicularly practised 
by gilders, who blue their metals before they apply the 
gold and sih·er leaf. 

BLUE, to·dye skins. Boil elder berries or dtvarf elder, 
then smear and wash 1he skins therewith, and wring them 
out: then boil the berries as before, in a solution of alum 
water, and wet the skins in the same manner once or twice; 
dry them, and they will be Hry blue, 

A BLUE for painting or staining of gl<iss. Take fine 
white santl twehe ounces, zaffer and minium of each 
1hree ounces; reduce them to a fine powder in a bell met .. 
al mortar, then putting the powder into a very strong cruci
ble, cover it and lute it well, and, being dry, calcine it OHl" 

a quick fire for an hour; take out the matter and pound 
it: then to sixteen ounces of this powder add fourteen of 
nitre powder; mix them well together, and put them into 
the crucible again: cover and lute jt, and calcine for two 
hours on a very strong fire. 

BLUE, Prussian. This blue is next to ultramarine for 
beauty, if it is use<l in oil: this colour does not grind well 
in waler. 

BLUE BICE is a colour of good brightness, next to Prus .. 
sian blue, and also a colour of a body, and will fiow 
pretty well in the pencil.. 

BLuE, Saunders, is also of very good use, an<l may 
sene as a shade to ultramarine, or lhe blue bice, \Vhere the 
shades are not re(]Uired to be "ery deep; an<l is of ii self a 
pleasant blue, to be laid between 1be ligh1 and shades of 
such a flower as is of a mazarine blue. 

BLUE, "fine one from ])fr. 110.yle. Take the blue 
lea\ es of rue, and beat them a little in a stone mortar wilh 
a wooden peslle; then put them in water, juice and all, 
for fourteen days or more, washing them e\•ery day till 
they are rotten; and at last heat them and the water to
gether 1ill they become a pulp, and let them dry io the 
sun. This is a 6ae blue for shadin!r. 

BLDE, Indigo. This makes the strongest •bade for 
blues, and is of a soft warm colour, when it ha~ been well 
ground, and washed with gum water, by means of a stone 
and a muller. 
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BLUE, Lacmus, or Lilm1ts. This is a beautiful blue, 
and will rua in a pen as free as ink. It is made of lacmus, 
and prepared thus; take an ounce of lacmus, and boil it in 
a pint of small beer wort, till the colour is as strong as you 
would ban it; then ponroffthe liquor into a gallipot, and 
let it cool for use. '.rhis affords a beautiful colour, has 
extraordinary effec1s, and is a holding colour; if it is 
touched with aquafortis, it immediately changes to a fine 
crimson, little inferior to carmine. 

BLUE, Japan. 'rake gum water, what quantity you 
please, and white lead a sufficient quantity, grind tbe'!1 
well on a porphyry; then take isinglass size, what qua.nh
ly you please, of the fiuest and best swalt a suHicient 
quantity, mix them well; to which add of your white lead 
before ground, so much as may giye it a sufficient body; 
mix all these logethcr to the comistenceofa paint. 

BLUENESS oj' the skies. Sir Isaac Newton observes, 
that all the vapours, when they begia lo condense and co
alesce into natural particles, become first of such a big~ess, 
as to reflect the azure rays, before they can constitute 
clou<ls, or any other colour. 

But Mr. Melville supposes, that the clouds only reflect 
and transmit the sun's light; and that, according to their 
different altitudes, they may assume all the variety of 
colours at sunrising and setting, by barely reflecting the 
sun's incident light, as they receive it through a shorter 
or longer tract of air; and the change is produced in the 
sun's rays by the quantity of air through which they pass, 
from white to yellow, from yellow to orange, and lastly 
to red. 

BLUFF HEAD, among sailors. A ship is said to be 
bluff headed !hat has an upright stern. 

BOA, a genus of serpents belonging to the orderofam
phibia; the generic character is, scuta, or undhided 
plates, both on the abdomen and beneath the tail. 

This genus of serpents is remarkable fq_r 1he \-ast and 
almost unlimited size of some of the principal species, 
"Which in India, Africa, and South America, are occa"":on
ally found of not less than twenty, thirty, and e\-en tbir ... 
ty-five feet in length, and of a strength so prodigious as to 
be able lo destroy cattle, deer, &c. by twisliag round 
them in such a manner as to crush them to death by con
tinued pressure, after which they swallow them in a very 
gradual manner; and when thus gorged wilh their prey, 
become almost torpid with repletion, and if disco\ ered in 
this stale, may without much difficully be destroyed by 
shooting or other methods. There is reason to suppose 
that these gigantic serpents are become less commou now 
than some centuries backward. 

There are nineteen species, viz. 
!. Boa constrictor. Of all the larger bore this is most 

conspicuous, and is at once pre-eminent from superiol'ily of 
size and beauty of colour: in this respect indeed it ap· 
pears to be subject to considerable variation from age, 
sex, and climate, but may be distinguished in every stale 
from the rest of its tribe by the peculiar di:iposition of its 
variegations. rrhe ground colour of the whole animal, in 
the younge_r specimens, is a yellowish gray, and sometimes 
even a bright yellow; on which is disposed along the 
w.hole lenglh of the back. a series of large, cbaia like, red-

te1::i?~r~:r~~ :~~n ~~~t!~~~:s ~e{;~~'Zo~;1~ ;::~~~:~i~;~~ 
nlar rnlervals; between these larger marks are disposed 
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many smaller ones of uncertain forms, and more or lesa 
numerous in different parts. 

The boa constrictor is a nath-e of Africa, India, t.be 
larger fodian islands, and South America, where ii cbiefty 
resides in the most retired sit-nations in woody and marshy 
regions. 

It was, in all probability, an enormous specimen of thia 
very serpent that once diff~11rnd so violent a lerroramongat 
the most valiant of mankind, and threw a whole Roman 
army into dismay. Historians relate this surprising e\'eot 
in terms of considerable luxuriance. Valerius Maximu1 
thus mentions it from Livy, in one of the Josi hooks of 
whose history it was related more at large. 

"And since we are on the subject of uncommon phe .. 
nornena, we may here mention the serpent so eloquently 
and accurately recorded by Livy; who says, that near 
the river Ba grad a in Africa, a snake was seen of so enor~ 
mous a magnitude as to prevent !he army of Attilius Reg. 
ulus from the use of the river; and after snatching op 
sevel'al soldiers with its: enormous mouth, and de\.'ouriog 
them, and killing several more by strikiag and squeezing 
them with the spires of its tail, was at length destroyed by 
assailing it with all the force of military engines and show
ers of stones, after it had withstood the attack of their 
spears and darts: that it was regarded by the whole ar
my as a more formidable enemy than even Carthage itself: 
and that 1be trbole adjacent region being tainted 1''ilh the 
pestilential effluvia proceeding from its remains, and the 
waters wilh its blood, the Roman army was obliged to re
mo' e its station: he also adds, that the skin of the monster, 
measuring 120 feet ip lengtb, was sent to Rome as a trophy." 

The flesh of this serpent is eaten by the Jqdians and 
negroes of Africa, and they make its skin into garm~nts. 
See Plate XV. Nat. Hist. fig. 50, 

2. Boa scytale, or spotted. 'l'he spotted boa is some
Hmes scarcely inferior in size to the constrictor, and is of 
similar manners, destroying, like th;lt animal, goats, sheep, 
deer, &c. lt is described as being generally o( a gray•• 
glaucous colour, marked with large orbicular black spot• 
on the back; and with smaller onei, of similar form, but 
with white centres, on the sides; while on the abdomen 
ar.e scattered several oblong spots and marks, interspersed 
w1I h smaller specks and variegations. It h~ a naHve of 
several parts of South An1erica, and, like other large 
snakes, is occasionally eaten by the Indians. 
. 3. Boa cenchris, or ringed. This also g_-rows to a large 

s1z~, though not equal to either of lhe former species, from 
'~hie~, as well a-s from most others, ii may be easily di11i
lmguJShed by the regular dislrihution o( its colouni; tho 
general cast being ferruginous, darkest on the back, whel'tl 
it. i:! marked by a continued series of ve1·y large blnck;sb 
circles from head 1o tail; while along the sides are i1tfer• 
spersed several kidney shaped blackish spots with white 
centres: 1,he head is a lengthened form, and is marked b1, 
a black longitud.inal and two lateral bands. 'l'his aaimalil 
a native of South America. 

4. Boa enyclris, or waler. 'I1hiR species, according te 
Lian~us, is val'iegated with different shades of gray; the 
teeth in the lower jaw are longer than usual in I his genus; 
the number of abdominal scuta is 270, and of the suhcau• 
Qal ones 105 • 

. 5. Boa orphrya.s, or brown, mentioned by Linmeus from 
a specimen in the museum of Degeer: has the geaeral habit 
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of the B. conslriclor, bul is of a dark or dusky colour, and 
bas 281 abdominal and 84 •ubcaudal scuta. 

6. Boa caniua, a highly beautiful snake:· measuring 
about four feet in length, and being of moderate size or 
thickness in proportion: the bead is large, and shaped like 
that of a dog; the colour of the whole animal on the up· 
per parts is a most beautiful Saxon green, with seleral 
short, undulating, transverse white bars down the back, the 
edges of which are of a deeper or stronger green than the 
ground colour o[ the body: the under or abdominal part is 
while. This species i~ a native of South America. In 
the Briti:sh Museum is an elegant specimen. 

7. Boa regia i!!, in the form of its head and the general 
shape of the body, most allied lo the canina and phrygia. 
In ils colour it appears to vary, the ground colour being 
white, but the variegations sometimes dusky or chesnut, 
and sometimes of a most elegant orange red, accompanied 
by a linge of blosliom colour on the lighler parts. 'l'he 
head is covel'ed in front with large scales: the tail is ex
tremely r:ihol't, and tapel's suddenly. 

8. Roa phrygia. Among the whole serpent lribe it may be 
doubted whet her thel'e exists a species ruore truly elegant 
than the present. Its general size seems to be nearly that 
of the boa canina, but its length is rather greater in pro
portion: the ground colour of the whole animal is white, 
with a very slight cast of yellowish brown on the back, 
while along the whole upper part is disposed a coutiuued 
series of black variegations, so conducted as to bear a 
!5triking resemblance to an embroidery in needle work: the 
head is of the same form with I hat of the boa canina, and 
marked by three narrO\V black streaks, which, running 
along the top of the head and the cheeks, join with the 
embroidered pallern of tbe back. 

9. Boa hortulana is of moderate size, measu1·ing only a 
few feet in length, and being or a slender form ; has obtain
ed its Linnrean title from the singular variegations on the 
head, which are of a blackish brown, on a pale ferruginous 
or yellowish ground, and in some degree represent the 
form of a parterre in an old fashioned garden: lhe varie
gations on the body are of similar colour, and are dispos
ed into large circular, and sometimes angular patches on 
the sides. See Plate XV. Nat. Hist. fig. 51. 

10. Boa murina is a middle. sized ~pecies, measuring 
about two feet and a half or three feet in length, and being 
of a moderately thick form: the colour of the whole upper 

r~~te j:O~~Jbr~·C~(;~~~S ~f~~:~~e~ji(~I a s:;~~~h~ti~~~~~?r 
manner along the back and sides: the head is marked on 
•ach side by two longitudinal black stripes: this species is 
.. id to feed principally on rats, and lo be found in South 
America. 

11. Boa crotaline is a native of Surinam, and is a large 
l!!pecies, marked on the back by a chain of black rhomboid 
spots, and is furni!lbcd with very large and sl.rong fangs. 

12. Boa fasciala. It is to Dr. Patrick Russel that we owe 
the knowledge of this remarkable species, which is a na. 
tire of India, and is said to be most frequent in the coun
try of Bengal. II is of a yellow colour, marked with pret
ty numerous dusky blue ll'ansverse bands, continued at 
equal distances: the head is rather small, and covered in 
front with large scales: the body is of a trigonal form, the 
•ides slopi11g l'ery considerably: the whole length of the 
animal i• something wore than 5, e feet ; the diameter, 

in the thickest part, being nearly fil'e inches: the length 
of tbe tail five inches only, and its termination rather ob· 
tuse. 

This snake is among the number of poisonous species, 
and ifs bite is considered by the Indians as inevitably fa
tal. A specimen was brought lo Dr. Russel in the month 
of November, 1788, in an apparently weak and languid 
state, having been bruised in taking. Being set at liberty 
in a room, it crept slowly toward an obscure corner; 
where a chicken being presented to him he took 110 partic
ular notice of it, and even suffered the bird to stand on 
his back. As he showed no disposition to bite, hi:! jaws 
were forcibly opened, and the thigh of the chicken be
ing placed between them, the mouth was so closed ovet 
it as to oblige the fangs to act. The bird, when disengaged, 
showed immediate symptoms of poison, and after several 
ineffectual efforts to rise, rested with the beak on fhe 
ground, the head being seized with trembling. In the 
space of twenty minutes it lay down on one side, and con
vulsions soon supenening, it expired within twenty-six 
minutes from the bite. 

13. Boa viperina is also an Indian species, first describ
ed in I be work of Dr. Russel. It is about a foot and a 
half in length and of a moderately deep brown colour; the 
back being marked throughout the whole length by a broad 
undulating black band, with a narrow yellowish while mar
gin, while along the sides runs a row of somewhat irregular • 
roundish black spots: the under part of the animal is of a 
pearl colour. 'I1he J1ead is hardly broader than the neck, 
oblong, roundish, depressed, subtruncate, and Col·ered 
wilh small scales~ the leeth are small and numerous, and 
as there is a marginal row in the upper jaw, there are or 
course 110 fangs: the trunk or body is round, of nearly 
equal thickness, and coated with small, orbicular, close set, 
carinatedscales. 

'l'his snake, Dr. Russel informs us, is said to produce 
by its bite a slow wasting of the fingers and toes, similar 
to what happens in some leprous cases. A living speci
rnenJ howe\ler, which he obtained in Dec. 1788, from Gan
jam, enabled him to make some experiments with it on 
chickens; but though it arrived in excellent order, and 
bit ferociously, the bite was followed by no symptoms of 
poison. 

14. Boa lineata, geedi paragoodoo, or cobra monil, is of 
an extremely dark blue colour, so as to appear almost 
black in certain lights, and is marked throughout the whole 
length of the upper part by several transverse cun-ed and 
dotted white lines at somewhat unequal distances. The 
natives of India, who generally exaggerate the noxious 
character of their serpents, assert that the bite of this an~ 
imal'produces immediate death. The experiments of Dr. 
Russel, however, prove that it is seldom fatal to chickens 
in less than half an hour, and to dogs in less than an hour 
and ten minutes. Its poison was also observed to cause 
less violent coovuli;ions in the animals infected by it than 
that of the cobra de capello, and another highly poisonous 
Indian snake called katuka rekula poda; but produced a 
greater degree of stupor. 

J 5. Boa horatta is a small species, measuring only about 
fifteen inches in length. Its colour is a dark ~rown, with 
a row of spots on the ridge of the back, from the neck to 
the end of the tail? nrying a little in size and 6~ure, but 
all of a dull yellowish colour edged with black. The fangs 
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or poisoning organs oft bis snake show .it to be noxious ; 
}Jut in what degree could not be a~certa1ned by Dr. Rus .. 
sci, who could not meet with a li\"ing subject to make the 
necessary experiments with. It is reported, howeHr, to 
be one of the most fatal of serpents. 

16. Boa siamese, a small species, but very long in pro
portion to its breadth; the circumference or 1 he body be
ing scarcely more than an inch and a half, and 1he Jengllt 
from two to three feet: the head shaped like that of the 
boa canina: the colour of the whole animal pale yellow 
abo\•e, with pretty numerous transverse broken bars of 
white, with black or deep brown edges; the abdomen yel
low. rrhis s'"pecies is said to be a native of the East In· 
dies, and particularly of the kingdom of Siam. 

17. Boa contOL'ix, a small species, seldom exceeding the 
length of about fifteen inches: head large, with the cheeks 
swelling out like those of vipers; the nose turning up, 
like that of a hog: the body very thick toward the bead: 
colour pale brown, with several large black spots or 
patches disposed along the back and sides. This species 
is a native of North America, and is of a poisonous nature: 
it is slow in its motions, and has a malevolent aspect; the 
tail is nearly a third of the length of the whole animal. 

18. Boa palpehrosa. Length about fifteen inches: head 
rather large, and covered in front wilh large scales: eye ... 
brows remarkably prominent; body thir.k in proportion to 
its length: colour pearly gray above, with obscure trans
verse dusky or bluish undulations; beneath pale yellow 
brown: native country unknown. 

19. Boa annulata. This is ralhera small species, meas
uring about two feet in length: in its general appearance it 
is allied to the boa hortulana; but the back is marke<l with 
large round black spots, almost encircled by a narrow 
zone of lhe same colour. It is a native of South America. 

BOAR. See Sus. 
BOAilD, among seamen. To go aboard, signifies to 

go into tbe ship. To slip by the board, is to slip down 
by the ship's side. Board and board, is when two ships 
come so near as to 1ouch one another, or when they lie 

.. side by side. To make a board, is 1o 1nm to wind\vard; 
and the longer your boards are, the more you work into 
the wind. To board it up, is to beat it up sometimes upon 
one tack, and sometimes upon another. She makes a 
good board, that is, the ship advances much at one tack. 
'l'he weather board, is that side of the ship which is to 
windwar<l. 

BOAT, a small open vessel, commonly wrought by rowing. 
The structure, and e\·en the names of boats, are differ .. 

ent, according to the different uses they are designed for, 
and the places where they are to be used. 

The se\·eral boats and their names are as follow: a 
long boat, a jolly boat, a skiff, a pinnace, a waler boat, a 
yaul; the preceding six are boats for ships. Olher boats 
are, a gondola, a Greenland boa!, a Bermudas boat, a bal
)on of Siam, a horse boat, a periaga, a pleasure boat, a 
ponton, a canoe, a crucle, a curry curry, a deal booker, a 
felucca, a ferry boat, a praw, a flying praw, a punt, a tilt 
boat, a lod boat, a we~I boat, a wherry, &c. 

The boats or wbernes plying about London, are eilher 
scullers, wrought by a single person, wilh two oars; or 
oars, wrought by two persons, with each an oar. All boafs 
rowed with more than four oars aboye or below Loudon 
bridge, are forfeited. 

BOA 

BoAT, lift, a boat invented l>y l\lr. -Icnry Greathcad, 
of South Shields, fOl· tLe purpo~e of procniug the 
lives of shipwrecked persons. Tbe following circumotance 
gave rise lo this invention: 

In 8eplember, 1789, the ship Adventure, of Newcastle 
was st randed on the Herd •and, on the south side of Tyne'. 
mouth haven, in the midst of tremendous breakers; and 
all the crew dropped from the rigging one by one, in tho 
presence of thousands of spectators; not one of whom 
could be prevailed upon, by any reward, to venlure out 
to her assistance, in any boat or coble of the common coo. 
struction. 

On this occasion the gentlemen of South Shields called 
a meeting of the inhabitants, at which a commillee waaap
poinled, and premiums were offered for plans of a boat 
which should be the best calculated to brave the dangers 
of the sea, particularly of broken water. 

Many proposals were offered; but the preference was 
unanimously given to that of Mr. GreatheaJ, who was im. 
mediately directed lo build a boat at the expense of the 
committee. 

This boat went off on the 30th of January, 1790; and 
so well has it answered, and indeed exceeded, every ex· 
pectatioo, in the most tremendous broken sea, th11.t since 
that time, not fe\ver than two hundred lives have been sav
ed at the entrance of the Tyne alone, which olberwise 
must have been lost; and in no instance has it ever failed. 

The principle of this boat appears to ham been suggest· 
ed to Mr. Greathead by the following simple fact: Take a 
spheroid, and dh ide it into quarters; each quarter is ellip
tical, and nearly resembles the ha]f of a wooden bowl, 
having a curvature with projecting ends; ibis thrown into 
the sea or broken waler, carrnot be upset, or lie wilh the 
bottom upward. 

The length of the boat is thirty feet; the breadth ten 
feet; tbe depth, from the top of the gunwale to the lower 
part of the keel in midships, three feet three inches; from 
the gunwale to the platform, within, two feet four inches; 
from the fop of the stems, both ends being similar, to the 
horizontal line of the bottom of the keel, five feet nine 
inches. The keel is a plank of three inches thick, of a 
proporlionate breadth in midships, narrowing gradually 
toward the ends, to the breadth of the stems at the bot· 
tom, and forming a great con\'exity downward. The stems 
are segments of a circle, with considerable rakes. The 
bottom seclion, to the floor heads, is a curve fore and aft1 

with the sweep of the keel. The floor timber has a small 
rise curving from the keel to the floor heads. A bilge 
plank is wrought in on each side, next the floor heads, 
with a double rabbit or groove, ofa similar thickness with 
the keel; and, on the outside of Ibis, are fixed two bilge 
trees, corresponding nearly with 1he level of lhe keel. 
The ends of !he botlom section form that fine kind of en· 
trance observable in the lower part of the bow of the fish· 
ing boat called a coble, much used iu the norlh. From 
this part to the top of the slem it is more elliplical, form· 
ing a coasiderahle projection. The sides, from the floor 
l1eads to the top of !he gunwale, f:iaunch off on each side, 
in proporlion to aborn half the breadth of the floor. The 
breadlh is continued far forward toward the ends, leaving 
a sufficient lenglb of straij\bl side at 1he top. The sheer 
ii- regular along the straighl sirle, and more elevateJ fo'if• 
ard the ends. The gunwale fixed to the outside is three 
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inches thick:. The sides, from the under part of the gun
wale, along the whole length of the regular sheer, extend· 
ing twenty·one feet six inches, are cased with layers of 
cork to the depfh of sixteen inches downward; and the 
thickne!S of this casing of cork being fot1r inches, it pro~ 
jecls at the top a Jillie wilhout the gunwale. The cork, 
on the outside, i! secured with thin plates or slips of 
copper, and the boat is faslened with copper nails. 
The thwarts, or seats, are five in number, double banked: 
consequently the boat may be rowed with ten oars. The 
thwarts are firmly stanchioned. The side oars are short, 
with iron tholes and rope grommets, tJo that the rower cau 
pull either way. The boat i• steered with an oar at each 
end; and the steering oar is one lhird longer than tbe row· 
ing oar. '1,he plalform placecl at lbe bottom, within the 
boat, is horizon1al, the length oft he midships, and elevated 
at the ends for the conYeoicnce of the steersman, to gi,·e 
him a greater power with the oar. The internal part of the 
boat next the sides, from the under part of the thwarts down 
to the platform, is cased with cork; the whole quantify of 
which, affixed to the life boat, is nearly sel'en hundred 
weight. The cork indisputably contributes much to the 
buoyancy of the boat, is a good defence in going alongside 
a vessel, an<l is of principal use in keeping the boat in an 
erect position in the sea, or rather for giving her a very 
lhely and quick disposition to recover from any sudden 
cant or lurch which she firn.y receive from the stroke of a 
heavy wa\•e. But, exclusively of lhe cork, the admira
ble conslrnclion of this boat gh•es it a decided }'>f'e-emi
nence. The ends being similar, the boat ean be rowed ei
ther way; and this peculiarity of form assisls her in risiug 
over the wa,·es. The curvature of the keel and bol lom 
facililates her movement in turning, and conll'ibutes to 
the ease of the steerage, as a single sll·oke of the steering 
oar has an immediate effect, the boat moving as upon a cen· 
tre. 'rhe fine entrance below is of use in dividing the 
waves, when rowing against them; and, combined ,with the 
convexity of the bollom, and the elliptical form of the 
stem, admits her to rise wilh wonderful buoyancy in a 
high sea, and lo launch forward with rapidity, without 
shippine; any water, when a common boat would be in dan· 
ger of being filled. The flaunching or spreading form of 
the boat, from her floor heads fo the gunwale, gives her a 
considerable bearing; nod the continuation of I be bread lb, 
well forward, is a great support to her in !he sea; and it 
bas been found by experience that boats of lhis consll'uc~ 
tion are Hie best sea boats for rowing against turbulent 
waves. The internal shallowness of the boat from the 
gunwale do,vn lo the platform, the convexity •f Ille form, 
and lhe bulk of cork within, leave a very diminished space 
for the water to occupy; so that the life boat, wbe" filled 
·9:ilh waler, contains a considerable less quantity than 1be 
common boal, anJ is in no danger either of sinkiog or 
o\'erturning. It may be presumed by some, that in cases 
of J1igh wind, ae;itated sea, and broken wa\·es, a boat of 
such a hulk could not prernil against them by lhe force of 
oars; but the tife boat, from her peculiar form, may be 
rowed ahead, when the alfempt in other boats would fail. 
Boals of the common form, a<lapled for speed, are of 
co1m1e put in motion with a small power; but for wan I of 
buoJanry and hearing, are overrun Uy lhe waves, and sunk 
when impelled against them; an<l boats constructed for 
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burthen meet with too nmch resistance from the 1rind and 
sea when opposeJ to them, and cannot in such cases be 
rowed from the shore to a ship in distress. 

i\lr. Grealhead gives the following instructions for !he 
management of the life boat: 

The boals in general of this description, are painted 
while on the outside; this colour more imuJediately en· 
gaging the eye of the spectator when rising from the hol
low of the sea than any other. The bottom of the boat 
is at first varnished, which will take paint afterwar<l, fol." 
the moi·e mi11ute ins peel ion of purchasers. The oars she 
is equipped with are made of fir of the best quality; hav .. 
i11g found by experience that a ro,·e ash oar, that will 
dress clean and light, is too pliant among the breakers; 
and when made strong and heavy, from rowing double 
banked, the purchase being short, sooner exhausts lhe 1·ow~ 
er; which renders the fir oar, when made stiff, pref era· 
ble. 

Jn the management of lbe boat she requires tweh·e men 
to work her: that i-,, the me11 on each side rowing double 
banked, with an oar slung over an iron thole, with a grom
met, as pro\'ided, so as tO enable the rower to pull eilher 
way, and one man at each end to sleer her, and to be 
ready at the opposite end to take rbe steer oar when wan f
ed. As, from the construction of lhe boal, she is aJ .. 
ways in a position to he rowed eilber way, wilbout turn .. 
ing the boat: when manned, the person who sleers hel" 
should be well acquainted wilb the course of the tides, in 
order to lake every possible advantage: the best method, 
if tbe direclion will admit of it, is to bead the sea. The 
steersntan should keep his eye fixed upon lhe wave or 
breaker, and encourage the rowers to give way as the 
boat rises to it; being then aidetl by the force oft he oars, 
she launches over it wilh ·rnst rapidity, wilhont shipping 
any waler. It is necessary to observe, that lhere is often 
a strong reflux of sea occasioned by the stranJeJ wrecks, 
lVhich requires both despatch and care in the people em. 
ployed !bat tbe boat be not damaged. When the wreck is 
reached, if the wind blows lo the land, the boat will come 
in shore without any other effort than steering. 

BOATSWAIN, a ship offieer, to whom is com milled tbe 
charge of all lhe tack lings, sails and rigging, ropes, cables, 
anchors, flags, pendants, &c. He is also lo lake care of 
the long boat and its furniture, and lo steer hel' either by 
himself or his mate. He calls out the several gangs and 
companies aboard, to the due execution of !heir walches, 
works, spells, &c. He is likewise provost marshal, who 
sees and punishes all offenders senleuced by 1he captain, 
or a court marshal of the Beet. 

BOB, or ball, is a n1etallic weigllt, allacbed to the low. 
er extremity of a pendulum rod, by means of a tapped ad
jusfiug nut, at such a clisfance from the point of suspension 
as the time of a given ,·ibration requirefl. 

BOBBIN, a small piece of wood turned in tl1e form of a 
cylinder, with a liflle border julfing out at each ent.I, bor
ed through to receive a small iron ph of. Jt sen-cs te 
sp~n with the ~pinning wheel! or to wind thread, worsted, 
hair, collon, lll1lk, gold, and R1her. 

BOCARDO, among logicians, the fifth mo<le of the 
~hird fig.nre of syllogis'!'s, in which the middle proposition 
is an unn ersal affirmative, and the first and last p•rticular 
negath·es, thus: 
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B" Some sickly persons are not studeotJ; BOERHAAVIA, a genu3 of the monogynia order, and 
CAR E,·ery sickly penon ig pale; monandria class of plants. There is no calyx; the cor• 
no Therefore some persons are pale that are not student, , olla is monopetalous, campanulated, and plaited; and the 

mo~~;~i~~~;, ~~~at~~d~::n~~l~'~~:~: ~M.":r~: ~!cit~: :fi"~,;~,~~e~f ~~~e1n~'!~s~els::Ue ~:·~~::;ep~e;~~n ~~~:~e:; 
tho natural method ranking under the 27th order, rhrea- 6 feet high, but most of them only 18 inches or 2 feet, 
cl ere. The calyx is diphyllous; there is oo corolla; the They bear flowers of a yellow or red colour. 
stylus is bifid; the berry is dry, and monospermous. Of BOG properly signifies a quagmire, covered indeed 
this genus there is but one known species, vis. with grass, but no_t solid en~ug~ to support the weight of 

BoccoN1Afrulescens, which is esteemed for the beau- the body; in wb1ch sense 11 differs only from marshes or 
ty of its large foliage. It is very common in Jamaica and fens, as a part from the whole: some even re:stl'3in lhe 
the warm parts of America, where it grows to the height tel'm bog to quagmires peal up between two hills; where
of JO or 12 feet, having a straight trunk as large as a man's as fens lie in champaign and low counlries, where the de. 
arm, and covered with a while smooth bark. At the top scent is very small. To drain boggy lands, a good meth .. 
it divides into several branches, on which the leaves are od is, to make trenches of a sufficient depth to carry oft' 
placed alternately. 'I'hese leaves are 8 or 9 inches long, the moisture; and if these al'e pal'lly filled up with rough 
and a or 6 hroad; and are of a fine glaucous colour. The stones and then co\•ere<l with thorn hushes and straw to 
whole plant abounds with a yellow juice of an acrid ua.. keep the earth from filling up their interslices, a stratum 
ture; so I hat it is used by the inhabitants of America to of good earth and turf may be laid over all ; the cavities 
take off warts and spots from the eyes. The sJngular beau.. among the stones will give passage to the waler, and lhe 
ty of this plant renders it worthy of a place in every curious turf will grow at top as if nothing had been clone. 
collection; and it seems the Indians are very fond of ii; BOILING, or ebullition, in physics, the agitation of a 
for Hernandez tells us, their kings used to plant it in fluid body, arising from the applicalion of flre, &c. 
their gardens. It is propagated by seeds from America, It has been proved that all fluidity i• lhe effect of a certain 
and must always be kept in a stove. ~ quantity of caloric, or the malt er of heat, absorbed by a 

BOCK LAND, in the Saxons' time, is what we now body in passing from a solid to a fluid slafe, as is shown in 
call freehold lands, held by the better sort of persons by the melting of ice, tallow, wax, &c. Boiling is the acl of 
charter or deed in writing; by which name it was dis tin- a body passing from a fluid slate to that of vapour, occa .. 
guisbed from folkland, 01· copy hold land, holden by the sioned .by a further absorption of caloric. 

co~~o/:~r~h;~\~~~ 1a:r~~;~~ded solid substanQll, of it- tai~f.,~\~,~~~uii~:.risli~<lu~~~~; t~~:~~~e:f ~;;:r"~1:!e~~:~; 
self utterly pas~ive and inaclive, indifferent either to mo- liquid has acquired a certain temperature, those particles 
tion or rrst; but capable of any sort of motion, and of all of it which are next the botlom, become elastic, and ris11 
figures and forms. up, as they are formed, through the liquid, like air bubbles, 

Descent of Bon1E8. Heavy bodies, in an unresisting me- and throw the whole into a violent agitation. rrhe liquid 
dium, fall with an uniformly accelerated motion; whence is then said to boil. 
lhe spaces descended are in the duplicate ratio of the A pleaRing experiment isrelated by that elegant a.nd io
times and velocity, and increase according to the uneven genious philosopher, the present bishop of Landaff,·wbicb 
numbers tt 3, 5, &c. 'l~he times and \'elocities are in a is illustrative of the nature of boiling in general, and partic· 
subduplicale ratio of the spaces. The velocity of de- ularly of what has been just advanced. \Vilh an intention of 
scending bodies is in pl'oporlion to the times frorn the be- exhibiting a striking instance of the increase of dimensiooa 
ginuiog of their fall; and the spaces described by a falling produced by heat in ftui<ls, he took a glass \'essel not on· 
body, ar~ as the squares of lhe times from the beginning of like the thermometer in form; the bulb contained abona 
their fall. See MECHA.Ntcs. gallon, the slem had a small diameter, and was about two 

Boov, in geometry, the regular bodies, or those which feet in length. This vessel he filled with boiling water to 
hne all their angles and sides similar and equal, are five, the very top of the stem, and corked it close with a com .. 
vfa. tetrahedron, octahedron, dodecahedron, icosahedron, mon cork. ·The water and the cork were at first ornligu .. 
and the cube. ous, but as the water cooled it contracted, and sunk visibly 

Bovv, among painters, as to bear a body, a term in the stemi and thus the first intention of the experiment 
9ignifying I bat the colours are of such a nature as to be was answered. But here an unexpected phenomenon pre .. 
capable of being ground so fine, a.nd ~ixing with the Oil so sented itself. The water, though it was remo\·ed from lhe 
cnt11e~y,astoseemonlyave1yt?1cko!lofthesamecolour. fire, though it was growing cold, and had for some lime 

BOEBEilA. Chrysm•themoides, 10 botany, a plant enlirely ceased from boiling, began to boil very "iolently. 
of the _syngenes1a., superftua .class and order of plants.: ttJe ~ When a hot iron was applied to that part of the stem, 
ca~yx is ~uplex; corolla radiated, luted, annual, a nafl\'e of through which the water in contracting itself had descend· 

l\ti~~~·iiM~~IA, a genus oft he monoecia tetrandria class ~:~:~en e~~!1~!~10~~~s:nat!~ ~t~~:~~!t :::er~h:::~d:~~~ 
and order. The essential character is, male, calyx four Jy '·iolent, when, by the application of a cloth dipped in 
~arted; coro.lla none.. F_emale, calyx none; germ oho- cold water, that part was coolerl. To account for these 
'ate; style single; s~ed sm~le, compressed. appearances, it is only necessary to recollect, that by lhe 
~here are five species, natives of America. and the West sinking of the waler in the slem, a kind of ncuum is left 

ladies. betwecu its surface and the cork; the water therefore 
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neceHarily boils wilh a lower degree of heat than it would 
under lhe pressure of the atmosphere. The space be· 
tween the cork and the water is not however a perfect 
vacuum : it is occupied either by the npour of (he water, 
or by a small portion of air, or by both. Heat increases the 
elasticity both of air and vapour, and thus augments the 
pressure upon the surface of the waler, hence the ebulH· 
lion cease• upon the application of lhe bol iron. Cold, 
on the contrary, diminhshers the elasticity of the air, and 
condensea vapour; and thus the pressure upon the sur
face being lessened by lhe application ofa cold cloth, lhe 
ebullition of the \Valer became more violenL The heat 
of the water when it ceased boiling was 130 degrees. 

An experiment of anolher distinguished philosopher af. 
fords perhap• a helter illuslration of the whole theory 
which has been jusl ad\'anced. This ge•tlernan placed a 
quantity o( ,·itrioJic el her under the receiver of an air pump, 
whjch was so contrived that be was able to let down a 
thermometer at pleasure wilbout admiting the extemal air. 
He no isooner began to extract the air, than the elher was 
thrown into a violent ebullition, at the same lime its tem
perature sunk surprisingly. When the ether was first put 
m, its temperature was about 58 degrees, but it became so 
cold when boiling, that a quantity ofwalel' in a vessel COil· 
tiguous to it was suddenly frozen. 'I1be manner in which 
these phenomena may be explained is this: '!'he weight 
of the a.lmoi;phere being removed, the heat which the 
ether contained was sufficient to make it boil. 1'he ele
mentary 6re which the ether lost in boiling was disposed 
of in forming a vapour more subtile than the ether itself; 
which could not, consistently with the principles estab
lished, be formed wilhout I he absorplion of a considet·able 
quanlily of lhe mailer of fire. Now as it appears that wa
ter and spidt of wine boil in vacuo at 122 degrees below 
their ordinary boiling point, it is natural that ether, which 
boils in lbe open air at about the heat of the human blood, 
1hould boil in vacuo at 24 degrees below O, a <legree of 
cold sufficient to freeze any water that might happen to 
be in contacl with the vessel which contains the ether. 

E1•ery particular liquid has a fixed poinl at which 
boiling commences, and this is called the boiliog point of 
the liquid. Thus water begins lo boil when heated lo 212 
degrees. After a liquid has begun to boil, it never be
comes botfer, however strong lhe fire may be to which it 
is exposed. A strong heat, indeecl, makes it boil more 
rapidly, but does not increase ils temperature. This fact 
was first observed by Dr. Hooke. The following table 
sho1Vs 1l1e boiling point of a number of liquids : 

Bodies. Boili11g point. 
Er her 98 
Ammonia 140 
Alcohol 176 
\Valer 212 
Murial of lime 230 
Nitric acid 2~8 
Sulphuric acid 590 
Phosphorus 554 
Oil of lurpcnline 560 
Sul1>hur 570 
Linseed oil 600 
lllercury 660. 
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Tbe boiling point however is found to depend on the de
gree of pressure lo which the liquid is exposed. If the 
pressure is diminh~hed, the liquid boils at a lower tempera~ 
ture; if it is increased, a higher temperature is necesRary 
to produce ebullilion. From the experimeols of professor 
Robison, it appears that, in a ncuum, all liquids boil about 
145 degrees lower than in open air, undet a presi:iure of 
30 inches of mercury: therefore waler would boil in rn
cuo at 67 degrees, and alcohol at 34 dep;rees. In Pa pin's 
digester, the temperature of water may be raised lo 300 
degrees, or even 400 degrees without ebullition; bul lhe 
instant that this great pressure is removed, the boiling 
commences with prodigious violence. 

BOLE, in mineralogy. This mineral occurs chiefly in 
the isle ofLemnos, at Sienna in Italy, and in Silesia. Its 
colour is generally an obscure Isabella yellow, or redt.lish 
or whilish brown: it is sometimes, ll..1ough rarely, met with 
of a grayish yellow, or flesh reel; its surface is oflen 
marked with black spots, and dendritic figures. Jt gen
erally occur~ massire; its textllre is earthy; fracture con
choidal. Internally it exhibils a slight glimmering luslre, 
aud acquires a polish by friction. When broken wilh a 
hammer it flies inlo irregular sharp edged fragments. The 
<lark coloured nrielies are opaque, the lighter coloured 
are more or less franslucid. It has a greMy feel, ad
heres strongly to lhe tongue, gh·es a shining streak, is 
ve-ry sofl, and is easily frangible. Specific gra•·ity 1.4 
to 2.0. 

\Vhea put info water it absorbs a lillle wilh great ea
gerness, ai1d breaks down into small fragments lVith a 
crackling noise. When finely pulverized, and diffused 
through boiling water, it remains suspended a less time 
than any of the plastic clays, and is enl irely separable 
by the fillre. Before the blow pipe it !urns black and 
mells, wi1hout any addition, into a porons, greenish, 
gray flag. The Lemnian bole, according to Bergmann, 
contains 

47.0 Silica 
19.0 Alumina 
6.0 Carbonate of magnesia 
5.4 Carbonate of lime 
5.4 Oxide of iron 

17 .0 Water and air 

99.8 
'11 be only use of the bole at present is as a coarse red 
ingredient; for which purpose it is calcined and levigared, 
and is sold in Germany under lhe name of Berlin or En
glish red. 

BOLET US, in botany, spunk; a genus of the order of 
fungi, belonging to the cryptogamia cl:.lss ofplanls. Botan
ists enumerate 170 species, of which the following are lh& 
most remarkable. 

I. Boletus bovinus, or cow spunk, is frequent in woods 
anU pastures. It is generally of a brown colour, though 
Somelimes it is tawny, y~llowish brown, reJdish brown, 
de~p r~d, purp_le, or greemsh brown. The flesh is yellow, 
white, or reddish. The J:Oung planls are eaten in llaly, 
and esteemed a great delicacy. The Germans also ac
count them a dainty, calling them gomblls, and brat bt1b. 
Cows, deer, sheep, and swine, will feed upon this and other 
hole Ii, but are some limes greally disordered by them. In 
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cows ond other cal tie they have been known lo create 
bloody urine, nauseous milk, swellings of the abdomen, 
inflammations of the bowels, stoppages, cliarrhceas, and 
death. Iu sheep they are said to bring on a schirrbous 
Jirer, a cough, a general wasling, and dropsy. Scarabs, 
dermestes, and many other insects, feed upon and breed 
in them abundantly. 

2. Bolelus igniarius, or touchwood spunk, is frequent on 
1be trunks of old frees of all kinds, especially ash. It con
sists of a ' 'ery hard woody substance, in shape like a 
l:iorse's hoof; and grows of various sizes, from a man's fist 
1o that of his head and larger. The upper side is smooth, 
but uneven, distinguished near the rim by elevated zones 
of different colours, brown, gray, tawny, &c. The flesh 
is of a tawny brown colour, extremely hard and tough. 
This fungus is made use of in Germany and some parts of 
England for tinder. The Germans boil it in strong lye, 
dry it, and boil it again in solution of saltpetre. The 
Laplanders burn it about their habitations, in order to 
keep off a species of the ~ad fly, which is falal to the 
young reindeel'. It has been used to stop the bleeding of 
1he vessels after amputations. Phil. Trans. vol. xlviii. p. 
2. For this purpose the hard outer part is cut off, and 
the soft inner substance is beaten with a hammer to make 
it still sofler. It is best when gathered in August or Sep
tember, 

3. Boletus pini Iaricis, or agaric of the shops, grows on 
old larch trees. This fungus is an irregular spongy sub· 
stance, extremely light, and of an uniform snowy white· 
11ess; except the cortical part, which is usually taken off 
before the agaric is brought into the shops. 

4. Boletus suberosus, or white cork spunk, grows com· 
monly on the trunks of birch and willow trees. It grows 
sessile and l10rizontal; its figure is semicircular; fbe up· 
per side convex, the under nearly plain; of ' 'arious sizes, 
from that of an ass's hoof to a peck measure. '.rhe upper 
snrface is quite white, generally covered with a short 
strong down, but sometimes smooth. The internal sub
stance is thick, white, tough, light, and spongy, like cork; 
and is sometimes cnt and shaped by the country people in 
Scotland for corks. 

BOLL ITO, a name by which the Ilalians call a sea 
green colour in artificial crystal. To prepare this colour, 
you must bave in the furnace a pot filled with forty pounds 
of good crystal, first carefully skimmed, boiled, and puri
fied, wi1hout any manganese; then you must have tweh·e 
ounces of the powder of small leaves of copper, thrice cal
ciued, half an ounce of zaffer in powder; mix them to· 
gelher, and put them at four times info the pot, fbat they 
may the better mix with the glass; stirring them 'fell 
each time of pulling in the powder, for fear that it should 
swell loo much and run over. 

BOLLOS, in the mines of Peru, a denomination given 
to the ingots or bars of silver prL>cured there from the 
ore, by the operation of fire, and the use of aquafortis. 

BOLONIAN stone, is a kind of mineral found near Bo
Jogna ;_which, when duly prepared by calcination, makes 
a !1ipecies of. pl1osphorus_. The property of 1 bis slone is, 
that though 1t has no lucid appearance in lhe dark, unlil it 
undere:oes a particular calcinatioo, it becomes capable by 
pre\ ious preparation, of imhibing, when exposed for a few 
minutes to the light of day, or even the flame of a candle 
•uch a quaolity of light, th~t it aflerward shines jo th~ 
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dark for several minutes, like a glowing coal, but without 
any sensible heat. 

BOLSTERS, in sea language, small cushions, or bags, 
filled with tarred canns or rope yarn, &c. and placed un. 
der the shrouds and stays, to prevent their chafing against 
the treslletrees, by the motion of the mast, when the 
ship rocks at sea. 

BOLT, among builders, an iron fastening fixed to doors 
and windows. They are generally distinguished into three 
kinds, viz. plate, round, and spring bolls. 

BoLTs, in gunnery, are of several sorts. See Gn. 
NERY. 

BoLTs, in a ship, are iron pins, of which there are se\'• 
eral sorts, according to their different make and uses. Such 
are drive bolts, used to drive out others: ray bolls, wilh 
jags or barbs on each side, lo keep them from flying out 
of their holes: clench bolts, which are clenched with rir
etting hammers: forelock bolls, which hHe at the end a 
forelock of iron driven in to keep them from starting back: 
set boltt:i, used for forcing the planks, and bringing lhein 
close together: fend, or fender bolts, made wilh long and 
thick heads, and struck into the ullermost bends of the 
ship, to sa\'e her sides from bruises: and ring bolls, used 
for IJrinking to the planh, and those parts lrhereto are 
faslened the breeches and tackles or lhe guns. 

BoLT of canvas, in commerce, the qnanlily of28 ells. 
BOLTONIA, in botany, a genus of lhe class syngen .. 

sia, order superftua. The essen1ial cbaraclers are, cal. 
imbricated, cor. radiated, white. There are 3 species all 
persi5tfog. l B. asteroides, slarwort flowered Bollonia, 
flourishes in July, a nali\'e of PennsyJ,•ania. 2. B. gloslifolia, 
a native of Carolina and Pennsylvania. 3. B. affinis, 
grows in Missouri. (u.) 

BOMB, in mililary affairs, a globe or shell of cast iron, 
hning a vent to receive the fuse, wLicb is made of wood, 
'l,be shell being filled with gunpowder, the fuse is drh·en 
into the vent or aperture, within an inch of the head, and 
fastened wi1h a cement made of quicklime, ashes, brick 
dust, and sleel filings, worked together in a glutinous water; 
or of four parts of pitch, two of colophony, one of turpen· 
1ine, and one of wax. This tube is filled with a combusti
ble matler, made of two ounces of nil re, one of sulphur, 
and three of gunpowder dust, well rammed. '.ro presene 
the fuse, they pitch it over, but unease it when they put 
the bomb into the mortar, and cover it with gunpowder 
dust; which having taken fire by the flash of the powder 
in the chamber of lhe mortar, burns all the time the bomb 
is in lhe air; and the compo5ition in the fuse bf•ing spent, it 
fires the powder in the bomb, which bursts with great 
force, blowing up whale1<er is about it. The greal height 
the bomb goes in the air, and the force with which ii falls, 
make it go deep inlo the earth. 

Bo Me chest, a kind of chest filled usually wilh bombs, 
sometimes only wilh gunpowder, placed under ground to 
tear it and blow it up into the air, wilh those who stand on 
it. It was set on fire by means of a saucisse fastened al 
one end, but is now much disused. 

BOMBARDMEN'l', lhe act of assaulting a cilyor 
fortress, by throwing shell~ inlo ii, in order to set fire to 
and ruin the houses, churches, magazines, &c. and lo do 
olher mischief. As one or tlie effecl1 of the shell resulls 
from ifs weight, it is never dha·harged as a ball from a can• 
non, that is, by pointing it rioint blank al a certain object; 
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but the mortars in England are fixed at an ele<-ation of 45 
degrees; that is, inclined so many degrees from the hori
zon, that the shell describes a curve, called the military 
projectile. Hence a mortar, whose trunnions are place<l 
at tbe breech, can bal'e no point blank range. Mortars 
•hould be so contrived, that they may be elevated to any 
degl'ee required, as much preferable to those fixed at an 
angle of 45°; because shells should never be thrown at 
that angle but in one single case only, which seldom hap
pens; that is, when the batlery is so far off, that they 
cannot otherwise reach the "·arks: for when shells are 
thrown from the trenches into the works of a fortification, 
or from the town into the trenches, they should have as 
little elevation as possible, in order to roll along, and not 
bury themselves; whereby the damage they do, and the 
error they cause 1o the troops, is much greater than if they 
aink into the ground. On the contrary, when shells are 
thrown upon magazines, or any other buildings, with an in
tention to destroy them, the mortar should be ele\'ated as 
high as possible, that the shells may acquire a greater force 
in their fall. 

Shells should be loaded with no more powder than is 
requisite to burst them into the greatest number of pieces, 
and the length of the fuses should be exaclly calculated 
according to the required ranges; for, should the fuse set 
fire to the powder in the shell before it falls on the place 
intended, the shell will burst in the air, and probably do 
more mischief to those who fired the mortar than to those 
against whom it was discharged. To prevent this, the 
fuses are divided into as many seconds as the greatest 
range requires, consequently may be cut to any distance, 
at an elevation of 45 degrees. 

Mortars are not to be fired with two fires; for when the 
fuse is properly fixed, and both fuse and shell dredged 
with mealed powder, the blast of the powder in the cham
ber of the mortar, when inflamed by the tube, will likewise 
set fire lo the fuse in the shell. 

BOMBASINE, a nallle given lo two sorts of stuffs, the 
one of silk, and the other crossed of cotlon. 

Bombasioe of silk pays duly on importation as ol her 
foreign silks. See S1LK. That of cotton pays each piece, 
a duty according to it• width. 

BOMBAX, in botany, the silk cotton tree: a genu• of 
the polyanclria order, and monodelphia class of planfs; 
aoJ in the Jlatural method ranking under the 37111 order, 
columoiferre. The calyx is quinqui(id ; the stamina are 
fil'e or more; the capsule is ligneous, quinqueiocular, and 
quinquevalved; the seeds are \Voolly, and the l'eceptacle 
pentae;ooous. The species are: 

I. Bombax ceiba, with a prickly stalk. 
2. Bombax heptaphyllum, with leaves cut into seren 

parts. The cotton is of a fine purple colour, but the size 
of the tree is not particularly mentioned by botanical 
wrilers. 

3. Bombax penlandrum, with a smooth stalk. This 
and the ceiba grow naturally in both the Indies, where 
ihey arrh·e at a great magnitude, being some of lhc largest 
trees in these parts. Bosman says, be has seen in Guinea 
tree• of this k111d so widely ditfoscd, that 20,000 arn1ed 
men might stand under the branches of one. They gener
ally g1mv with slr:tighl slems. Those of the ceiha are 
armed with short slrott'.! spines; Out the pentandrurn has 
a l'ery 11irnootb stem, n-J1ich in the young plant is of a 
bright green; but afler • few years is co1 ered "'ith a gray 
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or ash coloured bark, which turns brown as they grow 
older. The. branches to\vard the top are furnished with 
leaves composed of lhe, seven, or nine, oblong smoolli 
Jitlle leaves, speaT shaped, aml joined to one common cen· 
treat the ii' base, where they adhel'e to the long footslalk. 
The flower buds appear at the end of tbe branches; and 
soon afler the flowers expand, which are composed of fhe 
oblong purple petals, wilh a great number of stamina in 
the centre; when these fall oft~ !hey are succeeded b) 
ornl fruit as large as a swan's egg, ha,·iug a thick ligneous 
coHr, which, when ripe, opens in five parts, and is full of · 
a dark short cotton, euclosing many l'Ollndish seeds as 
large as small peas. 

4. Bombax gossipinurn. Besides the species above 
described, Mr. Millcl' men lions anolher which he saw in 
the gardens of the late duke of Richmond at GoodwooJ, 
and was raised from seeds which came from the East 1n
dies. 

These plants, being natives of warm climates, must al .. 
ways be kept in a stoYe. They al'e raised from seeds 
procured in 1be capsules from the places where they grow 
naturatly. Tbey must be wateJ'ed plentifully in summer, 
but moderately in winter. 

The dark short cotton of the first and t1lird species i~ 
used by the poorer inhabitants of those places where such 
trees gl'O\\', to stuff pillows or chairs, but is generally 
Ueeme<l unwholesome to lie upon. 'rJ1e beautiful purple 
down of the heptaphyllum is spun, wrought inlo clo1hes, 
and worn without being dyed any other colour, by tbe in
habitants of the Spa11ish West Jndies, whel'e the tree nat
urally gro\rs. Large pirogues, or canoes fit to carry a sail, 
are made both al Senegal and in Amcl'ica, of the tnmk of 
the silk collon free, the woo<l of which is very light, and 
?nfit for any other purpose. In Columbus's fil'St yoyage, 
it was repo1·led that a canoe was seen at Cuba made of 
the hollowed trunk of oIJe of these frees, capable of con
taining 150 men. 

BOMB KETCH. The modern bomb Hssels carry 
two ten inch mortars, four 68 pounders, anJ six 18 pound
ers, carrouades ; and the mortars may be fired at as low an 
angle as 20 degrees ; 1heir principal use being lo co,·er lhe 
landing of !roops1 and to prolect our coasts and harbours. 
A bomb ketch is from 60 to 70 feet lone', and draws eight 
or nine feet water. - ...... ~ 

BOMBIC acid. The silkworm has a small reserYoir 
near the anus, from which, when full grown, or especially 
when it is in the chrysalis slate, a minute quanlity of acid 
liquor is seen to ooze out. If the en lire animal is bl'uised, it 
gives a liquor containing lhe usual soft anim<ll matters, 
with a native acid. Alcohol separates the former, and 
lea\"es the )alter i11 solution; which, by ernporalion, fur .. 
nisbes a very sour pungent yellow Huid, which exhibits all 
the marks of an acid, by reddening blue Hgetables, and 
uniling with alkalies. 

BOMBYLIUS, in entomology, a genus of dipterous 
insects distinguished 1.Jy the following character: beak or 
sucker \'ery long, s~ta.ceous.' straight, and consisting of ilrn 
unequal 'all'e~, w1tbm wluch three setaceous bristles are 
coniaioed; feelers two, short and hairy: antennre subulate 
and connecled al t lie base. ' 

The anteonre are short, and contain three arficulafion-;i 
the first of. which is long, the secood short, and the thi;J 
or Jast cu~1cal, and fe~m.iuating .in a kind of appendage, a). 
most fornuog a foul'lh JOIDt1 as 1s to be obsen ed with the 
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:~~i!~~~~~u~~g!~s~~~· tr~~t0!~.~~~::~:r~:~:~~l;~~~~it~ea~ 
the number of val\'es or bristles concealed within the ex
ternal bivalve sheath are four, instead of three as Gmelin 
describes them. The antennre are inserted at the base of 
the trunk. 

Insects of this genus have the head comparatively of a 
small size, of a form somewhat rotund, and almost wholly 
occupied by the eyes. The thorax large, the abdomen 
bulky and rounded at the extremity, as in the bee. Both 
the thorax and abdomen are hairy, or covered with down. 
'.fhe wings longer than the body, and extended horizontal· 
Jy. Legs long and slender. The size and rotundity of 
the body afford an excellent natural character, by which 
this tribe of insects may be distinguished from those of 
the genera empis and asilus, "'ith which some naturalists 
ha,·e confounded lhem. The Fabrician species of volu
cella, cytberea, and anthrax, have been referred to the 
bombylius genus wilh very little propriety. 'l'he true 
bombylius is a lively active tribe of insects, that subsist 
entirely on the nectareous juices they extract from flow
ers, willt the assistance of their long probosris or trunk. 
'l'hey fly ll'ith much rapidity, making all the time a soft 
humming noise similar to that of the bee. Jn England the 
Jargest species, major, has acquired the name of the bum
blebee Oy. 'J'he insects of this tribe are found in the 
winged state in the summer, but their metamorphose is ut
terly unknown. Only a small number of species in 
this genus are at present known. See Plate XV. Nat. 
Hist. fig. b2, and 53. 

BOMBYX, a genus of lepidopterous insects, or rather 
one of the subdi,•isions of the pbalre.na, an extensive ge
nus, in which all the insects of the molh tribe are com
prised by Linnreus. Fabricius, in his "Entomologia sys
tematica," admits the bombyx as a genus, applying the 
term phalrena, which Linnreus garn indiscriminately to all 
the species of the moth tribe, as a generical name to that 
particular descriplion of moths which Lal'e the pal pi cy
lindrical, the tongue advanced and rnembranaceous, and 
the antennre filiforin. Jn the Systema Naturre, Linnreus 
divides the bombyces into sections in the following order: 
the elingues, or those without a manifest spiral tongue; 
and the spirilingues, having an involuted tongue. These 
two principal seclions are subdivit.1ed again; the elingues, 
into those with lhe back smooth or not crested, with ex
panded wings, wilh re,•ersed wings, with deflecte<l wings, 
with erect crests or tufls on the backs; and the spirilin .. 
gues, those smooth, wilh expanded wings, and with deflect· 
ed wings, and with the back crested. 

'.rhe insects of the bombyx tribe never By except in the 
enning. Durir.g the day time they secrete themselves 
under the leaves, or beneath the branrhes, in the clefts of 
tl'ees, where they may remain secure till about sunset, at 
lfhich lime they appear to be on the alert; at first crawling 
?bout ~he br~ncbes, then fluttering their wings, and becom .. 
mg bnsker m all their motions as the evening advances. 
'l1he larger sort of moths, which we see first starting from 
the woods or hedges after some of the geometrre, are the 
1n~i~ts, the Fa.bric~an hepiali; which fly swiftly, as their 
trn1al name 1mplies, but low or near the surface of the 
ground: these at twil!ght ~re succeeded by the bombyces 
n~d noctme, whose fl!gl~t 1s more elevated. 'Fhey coa· 
trnue to sport about !tll 1t becomes quite O.rk. The males 
of the bombyces are commonly first upon the wing in search 
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of the females; which latter are, in some few specie1, ea .. 
tirely destitute of wingi, or at least have only lbe rudi .. 
men ts of them close to the thorax; in which case the fe .. 
male waits upon the trees or herbage for the arrival of the 
male: the female of bombyx antiqua, the vapourer moth, 
is a striking proof of this; for H has so little the appear. 
ance of a moth that any one, except an entomologist, 
would mistake it for an apterousor wingless insect. Thoae 
females which have wings are commonly larger nen than 
the males. 

The bombyces are produced from a larva, or as it i1 
more usually termed by common obseners, a caterpillar. 

;~:~~.~ s~il~,ngo~~~n~~~~~·ls f::; ~~v!~~sint!~~r~~fa~::~ 
some limes the skin is covered with a fine silky down, or 
with hairs; and some of the larger kinds are armed wilb 
spines and bristles. All the larvre of the bombyceo sub. 
sist on vegetables. 'Their jaws are strong, and of a horny 
texture; and below them is a small opening, through 
which the creature draws the silky thread of so muchutil· 
ity in its general economy. l\Iost of these lar1., hue 18 
feet, some have only 14 feet, and others no more than 12 i 
six of which are hooked, and situated on the three fint 
an nu lat ions near the head, the others toward the lower e1· 
tremity of the body are short, bl'oad, and l«ry different 
in structure. 

'.rhe greater number of species in the bombyx tribt, 
when in the larva state, lead a !olitary life; in which cue 
they separate as soon as they are hatched from the eggs, 
and crawl about to provide for themsehes, the smallett of 
these even being able to ob lain its own subsistence; they 
can eat as l'eadily, ant1 spin, or tLrow out the silky thread 
with as much facility, as when grown bigger. The latter 
is of considerable utility to ihe larva; for when it wishet 
to descend from one branch of the tree or bush to another, 
instead of being obliged to pursue a circuitous coarse, b1 
crawling or walking, it need only fasten one end of the 
silken thl'ead to any particular spot, and lower itselfby 
its assistance to the branch desired; or when 1mepended 
midway between the branches, it can pass aside with a 
swing to any other point wil hin a convenient distam:e. In 
like manner, when observed by birds or other enemiea, it 
can drop in an instant, and elude the enemy; wailing con· 
cealed below among the leaves or on the ground till the 
danger is oYer, and then remounting to the former spot by 
the aid of this thread. '11bis is a provision of nature for 
the security of the Janre of the bombyceB, in common 
with that of other lepidopterous insects. 

Some species of the bombyces live in societies, as may 
be obsened, for instance, in bombyx neuslria of entomol· 
ogists, the lack eye moth of English collectors. The Jar• 
l're of thi![I. species, by their united labours, spin a capa• 
cious babitatio11t in which the infant brood is batched from 
the egg, and after undergoing their several transformatio0t1 
finally become moths. 

Like other larvre of the moth tribe, those of the bom• 
byces cast their skin several times. When full groWD1 
and approaching the pupa state, those of the bombys kind 
spin a sort of web, ia which we find the most nluable ailk 
)>roduced by these creatures at any time of their live" 
The silk spun by the hairy lar\'8' i• obser\'ed to be of 
little value, because the creature interwea\·e~ it with the 
bairs it plucks off its skin for this purpose. The common 
silkworm, bombyxmori, whose cocoon consists of the OIOlll 
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valuable kind or silk, •• is well known, bas the skin per· 
fec1ly smoo1b, or free from hair. There are certain spe
cie• of the larger bowbyces, the larv"' of which hal'e 
11mooth skins, but still be3et with annular series of spines 
or briiilles, that produce ,·ery strong silk, and etre reared 
with the \<iew of obtaining the cocoons for the manufacture 
ol silk in the East Indies. 'rhe breed of these userul in· 
9ccts bas long been cultivated in India, although the silk 
produced from them is very little, if at all, known in Eu· 
rope. The bombyces remain in lhe pupa state for acer
taio lime, varying according to the species, some only a 
few days or weeks, others six or twelve months, two years, 
or even three. The same day that the creatures emerge 
from the pupa state they are in a condition to perpetuate 
their race. Almost immediately after coupling, the maJes 
die; the females live long enough lo deposite the eggs in a 
proper place for their securily, an<l where the infant brood 
may find subsistence, after which they perish likewise. 

'!1he species of I he bombyx tl'ibe are numerouti. Those 
already described by naluralists amount to a large number; 
and there are, in the cabinets of the curious, many more, 
especially of !he extra European species, that have ne,·er 
beeo tJei:icribed; even ia the collections of this country, 
those of the latter description are numerous. 

BONA NOTABILJA, are snch goods as a person dying 
has 111 another diocese than that wherein he dies, amount
ing to rhe value of 5l. at least; in which case the will of lhe 
deceased must be proved, ot· administration granted, in the 
court of lhe archbishop of the prol·ince, unless by com
position or custom any dioceses are authol'ized to do it, 
wl1en raled a1 a greater sum. 

BOND. A bond, or obligation, is a deed wherel.Jy the 
obligur, ot• person bounJ, binds himself, his heirs, execu
tors, and administrators, to pay a certain sum of mouey, 
or do some other act; and there is generally a condition 
added, thal if be do perform such act, the obligation sball 
be 'oid, or else remain in full force; as performance of 
covenants, standing to an award, payment of rent, or re
payment of a pdncipal sum of money wilh interest, which 
principal sum is usually half the sum specified in the boud. 
2. Blacks. 340. 

All persons u•bo are enabled to contracl, and whom the 
law supposes to hal'e sufficient freedom and understand
ing for that purpose, may bind themsell'es in bonds and 
obligations. I Roi. Ahr. 340. 

If the condition or a bond is impossible al the time or 
making il, if it is to do a thing contrary to some rule of 
law, or to do a thing that is OilaJum in.se, the obligation it:;elf 
is void. The bond of a feme covert is mid, as is that of 
aa infant. If a person is illegaUy restrained of bis liberty, 
and during such restraint enlers into a bond to a person 
who causes lhe restraint, the same may be arnided for du
ress of imprisonment. 2 Inst. 482. 

'ro avoid control'ersies, three things are necessary to 
making a good obligation, signing, sealing, and delivery. 
A bond, on which neither principal nor interest has been 
tlcmanded for 20 yeal'S, will be presumed in equity to be 
t:aHsfied. If several obligors are bound jointly and sever
a1ly, and the obligee makes one of them his executor, it is 
a release of the debt, and the ex:ccutor cannot sne the 
other obli~or. 8 Cor. 136. 

Jf one oblig:or makes the execulor of an obligee his ex
ecutor, and lea,·es assets, the <lebt is deemed salisfied; 
for ho has power hy way of retainer to salisry the debt. 
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A release to one obligor is a release to all, both in law 
and equity. I Atk. 294. 

BoNo, post obit, one and the main condilion of which 
is, that it only becomes payable arter the death of some 
peri:;on, whose name is therein specified. The death of 
any person being uncertain as to time, the risk attaclied to 
such bonds frees 1hem from the shackles of the common 
law of usury. It has been defel'miaed, that bonds bought 
for half their value did not amount to usury, on account of 
the risk wilh which they were atteuded. 

BOND, in carpentry, a term among workmen; as, to 
make good bond, means fha1 they should fasten the two 
or more pieces together either by tenanting, mortising, or 
dol'elailing, &c. 

BoNn, in masonry and bricklayiug, is when bricks or 
stones are so interWOl'en that the joints are not made o''er 
or upon other joints, but reach at Jeast six inches bolh 
within the wall and on the surface, as the art of building 
requires. 

BONDAGE byfirelack, was when a freeman renouuc· 
ed bis liberty, and became sla\•e to some great man : 
which was done by the ceremony of cutting off a lock of 
hair on the forehead, and delivering it to his lord; denot
ing that he was 10 be maintained for the future. Such 
bondman, if he reclaimed hi!! Hberty, Ol' was fugitive from 
his master, might be drawn again to his ser\'itude by the 
nose: hence is said to be the origin of the popular men
ace to pull a man by the nose. 

BONg, in chymistry and the arts. The bones are 
the most solid part of animals. Their texture is some
times dense, at olher times cellular and porous, according 
to the isifuation of the bone. 'rl1ey are white, of a lam
ellar struclure, and not flexible nor softened by heal. 
Their specific gradly differs in differeul parts. 'l'hat of 
adults' teeth is 2.2727: lbe specific gravity of children's 
leeth is 2.0833. It must ha,·e been always known that 
bones are combustible, and that when sufficienlly burnt 
they leave be bind lhem a white porous substance, which 
is tasleless, absorbs water, and has the form of lhe ori"'i· 
nal bone. 'rhe nature of this substance embarrassed the 
earlier chymist. In 1771, Scheele menlioned in his dis
serlalion on fiuor spar, lhal 1 he earl hy part of bones is 
phosphat of lime. This discornry was the first and 1he 
greal ste p toward a chymical lrno""ledge of the compo11i· 
tion of bones. Afterward, some new facls were made 
known by Berniard, Bouillon, and Ruuelle; but for by 
far the most complete analysis that bas hitherto appeared 
we are indebted to lVIr. Hatchett. 

The -eom-panent parts of bones are chiefly four: name
ly, the earthy salts, fat, gelaline, and carlilage. 

I. 'rhe earthy sails may be obtained either by calcining 
the bone to whileness, or by steeping it for a 1rnfficient 
length of time in the acids. In the firs t case, the salls 
remain in the slate of a brittle while subslance. In the 
second, they are dissolved, and may be thrown down by 
the proper precipilants. These earthy salls are lhree in 
number: 1. Phosphat of lime, which constitules by far 
the greatest part or the whole. 2. Carbonate or lime. 
3 .. Sulphat or lime, which for.ms the smallest part. To 
estimate these substa~ces, cal~med. b?nes, or th.e ~aspingc; 
of h.ones, may ~e d1ssoh>ed 111 nitric or mur1at1c acid . 
Durmg the ~oluhon car?onic acid gas makes its escape. 
Pure ammonia dropped mto the solution throws down th e 
phosphat of lime in the state of a fine pow11rr, r ro tlily sol· 
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uUle without efferf"escence by nitric, muri:tlic, and acetic 
aci<ls. Nilrat of barytes afterward causes a small pre· 
cipilate insoluble in muriatic acid, and therefore consist
ing of sulphat of baryles. Its weight indicate• the quan· 
1ily of sulphuric acid in bones, from which the sulphat of 
lime which they contain may be estimated. Carbonate 
of ammonia no\V throws down pure carbonate of lime. 
These three constituents were found by Hatchett in all the 
bones of quarlrupeds and fi•h which he examined. The 
carbonate scarcely exceeds tbe fifth part of the phosphat, 
anti the proportion of sulphat is still smaller. 

2. The proportion of fat contained in bones is no less 
Yarious. By breaking bones in small pieces, and boiling 
them for some time in water, Mr. Proust obtained their fat 
swimming: on the surface of the liquid. It weighed, he 
says, one fourth oft he weight of the hones employed. 'f!1is 
proportion appears excessive, and can scarcely be account
ed for without supposing that the fat still retained water. 

3. The geJatine is separated by the same means as the fat, 
by breaking the hones in pieces, and boiling them long enough 
in waler. The water dissokes the gelatine, and gelatin
izes wben sufficiently concentrated. Hence the import
ance of bones in making portable soups, the . basi9 of 
which is concrete gelaline, and likewise in making glue. 
By this process Proust obtained from powdered bones 
about l-16th of their weight in gelaline. 

4. When bones are deprived of their gelatine by boil
ing th~m in water, and of their earthy salts by steeping 
them in diluted adds, there remains a soft while elastic 
substance, possessing the figure of the bones, and known 
by the name of carlilage. Frnm the experiments of Mr. 
Hatchett, it appears that 1bis substance has the proper
ties of coagulated albumen. Like that substance, it be
comes brittle and ~emitransparent when dried, is readily 
soluble in bot nifl'ic acid, is converted into gelatine by the 
aclion of diluted nitric acid; for it is soluble in hot water, 
and gelatinizes on cooling, and ammonia dissolves it and 
assumes a deep orange colour. Like coagulated albumen, 
it forms an animal soap with fixed alkalies. 

This cartilaginous substance is the porlion of the bone 
first formed. Hence the softrress of these parts at first. 
The phosphat of lime is afterward gradually deposited, 
and gives the bone lhe requisite firmness. The gelatine 
and fat, especially the first, gave the bone the requisite 
degree of tonghness and strength; for when they are re
moved, the bone becomes brilfle. 'l'he relative propor
tion of phosphat of lime and cartilage differs exceedingly 
in different bones and in differf'nt animal~. 

Gela-
t'uo~. v;11·, 

One hundretl1u1rtscon- ~~~e. I n°.!e. 
Loss. 

l:lin tine 

Hub~~~ir~~~·~ut~·~~ -
16 67 1.5 15.5 

Do;1~~~·i- ~h~ ;:1~l~om 1 2J 63 . . 
Boneofc~~· : • _ • 3 9J 2 2 

25 54 trace 21 
horse 9 ~~-5 1.25 2225 

:1'keep_ J5 ~.s ~:~ hog 

~l 
1 

hare g l ' pullet 6 l.5 ~.5 pike 12 1 
carp 6 

~+ 
485 

llorseteeth 12 

~~: ~u~ Ivory ~; Harl shorn 
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BoNES, diseases of, ace SoRGERV. 

lloNES, fossil or petrified, are those found in lbe earth 
frequenlly at great depths in all strata, even in the bodi~ 
of stones and rocks, Some of these bones are of a huge 
size, usually supposed .to be the bones of giant•, but more 
truly of elephants or h1p~opotami, ot?ers smaller, as the 
vertehrre, teeth, and the like. It has indeed been dispuled 
whether these are really animal substance111 or mineral· 
but a r.hymical invesligation prons them to be animal! 
and they were probably deposited in those strata at a tim; 
when all things were in a state of solution, and they incorpo
rated and petrified with the bodies where they happened 
to be lodged. 

Mr Hatchett examined some fossil bone• from the rock 
of Gibralter. He found them to consist of pho•phat of 
lime wilhout any cartilage or soft animal part. 'l'heir in· 
terstices were filled with carbonate of lime. Hence !hey 
resemble exactly bones that have been burnt. They muit 
then have been acted on by some foreign agent; for pu!,.. 
faction, or lying in the earth, does not soon de11troy the 
cartilaginous part of bones. On putting a human os home. 
ri, brought from Hy the in Kent, and said to have been lak
en from a Saxon tomb, into mUl'ialic acid, he found thee.,. 
Waginous residuum nearly as complete as in a recent bonr, 

~ONE-ace, properly bon, 01· good, ace, an easy game at 
cards, played t bus: The dealer deals out two cards to the 
first hand, and turns up the third, and so on through aU 
the players, who may be seven, eight, or as many u the 
cards will permit; he that has the highest card turned ap 
to him carries the bone, lhat is, one half of the stake, the 
other remaining to be played for. Agaiu, if there are three 
kings, l~ree queens, three. t~ns, &c. turned up, the eldnt 

~;~?a:~~:d~hi: ~~~~a~e~uatn1~ ~i~: ~~ ~~h~~vcead;d~h;~~~::::. 
'l'hus much for the bone; and as for the other hRlfoftbe 
slake, the nearest to 31 wins it, and he that turns up or 
draws 31 wins it immediately. 

BONING, in surveying and levelling, is the placing oC 
three er more rods or poles, all of the same length, in at 

up~n the grou~d jn such a manner that their lops may be 
nil m one contrnued straight line, whetber it is horizontal 
or inclined, so that the eye may look along the top• o! 
them all, from one enrl of !he line to the olher. 

BONNET, in fortification, a small work, consistin~oC 
two face:1, having only a parapet wilh hvo rows ofpalisa· 
does, of about ten or tweh1e feet distance. II is generally 
raised before the salient angle of the counterscarp, and 
has a commanicalion with the covered way by a trench 
cut thromrh. the glacis, and palisadoes on each side. 

BONNET dpret_re, or priest's bonnet, in forti6calion1,i1 

an outwork, havrng at tlle head three salient angle9,aod 
two inwai·d. It differs from the double tenaille only in 
1his; that its sides, instead of being parallel, are liketbe 
queu~ d'a.ronde, or swallow's fail, that is, narrowing or 
drawrng clo~e at the g:orge, and opening at the head. 

BONNET, m the sea language, denotes an addition toasdt 
thus tl1ey say, lace on the bonnel, or shake otf the bonnet. 

BONPLAN,DIA gemini flora, in botany, a plantoCthe 
class pentandria, order monogynia, cal. liLer tubuloUI i 
tool hed, .cor. 5 parted, stam. declinate, stig. trifid, cap. 
O\'at.o tr1gona, 3 celled, 3 sperm. stem elliptical. (b.) 

. BON'J_'IA, wild olive ?f Barbadoes, a genu• of the ~· 
g1o<perm1a order and d1dynamia class of plants and ID 

the natural n1ethod ranking under the 40th orde;, peno-
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natre. The calyx is <1uinquepartite; the corolla is bila
hialed, the inCerior lip tripartite and rernlute; lhe drupe 
is ovate and monospermous, with the apex turned to one 
side. There is one species, vis. 

Bontia daphnoides bas a woody stem and branches, ris
ing lo the height of te_n feet, ·with narrow, t1mooth, thick
jsh lenest and flowers from the sides of the branches, 
succeeded by large oval fruit that sometirnes ripens io En
gland. This species is generally cultivated in the gar
de11s at Barbadoes for hedges; for which it is exceedingly 
proper, being an evergreen of ,·ery quick growth. II is 
said that from cutlings planted there ia the rainy season, 
'''hen they have immeJiately taken root, there has been a 
complete he<lgc four or firn feet high in 18 months. 

BONZES, Indian priesls, who, in order to distinguish 
1hemsel\'es from lhe laity, wear a chaplet round their 
J1eads, con~isting of an hundred beads, a11d carry a staff, 
at the end of which is a wooden bird. 'l'hey lfre upon 
1he alms of the people, an<l yet are nry charitably .dis ... 
posed, maintaining several orpfrnns and widows out of lheir 
own colleclions. 

BOOK binding, tfic art of gathering and sewiog to
gether the sbecls of a book, and corering it with a back, 
&c. It is performe<\ thus: the le3'·es are first folded 
with a folding stick, and laid o\·er each other in the order 
of the signatures, which are the Jetlers wilh the trnmbers 
annexed to them at the bottom of the pages of the first 
one, two, or more leaves in each sheet. The leaves thus 
folded are I hen beaten on a sfone wi1h a hammer, to make 
1bem smooth and open well, and afterward pressed. 
'Vhile in lhe press they are sewed upon hands, which are 
pieces of cord or packthread; six Land3 to a folio book, 
five to a quarto. octavo, &c. which is done by drawing a 
thread through the middle of each sheet, aud giYing: it a 
turn round each band, beginning with the first and pro
ceeding to the last. Afler this the books are glued, and 
the bands opened and scraped, for the better fixiug the 
pasteboards; the back is turned wilh a hammer, and the 
l>ook fix:ed in a press between hrn boards, in order to make 
a groove for fixing the pasteboards; these being applied, 
boles are made for fixing them to the book, which is press
ed a third time. Then the book is at last put lo the cut
ting press, betwixt two boards, the one lying even wilh 
1he press for Hie knife to run upon, Ille other above it for 
lbe knife to run againsl: after which the pasteboard• are 
squared. 

The nex:t operation is the spriukling the leaves of the 
book, which is done by dipping a brush inlo vermilion and 
sap green, holding the brush in one ham], and spreacling 
the hair ~·itb the olher; by which motion the edges of 
1he lea\'es are sprinkled in a regular manner, without any 
•pols being larger than the other. 

The corer~, w bich are either of calf or of sheep skin, 
bein~ moisle11ed in waler, are next cut out lo the size of the 
book, then smeared O\'Cr wilh paste made of wheat Bour, 
:u1d <iflerward stretched over the pai;iteboar<l on the out~ 
111ide, and doubled Oler t1Je edges .wilhinsidc, afler baYing 
ftrsl tahn off the four anglei-, and mdenledand plalled the 
o\·er at fhr l1cacl haml; l\1 hirh done, ~he book is co,·ercd 
nd bound firmly between two bands, and !hen set lo dry. 
flerwartl ii is washed over wilh a lillle pasle and waler, 

nd I hen F1priaklcd fine wilh a bruish; unless ii should be 
iarLlcc!, wl1en !he spols are to be made larger by mixing 
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lbe ink wit11 <ilriol. After this !he book is glazed twice 
with the while of an egg bealen, aad at last polbhed wilb a 
polishing iron passed bot o,·er the glazed cover. . 

Tl1e lelfers or oilier ornaruenls on books are made with 
gilding tools engraved in relievo, eilher on lhe points of 
punchers, or around little cylinders of brass. 'l'he pun
chers make their impressions by being presse<l Oal do\\ n, 
and the cylinders by being rolled along by a handle, to 
wllich they are fitted on an iron axis. '1.'o apply lhe .gold, 
tl1e binders glaze the parts of lhe leather wilh a l1qnor 
made of whiles of eggs diluted wilh water, by means of a 
piece ofseonge; and when nea~ly dry, the p~eces of gold 
leaf are laid on, and the tools bemg made hot ma charcoal 
fire, are applied. 

po!!ot~! :~e!~~!i's :~ ~~t3:~=~~ii~~ ~~::, t~~;ct~·ru:.:1;.~1:i~f 
every part aad of the whole may be eaSJly and d1St1nctly 
known. 

Merchants' books are kept either singlet or according 
to the rnelbod of double entry. Those who keep them 
iu the former method ha\·e occasion for few books, ait a 
journal or day book, and a ledger or post book; the for
mer to write all the articles, follmdng each olher as they 
occur in the course of their business, and the other to 
draw out the accounts of all lhe debtors and creditors on 
lhe journal. This method is only proper for retail deal
ers, or at least for traders who have but very little busi .. 
ness; but as for wholesale dealers and great merchants, 
wbo keep their books accor<ling to the double entry, or 
Ilalian method, as is now most commonly done, I heir busi
ness requires sC\·eral olher books, lhe usefulness of \\hich 
will be seen from what follows. 

The most considerable books, according to the melhod 
of double enlry, are the waate book, the journal, and the 
ledger; but besides these three, which are absolutely nec
essary, there are several others, to the number of thirteen, 
or even more, called subsen ient or auxiliary books, which 
are used in proportion to the business a man h1v, or to the 
nature of the business that be carries on. These books 
are the cash book, the debt book, the book of nmneros, 
the book of invoices, the book of nccounls current, the 
book of commissions, orders, or advices, &c. 

The ?Vaste boulc may be de6ned a register, containing 
an im·entory of a merchant's effects nnd debts, \vilb a dis. 
1inct record of all bis transactior1s and dealings, in a ,-ray 
of trade, related in a plain simple s1yle, and in order of 
time as they sncceed one anollier. 

Th'e waste book opens with lhe im·enlory, which con
sisls of two parts; 6rst, the effects, that is, lbe money a 
merchant has by him, the goods he has in hand, llis part 
of ships, houses, farms, &c. with the debts due to him; 
the second part of the in1 enlory is the debts clue by him 
to others; the difference bP1 ween which and lhe effects is 
whal the merchants call neal stock. 'When a man begins 
the world, and first sets up to 1rade, the i1nentory is to 
be gathered from a survey of tbe parliculars that make 
up his real estate; but eH'r after it i3 to be collected from 
the balance of his old books, and carried to the 11ew. 

After tl1e inHntory is faidy relaled in the waste book 
the fransaclions of trade come next to be entered down' 
which is a. daily task, to be. ~e1formed as they ocrur'. 
The 11arrahrn ought to exh1b1t tronsaclious with all tl>c 
circumstances necessary to be kno\\ n, and no more. ] t 
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should contain the names of persons with whom the mer
chant deals upon trust, the conditions of bargains, the 
terms of payment, the quantity, quality, and prices of 
goods, with every thing that serves to make the record 
dislinct, and nothing else. The waste book, if no subsid
iary books are kept, should contain a record of all the 
merchant's transactions and dealings in the way of trade; 
and that not only of such as are properly and purely mer
cantile, but of every occurrence that affects his stock, so 
as to impair or incr·ease it, such as private expenses, ser· 
\/ants' fees, house rents, money gained, &c. 

The journcil is the book in which the transactions re
corded in the waste book are prepared to be carried to 
the ledger, by having their proper debtors and creditors as
certained and pointed out: whence it may be observed that 
the great design of the journal is to prevent errors in the 
ledger: again, afler the ledger is filled up, the journal fa
cilitates the work required in revising and correcting it; 
for first the waste book and journal are compared, and then 
the journal and ledger; whereas to revise the ledger im
mediately from the waste book would be a matter of no 

less difficulty than to form it without the \1elp of a journal: 
lastly, the journal ia designect as a fair record of a merchant'• 
business, for neil her of the other two books can sene thi! 
purpose; not the ledger, by reason of the order that obtains 
in ii, and also on account of its brevily, being little rnore than 
a large index: nor can the waste book_answer this design 
as it can neither be fair nor uniform, nor very accurate' 
being commonly written by different hands, and in timeof 
business. Hence it is that in case of differences between 
a merchant and his dealers, the journal is the book com. 
monly called for and inspected by a ci1·il judge. 

In the journal, persons and things are charged debton 
to other persons and things as creditors; and in this it 
agrees with the ledger, where the same style is used, but 
differs from it as to forms and order; so that it agrees 
with the waste book in those very things where ii dilfen 
from the ledger; and, on the other hand, it agrees with the 
latter, in the very point wherein it differs from the former; 
but in order to state the comparison betwid lbe wasle 
hook and journal, we shall turn two or three examplea of 
the waste book into a journal form. 

WASTE BOOK. 

July Jst. t. s. d. 

Bougah~1~~~~l~~:m !~~~s40 .i_:ards ~f bla~k clo_th at :4s. ~er ya~d, pay-} 28 00 00 

Bought of James Sloan JOO yards of sballoon, at !Od. per yard. 
Whereof paid - - • - - - 02 00 00 
Rest due, at two months 02 03 04 

4th. 
Sold William Pope four pipes of port wine, at27!. !Os. per pipe. !. s. d. 

·whereof received - - - - • - 55 00 00 
Rest due, on dema•d 55 00 00 

JOU.RN AL. 

July I st. 
BLACK CLOTH Dr. lo W1LL1 or Po PE, 281. 

For 40 yards, at 14s. per yard, payable in three months 

SBALl.OON Dr. to SUNDRIES, 4l. 3s. 4ds 
To cash paid in part for I 00 yards, at I Od. per yard 
To J. Sloan, for the rest, due at two months _ _ 

t. s. d. 
02 00 00 
02 03 04 

4 0304 

110 00 00 

l. s. d 

28 00 00 

4 0304 
4th. _

1 

SUNDRIES Drs. to PoRT W1NE, 1101. /. s. tl. 
Ca:h.' recei••ed in part for four pipes, at271. !Os. per pipe 55 00 00 I 
Wilham Pope, for the rest, on demand - - 55 00 00 

-- 1100000 

It may be here observed, that eYery case or example 
of lb~ waste book, when enlered into the journal, is calJ
ed a JOUrnal ~mst or entrance; thus the examples above 
make lbree d.1rect post~. Again, a post is either simple or 
complex; a simple post JS that which bas but one debtor, and 
o~e creditor, as the firs.t of these above; a complex post is 
fat~er when one debtor 1s balanced by one or more creditors, 
as Jn the second post or when two or 111ore debtors are bal-

anced by one creditor, as in lhe third post ; or when Hveral 
debtoro are balanced by se••eral creditors, and then th• 
post is said to be complex in both terms. This being pr& 
mised, the following rules are to be observed for wririog 
in the journal. 

I. In a simple post, the debtor is to be expres•ly mon· 
tioned, then the creditor, and lastly the sum, all in o~e 
line; after which the narrative or reason of the entry," 
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one or more lines, as in the first or these three posla 
above. 

2. In• complex post, the several debtors or creditors 
are expreHed in 1he first line by themselves, with their 
respeclive sums subjoined to them; which are to be added 
up, and their total carried to the money columns, as in 
the second and t bird posts 

3. The debtors and creditors should be written in a 
large letter or lex! band, both for ornament and distinc
tion. 

Before we proceed lo explain the ledger, we shall pre
viously inquil'C into the nature and use of the terms debt
or and creditor, as the whole art of book keeping entire
ly depends on a true idea of those terms, the nature and 
use of which will be obvious from the following consider-
ations: ' 

Accounls in the ledger consist of two parts, which in 
their own nature are direclly opposed to and the re,•erse 
of one another, which are therefore set fronting one anoth
er, and on opposite sides of the same folio. Thus all the 
articles of lhe money recei•·ed go to the left side of the 
cash account; and all the articles or sums laid out are 
carried to the right. Jn like mam1er the purchase of 
goods is posted to the left side of the accounts of the said 
gooda, and the eale or disposal of them lo the right, 

Transactions of trade, or cases of the waste book, are 
also made up of two parta, which belong to dilferenl ac
counts, and to opposite sides of the ledger, e.g. Ii goods 
are bought for ready money, the two pal'ls are the goods 
receh'ed and the money delirnred; the former of which 
goes to the left si<le of the account of the said goods, and 
the latter to the right side of the cash account. 

The two parts in any case in the waste book, when post
ed to the journal, are denominated the one the debtor, the 
olher the credilor of that post; and when carried tbeoce 
to the ledger, the debtor or debtor part is entered upon 
the left !ide, hence called the Uebtor side, of its own ac
count, where it is charged debtor to the creditor part. 
Again, the creditor or credifor part is posted to the right 
side or creditor side of its account, and made crt>ditor by 
the debtor part. Hence Italian book keeping is said to 
be a method of keeping accounts by double entry, be
cause every single case of the waste book requires at least 
two entries in the ledger, vis. one for the debtor and 
anolher for the crcdilor. 

From wJ1at has been said it is evident that the terms 
debtor and crec.Jitor are nnlhing else bJJt marks or cbarac~ 
teristics stamped upon the different parts of transactions 
in the journal, expressing the relation of these parts lo one 
anolher, and ~bowing to which side of fheir respective ac· 
counts in the ledger they are to be carried. 

Ha,•ing thus far explained the meaning of the terms 
debtor and creditor, we shall now proceed to the ledger, 
or principal book of accounts. 

Oftl.e ledger. The ledger is the principal book where
in all the se\·eral articles of each particular account that 
lie i;catlered iu other books, according to their dates, are 
collected and placed together in spaces allolted for them, 
in such a manner that the opposite parts of every account 
are directly set fronting nae another, on opposite sides of 
the same folio. 
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The ledger' s folios are divided iulo spaces for conta ining
the accounts, on the head of which are written the tilles 
of the accounts, marked Dr. on the left hand page, and 
Cr. on the right; below which stand th e articles, with the 
word To pre6xed on the Dr. side, and the word By on 
the Cr. side; and upon the margin are recorded lhe dates 
of the articles, in two small columns allotted for tl1at pur
pose. The money columns are tLe same as in other 
books ; before them stand the folio column, which con· 
fains figures direcling to the folio where lhe corresponding 
ledger entrance of each article is made; for e,·ery thing 
is hvice entered in the ledger, viz~ on the Dr. side of one 
account, and again on the Cr. side of some other account; 
so that the figures mutually refer from the one to the other, 
and are of use in examining the ledger. Besides these 
columns, there must ·be kept in all accounts, where number, 
measure, weight, or distinction of coins is considered, inM 
ner columns to insert the quantity ; and for the ready 
6nding any account in the ledger, it has an alphabet or in· 
dex, wherein are written the titles of all accounts, with 
the number of the folio where they stand. 

How the ledger is filled up from lhe journal. l. Turn 
to the index, and see whether the Dr. of the journal post, 
to be transported, is written there: if not, insert ii under 
its proper letter, with the nuwber of the folio to which it 
is to be carried. 

2. Having distinguished the Dr. and the Cr. sides, as 
already directed, recording the dates, complele the entry 
in one line, by giving a short hint of the nature and terms 
of the transaction, carrying the sum to the money col
umns; and inserting the quantity, if it is an account of 
goods, &c. in fhe inner columns, and the referring figure 
in the folio column. 

3. Turn next lo the creditor of the journal post, an<l 
proceed in the same manner with it, both in the index 
and ledger; wilh this <1itference only, !hat the entry is 
to be made on the Cr. side, and the word By prefixed to it. 

4. The post being thus entered in the ledger, return to 
the journal, and on the margin mark the folios of the acM 
counts, with the folio of the Dr. above, and the folio of 
the Cr. below, and a omall line between them thus L, 
These marginal numbers of the journal, are a kind of i:1. 
dex to the ledger, and are of use in examining the books, 
and on other occasions. 

5. In opening the accounts in the ledger, follow the 
order of the journal; 1hat is, beginning with the first 
journal post, allow the 6rst space in the ledger for the 
Dr. of it, the next for the Cr. the third for the Dr. of 
the followin'g post, if it is not the same with some of those 
already opeaed, and so on till the whole journal be trans. 
ported: and supposing that, through inacl\"erlency, some 
former space. b_as b_ee~ allowed 1oo Jarge, yon are not to p;o 
back to subdn'1de 11, 10 order lo erect another account in 
its stead. 

Though these rules are formed for simple posts, TI here 
there is but one Dr. and one Cr. yet they may be easily 
applied to complex ones. 

As an example how articles are to be entered in 
the ledger, take the two accounts of Cash and Wil
liam Pope, so far as mentioned in the above waste book 
and journal. 
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JOURNAL. 

1806. Dr. Fo. I. 

July 4 To port wine re
ceh•ed in part fo1 
four pipes, at 27 !. 

d. 

!Os. per pipe. 6 55 00 00 

July 4 Wil.Pope, Dr. 

To port wine, as 
per journal. 6 55 00 00 

Cash book. This i• the most important of the aux ilia· 
ry books. It is so called, because it contains, in debtor 
and creditor, all the cash that comes in, and goes out of, 
a merchant's stock; the receipts on the debtor side; the 
persons of whom it was received, on what, and on whose 
account, and in what specie : and the payrnenls on the 
creditor side; mentioning also the specie, the reasons of 
the payments, to whom, and for what account they are 
made. 

Book of debts or payments, is a book in which is writ
ten down the day on which all sums become due, eilher 
to be receh•e<l or paid, by bills of exchange, notes of 
hand, merchandises bought or sold, or otherwise. By 
comparing receipts and payments, one may, in time, pl'O
'Vide the necessary funds for payments, by gelling the 
hms, notes, &c. due to be p::iid, or by taking other pre
cautions. 

Book ofm1meros or wares. This book is kept in order 
to know easily all the merchandises that are lodged in the 
warehouse, those that are taken out of it, and thol'!e that 
remain therein. 

Book of Invoices. This book is kept to persen•e the 
journal from erasures, which are unavoidable in drawing 
up the accoants of inrnices of the several merchandises 
received, sent out, or sold; wherein one is obliged to en .. 
ter very minute particulars. II is also designed to ren
der those iul'oices easier to find than they can be in the 
wasle book or journal. 

Book of accounts current, This book serves to draw 
up the accounts which are to be sent to correspon<lents, 
in order to settle lhem in concert, before they are balanc
ed in the ledger; it is properly a duplicate or the ac
counts in tl1e ledger which is kept to have recourse to 
occasionally. 

The other mercantile books generally in use are, the 
book of commissions, orders, or advices; the book of ac
ceplances of bills of exchange; the book of remittances; 
the book of expenses ; !he copy book of letlers; lhe 
book of postage; the ship books; and the book of wo1·k
men. rro these may be added olhers, which depend on 
the greater or Jesser accuracy of the merchants and bank
ers, and on the seHral kinds of trade carried on by par
ticular dealers. 

1806. 

July 

Contra c ... Fo. !. •· d. 

] By shalloon, paid in 
part for I 00 yards 
at 10d. per yard. 12 2 00 00 

July 1 -----

Contra Cr. 

By black cloth, fol' 
40 yards, at 14s. 
per yard. 3 28 00 00 

BoOKS. By 8 Anoe, c. rn. the aulhor of any book, 
and bis assigns, shall have the sole liberty of prinling 
and reprinting the same for twenty-one years, to com. 
mence from the day of lhe first publication thereof, and 
no longer; except that if lhc aulhor be living at the el· 

piration of the said term, the sole copyrighl shall relum 
to him for other fourteen years; and if any other penoo 
shall print, or import, or shall sell or expose it to sale, he 
shall forfeit I he same, and also one penny for e\·ery sheet 
thereof found in his possession. But this shall not ex· 
pose any person to the_ said forfeilures, unless lhe title 
thereof shall be entered in the register book of the com• 
pany of stationers. 

By 41 Geo. III. eleven copies of each book, on the 
best paper, shall, before publication, be delirered to lbe 
warehouse keeper of the company of slationer11, for the 
use of the royal library, the li!Jraries of the two universi
ties .in England, the foul' universilies in Scotland, the li
brary of Sion college, the library belonging to !be college 
of adrncates in Edinburgh, the library of Trinily college 
Dublin, and the king's inns Dublin, on pain of forfeiting 
tl1e value thereof, and also bl. 

By stat. 34 Geo. III. c. 20. and 41 Geo. III. c. 107, 
persons importiog for sale books first prinled wilhio the 
united kingdom, and reprinted in any other, sr1ch books 
shall be seized and forfeiled; an<l Hery person so expos
ing such books to sale, for every such offence shall forfeit 
the sum of IOI. Ti.e penalties not to extend to books not 
ba,~ing been printed for twenty years. . 

By the act of union, 40 Geo. Ill. c. 67. all prohibi· 
tions and bounties on the export of articles, the produce 
and manufacture of either countJ'y, to the other shall 
cease; and a countervailing; duty of two pence for e\•ery 
pound weight al-·oirdup0is of books, bouml or unboun~, 
arrd of maps and prints, imported into Great Brilain, di· 
rectly from Ireland, or which shall be imported into Ire· 
land from Great Brilain, is snbsliluted. 

BOOM, in the sea language, a long pieceoflimberO'itb 
which lhe clew of tbe stuclding sail is spread out; and 
sometimes the boom is used to spread or boom out the 
clew of lhe mainmast. 

rrbe different kinds of booms have <lifferent names ac· 
cording to the purposes fo1· which they are iuteoded. 
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Boo>t denotes also a cable stretched athwart the moulh 
or a li\er or h\lrbour; with yards, topmast!;, battling, or 
1pa1"' of wood, la'3bed lo it, to preveut an enemy's coming in. 
BOO~fKIN, in sea !d.aguage, a short bar of timber pro· 

jecting from each bow of a ship, to extend one edge of 
tlw foresail to the windward; for which purpose thet·e is a 
large block fixed lo its outer end, through which the rope 
is pa":Jsed that is fastened to the lower corner oft he sail to 
windward, called the tack; and this being drawn tight 
down brings the corner of the sail close lo the block, 
·which beiug pe1formed, the tack is said to be aboard. 
The boomkin is secured Uy a strong rope, which confines 
it <lownwar<l to the ship's bow, to connteract lhe strain it 
bears from 1 he foresail above, dragging it upward. 

BOO'l'ES, a constellation of the northern hemi<;phere, 
consisting of23 slars according to Ptolemy's catalogue, of 
28 in Tycho's, of 34 in Bayer's, of 52 in Hevelius's, and 
of 45 in Mr. Flamsteed's catalogue. 

BOQUINIANS, in church history, a sect of l1eretics, 
so called from Boquinus their founder, who tau~ht that 
Christ did not die for all mankind, but only for the failh
ful, and consequently was only a particular saviour. 

BORACIC aciil. The word borax first occurs in lhe 
works of Geber, an Arabian chymist of the 10th cenlury. 
It is a name given lo a species of while salt much used by 
'Various artists. Its use in soldering metals appears to ha\'e 
been known to Agricola. 

Borax is found mixed with other substances in Thibet. 
ll seems lo exist in some lands adjaceut to lakes. from 
which it is exlracted by water, and deposited in those 
lakes; whence in summer, when the water is shallow, it is 
eitracted and carried off in large lumps. Sometimes the 
·water in lhese lakes is admilled into reservoirs; at the 
bottom of which, when the water is exhaled by the sum
Dlel·'s heat, this salt is fouud. Hence it is carried lo the 
East Indies, where it is in some measure purified and crys
ta1ized; in this state it comes to Europe, and is called tin
cal. In other parts of Thibet, it seems, by accounls re
ceived from China, they dig it out of the ground at the 
depth of about twoyards,\Vhere Ibey find it in smallcrys
talioe masses. 

Though borax has been in common use for nearly 
three cenluries, it was only in 1702, that Hornberg, by 
dh1tilling a mix lure of borax and green vitriol, discovered 
the boracic acid. He called it narcotic or sedath·e salt, 
from a notion of his that it possessed the properties indi
cated by these names. Lemery the younger soon after 
discovered, that it could likewise be obtained from bo· 
rax by means uf the nitric and muriatic acids. Geoffroy 
afterward discovered, that borax contained soda; and at 
la~t Baron proved, by a number of experiments, that 
borax is composed of boracic acid and soda; and that it 
may be reproduced by combining these two substanres. 

'fhe easiest method of procuring boracic acid is the 
following: dissoh·e borax in bot water, and fHlre the so
lution; then add sulphuric acid, by liltle and little, till 
tbe liqui<l has a sensibly aci<l taste. IJay it aside lo cool, 
and a grf"at number of small shining; laminated crystals will 
form. 'These are tbe boracic acid. 'rhey nre to be wash
ed wilh colJ water, mid drained upon brown paper. 

Doraric acid, thus procuretl, is in the form of thin hex
agonal scalci;, of a silvery whitenes.:o;, ha,·ing some re
•ewblancc to spermaceli, antl tl1e same kind of greasy 
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feel. It has a sourish taste at 6rst, lhen makes a bilterislt 
cooling impression, and at Jast learns an agreeable sweet
ness. It has no smell; but when sulphuric acid is poured 
on it, a transient odour of musk is produced. 

It reddens vegetable blues. Its specific graYity is 1.479, 
while in the form of scales; after it has been fused it is 
1.803. 

It is 110! altered by light. It is perfectly fixed in !he 
fire. At a red heat it melts, and is coll\erled inlo a hard 
transparenl glass; which becomes somewhat opaque when 
exposed to the air, but does nol attract moisture. lt is 
much less soluble in water than any of the acids hilherlo 
described. Boiling water scarcely dissoh·es.0.02 of bo
racic acid, and cold water a slill smaller c1uantity. )"\"'hen 
this solution is distilled in close vessels, part of lhe acitl 
evaporates along with the water, aJJcl crystalizes in the re
ceiver. 1-Vater, 1herefore, renders it in some measure 
'\·olatilc, though it is perfectly fixed when in a stale of 
dryness. 

Neil her oxy~en gas, the simple combuslibles, the sim
ple incombuslibles, nor lhe metals, produce any change 
upoa boracic acid, as far as is at present known. Jt is sol
uble in alcohol; and alcohol containiug it burns wilh a green 
flame. Paper <lipped into a solution of boracic acid burn~ 
with a green flame. 

Though mixed w ii h fine powder of c1rnrcoal, it is neY· 
erlheless capable of vitrification; and wilh soot it mells 
into a black bitumen like mass, which is, Jrnwever, soluble 
in water, and cannot be easily calcined to ashes, but sul.J
lfrnes in part. 

lVith the assistance of a dislilling bcaf it clissoh-es in 
oils, especially in mineral oils; and with these it yielcls 
fluid anJ solid products, which giYe a green colour tu spirit 
of wine. 

When boracic acid is rubbed with phosphorus, it does 
not pre\'·ent its inflammation; but an earthy yellow matlCl' 
is left behind. 

It is hardly capable of oxidizing or clissoh:ing any of 
the metals excepl :ron and zinc, and perhaps copper. 

Borncic acid combines with alkalies, alkaline eal'ths, and 
alumina, and most of !he metallic oxiJes, and forms com
pounds which are called borats. 

Snb-bora1 of soda, or common borax. See IloRAX. 
BORA.GO, in bolany, a gF.:nus of the penlandria mono .. 

gynia clasR and order of planls, the flower of whirh con
sists of a single petal of the lenglh of the cup, and di, ided 
inlo five segmeols: I here is no pericarpium, but the cup 
grows larger and inflated; ancl contains four seeds of a 
roundish figure, rugose, carinale<l outwardly from the 
poinl, globose at the base, and inserled into a hollow re~ 
ccptacle. There are I.he species. The leaves of borage 
are nccounted good in removing faintness; for which rea
so11 the fops al'C frequenlly put inlo wine anti cool tankards. 
Boerha<!\'e recommends the expressed juice in all inHamma
tory diseases. The flowers are one of the four cordial 
f!O\vers. The only officinal preparation is the conserve of 
the flowus. 

BORASSUS, in bolany, a genus of plants, of the dioe
cia hexandria class aod order. The male and female 
flm~·ers grow on separate plants, antl give lhe plant such 
a d1tferent figure, !hat they are called by ditferent names 
io the lk·rlll• illalabaricus; the male being calle1l ampana 
an.ti the female carimpana. The male has for lhe c 11 p 0 j· 
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its flower the whole compound spatha, which is amenta
ceous and imbricate<l: the flower is divided into three 
~egments, the petals being hollowed, and of an oval fig
ure: the stamina are six thick filaments, and the antberre 
are thick and striated. In the female, the cup is the same 
as in the male; but the petals of the Bower, which is di
vided into three part:3, in the manner of the ma1e, are l'ery 
small, of a roundish figure, and remain when the pistil, 
&c. fall off. The germen of the pistil is roundish; the 
styles are three, and small, and the stigmata are small; the 
fruit is a roun<lish obtuse berry, of a rigid structure, and 
containing only one cell; lbe seeds are three, and of an 
oral compressed figure. There is one species, a na.tive of 
Ceylon. 

BORAX, or sub-boral of soda. TJ1i• salt , according to 
Bergmann, is composed of 

39 acid 
17 soda 
44 water 

JOO. 
It is decomposed by the following salts, according lo 

Fourcroy: 1 Sulphats of lime, ammonia, magnesia, gluci. 
na, alumina, zirconia. 2. Sulphats of ammonia, magnesia. 
3. Nitrats of barytes, strontian, lime, ammonia, magnesia, 
glucina, alumina, zirconia. 4. :;.\luriats of barytes, stron .. 
tian, lime, ammonia, magnesia, glucina, alumina, zircouia. 
5. Superphosphal oflime. 6, Phosphats of ammonia, mag
nesia, glucina, alumina, zirconia. 7. Fluats of barytes, 
stronlian, magnesia, ammonia, glucina, alumina, zirconia. 

Borax is sometimes used in medicine as an astringent. 
It is used as a Oux for metals, and enters into the compo .. 
sit ion of some of the coloured glass pastes made in imila~ 
tion of gems; but its great use is to facilitate the solder
ing of the more preciou• metals. It is employed also as a 
flux by mineralogists in essaying the properties of miaer
als by the blow pipe. 

Borat of ammonia may be formed by saturating boracic 
acid with ammonia. It has scarcely been examined. 
Fourcroy affirms, that when its solution is evaporated, the 
ammonia is volatilized, and the acid crystalizes. 

Bora! of alumina may be formed by mixing together the 
solutions of borat of soda and sulphal of alumina. It is 
said to be scarcely soluble in water, and not to crystalize. 

1Vhen boracic acid and silica are exposed to a slrong 
l1eat, they melt together into a transparent glass. This 
compound has receh·ed the name of Lorat of silica. 

BORBON IA, a genus of the decandria order, and dia
tlelphia class of plants. The stigma is emarginated; the 
calyx has pointed spines; and the legumen is pointed. 
'rhere are six species, all natives of warm connlries. 
They are a kind of broom; and rise to the height of ten 
or tweke feel, but in Europe seldom above four or fhie. 
r.rhey are green house plants, and may be propagated by 
la ye,..; but ns these are generally two years before they 
put forth roots, the best method is by seeds, which must 
be procured from their native places. 

BORBORITES, borborit.,, in church history, a •ect 
?f gnostics in the second century, who, besides embrac· 
mg the errors of these Christians, denied the last judg
ment. Their nome comes from {3opr:por, filth, oa account 
of a custom they had of daubing their faces and bodies 
"ith dirt and filth. 

BORDARIJ, a term mentioned.in the Doomsday ic-
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c1ui;ition; they were distinct f1om tbe •ervi and villan~ 

~:~,.~::e w~~ha:~::;h;~r!~r~rl~~~k :11~=~~~:,t:~:: 
coudition that they •hould supply the lord with poultry 
and eggs, and other small provisions for his board and ea. 
tertainment. The same term is used to denote eernnts 
employed in fetching wood, drawing water, grinding corn 
cleaning yards, &c. by which tbey are di•tinguished f...: 
villani, employed in the tillage of lands. 

BORD URE, in heraldry, a cutting off from within the 
escutcheon all round it about one fifth of the field, se"ing 
as a difference in a coat of arms, to distinguish families of 
the same name, or persons bearing the same coat. 

If the line constituting the bordure i• straight, and the 
bordure plain, then in blazoning you must only name tbe 
colour of I he bordure. 

BOREAL s10Ns, in a•tronomy, are the 6nt 1is 1ignt 
of the zodiac, or those northward of the equinoctial, 

BORECOLE. See BRAss1cA. 
BORER, an implement invented for the purpooe ot 

searching or exploring the nature of soils. It is compoted 
of two rods of iron, each about six feet long, and an inch 
in diametP.r, which screw into one another. .H1 tbiaina1,... 
ment two men will easily sound the depth of tweln feet 
in less than a quarter of an hour, if they do not meet witll 
many stones. Thus, without much charge, or any huanl, 
there is a certainty of discovering what earths are under 
the upper soil, and whether other substances lie concea~ 
ed there, such as marl, chalk, fullers' earth, foasil 1helll, 
coals, quarries of slate or stone, oars, &c. 

DORING, in mineralogy, a method of piercing the 
earth by a set of scooping irons, made with joiuta 10 a1te 
be lengthened at pleasure. The mineralogist can gue11 
where a nin of oar may lie, though there are none of the 
common outward signs of it upon the surface of the earth, 
and in this case he has recourse to boring: the •cooping 
irons are drawn back al proper times, and the samplea of 
earth and mineral matters they bring up are examined, ta 
know whether it will be worth while to open a mine in Ille 
place. 

BoR1 NG of water pi11es. The method of borin~ nter 
pipes is as follows. The poles of alder, which i1 a •err 
useful wood in making pumps, water pipes, &c. being fail 
on horses or tressels of a foot in height, to rest the auger 
upon while they are boring, they set up a lathe to torn the 
least end of the poles, to fit them to the cavitie• of the 
great end of the others. They turn the small end1ofthe 
poles about five or six inches in length, to the oize they 
intend lo bore the larger ends about the same depth, ri1. 
b or 6 inches. This is designed to make a joint lo ant 
each pair of holes together; the concave part belag 
the female part, and the other part the male, of thejoinl. 
In turning the male part they turn a channel in it, or I 
small groove al a certain distance from theend; and iothe 
female part, they bore a small hole to fit o•·er tbis channef
'l'his being done, they bore the poles throu~b ; and to.,,.. 
vent them from boring out al the side, they 1tick gnd 
nails at each end to be a guide in boring. It is uaual, llow• 
ever, to bore them at both ends; so that if a pole iscrook
~d one way, they can bore it through and not apoil 

''· The operation is now performed "itb a bone mill, • 
at Dorset •lairs, for the new river comptmy. Bee p,,. 
BORING. 
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BOROUGH, BURROUGH, Bonow, or BuRGH, a cor· 
poration or town which is not a city. The word in ils orig· 
inal signification meant a company consisting of ten fami .. 
lies, which were bound together as each other's pledge. 
Aflerward borough came to signify a town, ha>·ing a wall 
or some kind of enclosure round it; and all places which 
formerly bad the name of borough, it is said, were forti .. 
fied, or fenced in some shape or other. 

The name is now particularly appropriated lo such 
towns or \•illages as send burgesses or representatives fo 
parliament, whether they are incorporated or not. They 
are distinguished into those by charter or statule, and 
those by prescription or custom. 'l'he number in England 
and 'Vales, including cities and cinque ports, which elect 
members, is 215; some of which send one, and some two 
representati,·es. 

Royal BoROUGHs, ill Scotland, are corporations macle 
for the ad\•antage of trade, by charters granted by several 
of I heir kings, having the pri,·ilege of sending commission
ers to represent 1hem in parliament, besides other pecu
liar immunities. They form a body of themselves, and send 
commissioners each to an annual convention al Edinburgb, 
to consult the benefit of trade and their general inlel'est. 

BoaouoH ENGLISH, a customary descent of lands or 
tenements, in certain places, by which they descend to the 
youngest instead of the eldest son; or, if the ownel' has no 
issue, to the younger instead of the elder brolher. rrhis 
custom goes with the land, although there be a devise or 
feoffment at the common law to the contrary. ,..fhe rea-
1011 of this custom, says Littleton, is becau&e the young
:~~~!ir.resumed, in law, to be least able to prOl: ide for 

BonouGH HEA.n. See HEADDOROUGH. 

BORRELLISTS, in church history, a Chrislian sect 
in Holland. 'They are a kind of anabaplisls, but they 
have aome very particular opinions. They reject the use 
of churches, of sacraments, public prayer, and all other 
external acts of worship. 

BORRERA, in bolany, a genus of lbe class cryptoga· 
mia, order 8icbenes; of this there are four species, nali\·es 
of America. J.B. Ciliaris; 2. B. Leucomela; 3. B. Chry· 
sophthalma; 4. B. Exilis. (a.) 

BORY A, in botany, a genus of lhe class dioecia,order 
diandria; the calyx four leaved, corolla none, drupa 1 sper
ma: there are three species; vb. 1. B. Porulosa, a native 
of Florida. 2. B. Liguslrina,a native of Tennessee, 4.B. 
Accuminata, a native of Carolina and Georgia. 

BOS, in zoology, the ox, a genus of quadrupeds of the 
order of pecora. The generic characler is, horns concave, 
turned outward, lunated, smooth; front teelh eight in lhe 
Jower jaw; canine 1eelh nont>. 

Jst. ,.J'he bison, from which the several races of com .. 
mon catlle bave been gradually derived, is found wild in 
many parts both of lhe old and new continenls; inhabiling 
woody regions, and arrh•ing at a size far larger than that 
of the domestic or cullivated animal. In this its native 
etate of wildness, the bison is distinguished, not only by 
bis si1.0, but by lhe superior deplh and shagginess of his 
hair; which about the head, neck, an<l shoulders, is some
times of such a len~lh as almost to touch the ground: his 
J1orns are rather shorl, sharp poinled, extremely stronrr, 
ond stand dislont from each olher al their bases, like tbo:e 
of the common hull. II is colour is sollletimes of a dark 
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blackish brown, and sometimes rufous brown; his eyes 
large aod fierce; his limbs extremely strong, and bis whole 
aspect in degree navage and gloomy. See Plate XVI. 
Nat. Hisl. fig. 59. 

rrbe principal European regions where this animal is at 
present found, are ihe marshy forests of Poland, lhe Ca~
pathian mounlains, and Lithuania. Its chief Asialic 1:es.1-
dence is the neighbourhood of mount Caucasus; but 1t 1s 
also found iu other parts of the Asiatic world. 

The American bison seems to differ in no respect from 
the European, except in being more shaggy, and haYing a 
more protuberant bunch or flesJ1y substance o\'er the shoul
ders. 

It grows to a Yast size, and has been found to weigh six· 
teen hundred, and eve at wo thousand four hundred pounds; 
and the strongest man cannot lift one of lhe skins from lhe 
ground. 

These were the only animals which bore any affinity 
to the European cattle, on the first disco\'ery of the 
American coulinent; and might ha\'e been made to answer 
every purpose of the European cow; but the natiHs, be
ing in a savage stat e, and lh ing chiefly by chase, ha<l neY
er attempted 1he <lomeslicalion of the animal. 

2d. Common ox. This is, in reality, tl1e bison reduc· 
ed to a domeslic state; in which, in different parts of the 
world, it runs into as many nrieties as the sheep; dilfer
ing wide ly in size, form, and colour, according to climate 
and other circumstances. Its importance in this its do· 
meslic state needs not be me ntioned. Formerly the ox. 
consliluted the whole riches of mankind; and he is still the 
basis of the weallh of nations, which subsist and flourish 
in proportion to the cultivafion of their lands and tLe 
nmnber of !heir cattle. See Plale XVI. Nat. Hist. fig. 
54, 55. 

The Brilish breed of hornod callle has been so much 
impro\'ed by a foreign mixture, that it is di.fficull to point 
out the original kind of these islands. Those whi ch may. 
be supp9sed to ha\.·e been purely British, are far inferior · 
in size lo those of the northern parts of the continent. 
The cat Ile of the highlands of Scoil and are exceeding
ly small; and many of them, males <is well as females, 
are hornless. The Welsh runts are much larger: the 
black ca!lle of Cornwall are of the •ame size wilh lhe 
last. The large kind that is now cultivated throughout 
mo!!t parts of Great Britain, are either entirn1y of a for
eign extraction, or our own improved by a cross with 
tbe foreign kind. The Lincolnshire kind derive !heir 
size from the Holstein breed; and the large hornless cat
tle that are bred in some parts of England came originally 
from Poland. 

3d. Indian ox. Thi• variety is found in many parts of 
India, also in the Indian and African islands, and particular
ly in Madagascar. It is of a reddish colour, of a very large 
size, and is dislinguished by a very large protuberance 
above the shoulders. 
. 4th. Zebu. This v~riety rese.mbles the preceding, but 
1s extremely small, bemg found ID some parts of India of 
a size scarcely larger than a great clog. In colour it dif. 
fer~ like the com.moo cattle; being either gray, brown, 
lVb1le, &c. or \'arJously spotted. See Plate XVI. Nat. 
Hist. 6g. 60. 

51h .. Loose horned o:<. This is said to be found in 
Abyssrn1a and Madagascar, and to be distingui•hed by 



B 0 S 

pendulous ears, and horns aflached only to the skin, so as 
to ham:; down on t>ach side. 

6. Boury. Of the size of a camel, and of a snowy white .. 
ness, with a profuberance on the back. Na1ive of Madagas
car, and some other islands, called by the name of Boury. 

7. Tinian ox. Of a white colour, wjth black ears. Jn. 
habits the island of Tinian. 

JI. Bos ARN EE. Ox with upright lunated horns, flat 
and wrinkled on their upper surface. 

This is an Indian species, known chiefly from ils vast 
horns, which are sometimes seen in museums, and from Jn. 
dian paintings, in which it is occasionally represented. It is 
said to have been met wilh by a British officer, in the 
woods above Bengal, and to have been about fourteen feet 
high, which is to be uriderstood of the measure from lhe 
hoofs to the top of the horns. It partakes of the form of 
the horse, the bull, and the deer, and is a very hold aod 
daring animal. 

III. Bos BADYLUS, or Buffalo, ox with horns lying back
ward, turning inward, and flat on the fore part. See Plate 
Nat. Hist. fig. 61. 

In its general appearance, the buffalo is so nearly allied 
to the common ox, that without an attentive examination 
it might pass for a nriety of the same animal. It differs, 
howel·er, in the form of its horns, and in some particulars 
relath·e to its internal stl'ucture. The buffalo is ral her 
superior in size to the common ox, the head larger in pro
portion ; the forehead higher; the muzzle of a longer 
form, but at the same time broad and square. But ii is 
principally the form of the horns that distinguishes the 
b1~ffalo. 'rl1ey are large, and of a compressed or depress
ed form, with the exterior edge sharp. The buffalo has 
an appearance of great strength, and a more ferocious or 
malignant aspect than the bull; owing to the convexity of 
his forehead, the smallness of his eyes, the flalness of bis 
muzzle, and Hte flatter and more inclined position of his 
l10rns. The general or prevailing colour of the buffalo jij 
blackish, except the hair 011 the top of the forehead, and 
that at the tip of the tail, whi·ch is of a yellowish white: 
the skin itself is also of a black colour; and from this 
general cast it is but very seldom observed to vary. 

As the buffalo in his domeslicated state is, in general, 
larger and stronger than the ox, he is employed with ad
l·antage in different kinds of labour. Buffaloes are made 
to draw heavy loads, and are commonly directed and re· 
strained by means ofa ring passed through the nose. Two 
buffaloes yoked, or rather chained to a cart, are able to 
draw as mnch as four strong horses. As they carry their 
neck and heaJ low, the whole weight of their body is em
ployed in drawing; and their mass much surpasses that of 
a labouring horse. Jo its habits the buffalo is much less 
cleanly than f he ox; delighting to wallow in the mud; 
and, next to the hog, may be considered as the dirtiest 
of domesticated quadrupeds. His voice is deeper, more 
uncouth and hideous, than that of the bull. The milk of 
1he female lmffalo is said by some authors to be not so 
good as that of 1he cow; but it is more plentifuJ, and is 
used for the purposes of the dairy in the warmer regions. 
Italy i3 the country where buffaloes are at present most 
common in a d~mei;;ticated state; bein~ used, as in India, 
both for the dairy and for Jraught. The district of the 
Pontine marshes is the spot which may be considered as 
their principal station. Jn India this animal is occasion· 
ly used for the sadJle, ae a substitute for the horse. 

BOS 

The buffalo, like other animals of thi• genu•, ~omits of 
''arieties as to size and figui·e. Of these tlit> u·o ... t eo ark .. 
able is the small naked Indian buffalo of Mr. Penn•nt, 
which is the size of a runt, with a nearly naked body, thin. 
ly beset with bristly hair: the rurnp and thigLs quite 
hare; the first being marked on each side with dusky 
stripes pointing downward, the last with two trannerse 
stripes: the horns compressed sideways, taper, and sharp 
at tlie point. It is a native of India. 

Anotber Yariety, still smaller, is said to occur in the 
mountains of the Celebes, which are full of ca\'eroa. 
This va1·iety is of the size of a middling sheep, and is seen 
in small herds, very wild, and difficult to be taken; and 
even in confinement al'e so fierce, th al Mr. Pennant records 
an instance of fourteen stags being destroyed in the space 
of a single night by one of these animalo which was keptio 
the same paddock. 

IV. Bos l\'IoscBATUS, or musk ox, having very long 
pendent hair, and horns (in the male approximated at the 
base) bending ioward and downward, aud outward at the 
tips. 

It is a native of North America, where it appears fobe 
a very local animal; being found first in the tract be. 
tween Churchill river and that of the Seale, on the west 
side of Hud~on's bay; and is very numerous between the 
latitudes 66 and i3 north, which is as far as any tribes of 
Indians go. 

This animal is but of small size, being rather lower than 
the deer, but larger or thicker in body. 'fhe hair, in the 
male, is of a dusky red colour, extremely fine, and so long 
as to trail on the ground, and renders the animal a seem· 
ingly shapeless mass, without distinction of head or 
tail: lhe legs are nry short ; the shoulders rise inlo 
a lump, and the tail is l·ery short, being a kind of stump 
of a few inches only, with very long hairs. Beneath th 
hair, on all parts of the animal, is an exlremely fine cio· 
ercous wool, whirh is said to be more beauliful than silk 
when manufactured into stockings and other arlicles. 'l'he 
horns are closely united at the base, bending ill\nrd and 
downward; but turning outward toward the tips, which are 
very sharp: near the base the horns are two feet in girth, 
but are only two feet long when measured along the cur
vature: the weight of a pair, separated from the head, is 
sometimes sixty pounds. . 

The cow, or female, differs from ihe male in haYing the 
horns much smaller, and placed at the distance of nine 
inches from each other at the base. 

The general colour of the cow is black, except that th·e 
legs are whitish, and between 1he horns there is a bed of 
white hair intermixed wilh rust colour; a tlusky mane, or 
elevated ridge of hair, runs along the back, and on lhe 
middle of the back is an oblong patch or bed of pure 
while. 

These creatures delight most in rocky and barren 
mounlains, and seldom frequent 1 he wooded parts of the · 
cmrnlry. They run nimbly, and are ary acth·e in climb
ing the rocks. Their flesh tastes \·ery strone:ly of musk; 
and the heart in particular is said lo be so thorou~hly im
pre~nated with the flavour as to be scarcely eatable. The 
flesh, however, is supposed fo be 'ery wholesome, and 
has been found a speedy restoratirn to sickly crews who 
have made it their food. 

V. Bos GRuNNIENs, or Yak, having with cylindric 
horns curving outward, very long pendent hair, and el• 
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tremely villose horse like tail, is about the l1eighl of an 
English bull, which he r.,embles in the general figure of 
the body, head, and leg!ll; it is covered all oHr with a 
thick coat of long hair. The head is rather short, crown
ed with lwo smooth round horns, which, lapering from the 
root upward, terminate in sharp point::; : they are arched 
inward> bending toward e3ch other, but near the extremi
ties are a little turned back. 

They are a very rnluahle properly lo the tribes of 
itinerant Tarlars, called Duckba, who live in tenl9 and 
!eod them from place lo place: they at the same lime af
ford their herdbmen an easy mode of COD\'eyance, a good 
covering, and wholesome subsistence. rrhey are l]f\rer 
employed in agricull ure, bu! a1e exlremely useful as beasls 
of burthen; for they arc slrong, sure footed, and carry a 
great weig;ltt. Tents and ropes are manufaclured or fheir 
ltair; and amongst the humbler ranks of herdsmen, caps 
and jackets are ma<le of !heir skins. Their tails are es~ 
teemed throughout the East, as far as luxury and parade 
have any influence on the manners of lhe people. In Jn. 
dia uo man of fashion e\er goes out, or sits in form at home, 
l\·i1bout two cbowrabadars, or brushers, attending bim, 
each furnished with one of these tails mounted on silver or 
hory handles, lo brush away the flies. The ChiF1ese dye 
them of a beautiful red, and wear them as tufts to their 
summer bonnds. 

The yak is the most fearful of animals, and very swift; 
but when chased by men or dogs, and finding itself nearly 
o,·ertaken, it will foce its pmsuers, and hide ils hind part$ 
ia some bush, and wait for them; imagining that if it could 
conceal its tail, w!Jich was the object lh@y were in search 
of, it would e.:icape unhurt. 

VI. Bos CAFFER, or cape ox, ha\·ing the horns very 
broad at the base, then spreading downward, next upward, 
and al th~ tips curving inward; inhabits the interior parts 
of Africa, nol'lh oft he cape of Good Hope, and is greatly 
superior in size to the largest English ox. It is of a very 
slrong and muscnlarform, wilh a fierce and ma)evoleul aspect. 
lls colour is a deep cincreous brown: the hair on the body 
i~rathershorl, but thal on lhe bead and breast very long, 
coarse, and black, hanging clown lbe dewlap, like that ofa 

~~~okn i:~ f~~s~ ~h~!~~d b~=~~ o~!~: :h~t~ ~:i~hi: ~~~~~ ~~~~~ 
at the base; the remainder being coYered with long loose 
hair. 

These animals are found in large herds in the desert 
parts be yon cl I he Cape; and if met in the narrow parls of 
woodc;, are extremely dangerous, rushing suddenly on the 
trnelfer, ~oring- and trampling Uoth man and horse under 
fool. 11 i• also said that they "ill often strip off the skin 
of such animal~ G.s I hey have killed, by licking them with 
their rough ton~ue~, a~ recorded by some of I he ancient 
authors of 1he bhmn. rrhe urcus is 1he same animal wilh 
the common bull in ils natural and wil<l state. See Plate 
Nat. lli.,I. fi~. 5U. See al~o figs. 56, a11d 57. 

HOSCOI, or Bo ... c1, a fl'ibe of monks in Petlestine, who 
fed on ~ra~~ likP lht> bea.,ts of the field. They are rank
ed among lhe number of Ad1u11ile~, on accounl of the little 
care they look ahout pro\ i-ion i when they were hungry, 
the.Y "·ent into the ficltl-i, enrh "ilh Li .. knife in his Jiand, 
ancl e:alherect anil ale n·hat thH could find. 

JJOSEA, GOJ,IH.S TIOD TR~'(.~: a !!enus of the di2;ynia 
order, and pcntancJria class of plants; an<l in tl1e natural 
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method raukiog under !lie 53d order, scabridre. Tbe 
calyx is pentaphyllons; 1here is no corolla, am.J the berry 
is monospermous. Of this genus there is but one spe· 
cies, iii~. 

Bosea yel'Vamora. It is a nath·e of the Can;;try and 
Caribbee is lands, and has been long an inhabitant of the 
Brilish bolanic gardens. It is a pretly s lrong woody shrub, 
growing wilh a slem as large as a man's leg. Jt may be 
propa15aled by cuttings planted in spring; and the plants 
must be housed in winter. 

BOSS, among bricklayers. denoles a wooden utensil 
in which the mortar used ia tiling is to be pul. It ha~ an 
iron hook by which it may be hung on the laths or on the 
ladder. 

IlOSSAGE, in archifeclnre, a term usec1 for any stone 
1hat bas a projecture, and is laid rough in a building 1o be 
afterward carved inlo mouldings, capitals, coals of a1 ms. 
It is also 111at which is olberwise called ruslic work, and 
consists of stones which ad,·ance beyond lhe nakecl or lev· 
el of the building, by reason of indentures or channels left 
in thejoinings. 

BOSSI ACA heterophylla, io botany, a plan( of !he cli
adelphia, decantlria class and order; the calyx is two lip· 
ped, heart shaped; carina two petals; a shrub, nnth e of 
New Holland. (b.) 

BOSTANG IS, in the Turkish affairs, persons employ 
ed in the garden of the seraglio, out of wLose n11mber are 
collected those who are to row in the grand seignior's brig· 
an tines. 

BOSTRYCHITES liipis, a name gi\'en lo a stone 
supposed lo contain women's bair included in it. Some 
Jiave underslood by it those pieces of crystal which 
ha1re accidental foulness in them resembling hair; olhers 
call by this name those German a.gales which contain ei· 
1her the confen~ or other capillary water plants. II is 
also a name gi,' en to a species of pyriles, tLe irradiations 
of which were supposed to imitate hair. 

BOTANY, from BoTa.v,,, Greek, an herb or plant, former· 
ly implied a knowledge of 1he nature, use~, and cultirn· 
1ion of plants. Ia our accounts of the different genera, 
we have endearnured to combine lhese three objects. But 
as a modern science, botany chieOy applies to the classi6· 
cal ion of plants; or that systemalic arrangement by nhich, 
from general marks or characters, t be botanist is enabled, 
first to trace !he c)ags, next !he order, then the genus, aud 
last of all the species, 1o which any plant be meets with 
belongs. 

Various systems ha,'e been invented fM the rlassifica· 
1ion of 1he 1•egetable tribes; but I hat ofLinnreus, as the 
simplest and most decisive, has superseded them all. It is 
founded on the sexual system~ or that wliich supposes all 
plants to have male and female parls of generation; a sys. 
tern which !here is e\.ery reason lo beliHe physiologically 
frue, but which in lhat d e w will be more properly treat· 
ed of under the article Pe1:s10LOGY of PLANTS. 

S•c·r. T. Of /he parts of ]1!<111/s. 

Li~1:ur~incipal outlines of a plant are thus delineated by 

~ plant c~nsisfs ofa root, trunk, 1ea1'es, prop~, fructifi
~:~~~' and inflorescence, to which may be a<lded the 

I. Tbe root consists of two parts, vi;. the caudex and 



BO'l'ANY. 

fhe radicula, distinguished according to shape, direction, 
duration, &c. 

1. Ca11dex, the slump, is !he body or knob of the root, 
from which the trunk and braaches ascend, and the fibrous 
roots descend, and in different plants is eilher solid, buJ. 
bous, or tuberous. Solid,•as in trees, shrubs, .and many 
of !he herbs. Bulbous is explained under HrnERNACU· 

LUM. Tuberous knobs are also solid and bard, containing 
one or more embryos or eyes. They are either only one 
knob, as turnip, carrot, &c. containing only one eye at 
the lop; or consist of many knobs connected together by 
slender fibres, as in potatoes, Jerusalem artichokes, &c. 
each containing many eyes dispersed over lhe surface; 
and are eilher pitted, when the eyes lie inward, as in po· 
1aloes, &c. or tuberculated, containing the eyes outward, 
as in Jerusalem arlicbokes, &c. In tuberous knobs, the 
fibres or stringy parts issue from every part of the surface, 
which is an essential difference from bulbous knobs, where 
they are con6neu to the caudex of 1he bulb only, and 
are the true and genuine roots, the bulb itself being only a 
large bud under ground. Those tuberous knobs with only 
one eye, cliffer as to duration, but are in general biennial; 
those with many eyes are perennial; both seem to be pro· 
duced by the nutriment oft he stemlike buds, and not by the 
fibrous roots, for the slem is first formed and becomes 
strong, and as it grows to maturity, the tuberous knoba in .. 
crease. 

2. Radicula, a lil!le root, is the string or fibrous part of 
the root, descending from the caudex: it is really the prin· 
cipal and essenlial part of every root, and by which the 
nourishment is drawn from the earth for the support of the 
plant. 

II. ~he trunk rises immediately from the caudex; and 
produces the leaves, flowers and fruit. It is either 
herbaceous, shrubby, or arborescent; and is distinguish· 
ed according to its shape, substance, surface, &c. as fo}. 
Jows: 

1. Caulis, a stalk or slem, is the main trunk which efe. 
Yates the leaves and fructification, and is applied to trees, 
shrubs, and herbs. It is denominated simple when it does 
not divide, and compound when it is divided into branches. 

2. Culmus, a slraw or haulm, is the proper trunk of 
grasses, and also elentes both the leaves and fruclifica· 
1ion. It is some(iines jointed, and sometimes not: it is 
also sometimes round and sometimes angular. 

3. Scapus, a slalk, is an herbaceous trunk which elevates 
tl1e fruclificalion, but not the leaves; that is, if is a stalk 
proceeding immediately from the root, and terminated by 
lhe flowers, as in narcissus, hyacinth, &c. 

4. Stipes, a trunk, used by Linn:eus for the trunk of 
mushrooms, as also for that slender 1hrea<l or footsfalk 
which elevales the feathery or bairy down with which 
:!Ome sf"eds are furnished, and connects it with the seeJ. 

Ill. The leaves are eilher simple or compound, and are 
cl~s~i1~g;nished by their figure, situation, insertion, number, 
dt\ISIOl'l!' 1 &c. 

I. A simple leaf is such a• adheres to the branch singly, 
er whose foolslal~ is terminated by a single expan~ion, not 
parted to !he. ~1?dle rib, and is determined by its shape, 
irnrface, and d1\'lstons. 

2. A compound leaf i< such whose foolstalk ;, furnished 
wilh several separate simple expansions, or whose divi· 

sions extend lo the middle rib, now called a common peti
ole or footslalk, isupporting se,·eral lobes or little simple 
)eaves, of which the compouad leaf consisls. Tiley are 
distinguished by shape, &c. aod the form by which they 
are altached to the con~mon footsalk, as p~lmated, wingeff. 
fealhere<l, &c. Sornel1mes lea,-es are twice or more cum.. 
pounded, which divisions admit of many modification1,aed. 
gi\'e rioe lo as greal ,·ariety of lerws. It may sornetima 
be difficult, al first sight, lo know a common foolslalk toa 
compound leaf from a branch; bu! a common foo11talk, 
where it issues from the branch, is either flat or hollow on 
one side, and con,·ex on the olber; whereas branches are 
alike on both sides, whefher round, flat, or angular: again, 
buds arc never found al the angles formed by !he loheaof 
a compound leaf with !he foolslalk, but at !he angles 
formed by the fool stalk of !he whole compound leaf and 
the slem; and it may always be certainly distinguished by 
its falling offwilh the lillle leaves which ii supports. The 
manner or place in which leaves are altached to the plant, 
is called lbe deterwioation of leaves, and is dislinguiabed 
by several terms, according to number, dispo:iilion, in1er
tion, figure, &c. For the different kinds of leave&, aee 
Plates XVII, XVIII, XIX. Botany. 

IV. The props, fulcra, a term used fo express thoaeei· 
ternal part• which slrenglhen, support, or defend, !lie 
plants on which they are found, or serve lo facilitate IOlle 

necessary secretion, are as follow: 
l. Pefiolns, the footslalk or support of a leaf. 
2. Pedunculus, the foolstalk or supporl of a flo"er. 
3. Stipula, haulrn or husk, a sort of scale or amall leaf 

stationed on mosl plants, when present, on each tide Lbe 
base of the foolslalk of leaves and flowers, at the first ap
pearance, for the purpose of support. 'l'hey are placed 
either single or double, and somelimes on the inside, uiD 
the fig and mulberry; or on the outside, as in the birch, 
lime, and papilionaceous Bowers. They are also either 
silting, extended downward, or shealhing along the 11e111 

as in the plane tree. As to duration, they sometimes IaU 
before the Jea,-es, and somelimes are equally perBiateat. 
They often afford a good distinction for !be speciet. 

4. Cirrhus, a clasper o; tendril, is the fine spiral string: 
or fibre hy which plants fasten themselves to some other 
body for suppor\. They a1·e sometimes !'laced oppeaile 
lo the leaves; sometimes at the side of the foot1lalkl 
of lhe lea\•es; sometimf:s they issne from the Jeav• 
themsehes; and sometimes they put out roots, at iD iYy, 
&c. 

5. Pubes, a 1erm applied to the hair, down, woo), beard, 
bristles, glands, and seHral olherappearances ondiferent 
parls of plants, serving the double purpose of defencetmd 
\·essels of secretion. 

6. Arma, the defensive weapons of plants, as thol'lll, 
prick Jes, &c. 

7. Bractece, the Horal Jeal'es, mean not only those leaTM 
situafed on the stalk nearest lo the lower parts of !bellow· 
er, but those which sometimes terminate tbe flower stalk, 
being composed of large bractcre, resembling a bnoh ofhoi!· 
'rhey are then called bract ere comosre, as in crown impert
al, Ja,·ender, and some species of sa.e:e. 

V. The fructifkalion, or mode of fruit bearing, cons;.tl 
of the calyx, corolla, stamina, pisfillum, pericarpfum, sem· 
ina, and receplaculum, which are afterward explained. 
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VI. The ioftoresccnce, or mode by which Dowers are 
joined to their se,·eral peduncles, whether common or 
partial. 

i. A Bower, in the sexual system, has a very different 
1igoi6cafion from the same term of former botanists; for 
if the anlherre and stigma are present, though the calyx, 
corolla, filaments of lbe stamina, and style of the pistillum, 
be wanting, it is still a Bower; aod if all the parts are 
present, it is a complete Bower. 'fhe seed also constitutes 
tbe fruit, wheiher there is a pericarpium or not. 

ii. Complete flowers are either simple or aggregate; sim~ 
ple, when no part of the fructificalion is common to many 
flowers or Hore ts, but is confined to one only; aggregate, 
when the flower consisls of many florets collected into a 
head, by means of some part of the fructificalion common 
to them all, as by a common receptacle, or common calyx; 
as in dipsacus, scabiosa, &c. From the diffel'ent stl'octure, 
disposition, and other circumstances of the receptacle or 
calyx, being the only part common to aggregate flowers, 
arise se\ en subdivisions. 

J. Aggregate flowera, properly so called, are formed 
by the union of several Jesser flowers, placed on partial 
peduncles on a common (Ji(ated receptacle, and within a 
common perianthium; and in those flowers where each 
floret has its proper calyx, that is also a perianthium. A 
ftower is said to be radiale, when the florets in the radius 
or circumference differ from those in the <lisk; in which 
case they are generally larger, and are called semiflorets, 
from their difference in form, and in distinction from those 
of the disk, which are called proper florets; and they 
also differ as fo sex, which ghes rise to several of the 
orders in fhe cJass syngenesia, which contains the com
pound flowers. 

2. Compound aggregate ftowe1·s consist also or severaJ 
florets, placed silting, or without partial peduncles, on a 
common dilated receptacle, nod wil bin a common perian
tbium; and where each Ooret has its proper calyx, it is 
also a perianthium. Compound flowers ahm admit of a 
further descriplion, -oi:.. each floret consisls of a single 
petat, with generally fhe divisions, and ha\·ing 6,·e starni
DB diotinct al the base, but united at the top by the ant he· 
rre into a cylinder, lhrough which passes the style of the 
pi11rillnm, longer than the stamina, an<l crowned by a slig
ma with hvo di' is ions rolled backward, and ha,·ing a sin
~le oeed placed upon the receptacle under each floret. 
This is the general characler of a compound flower, to 
which I here are a few exceptions; it also differs when the 
fluwer is radiate; but tl1e essential character of a regular 
loret consists in the anther re being united so as to form a 
cylinder, and f1a\·ing a singJe seed placed upon the recep
tacle under each floret. 

3. Umbellnfe agregatre nrewhen the flower consists of 
many florets placed 011 fasligiale peduncles proceeding 
from the same stem or reccplaclc, and which, though of 
different length~, rise to snch a height as to form a regular 
llead or umbel, whet he1· ilaf, con\'ex, or concaYe. Bol b 
.fbe common and partial calyx Linna-us calls an in' olu· 
crum. It is called a simple 11m1Jel w)1en it bas no lesser 
divh1ions; a compound uml.Jcl when each peduncle is sub
di\i<lcd al its e~tremily into many lesser pet.lnncles for 
2mpporting fhc flowers, so as lo form several little umbel~ 
Ls, uniting in one head: the whole together is called an 
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uni<eroal umbel, and 1he iittlc umbellas are called partial 
umbels. Ia some genera that have radiated umbele, fhe 
florets of the centre and those of the circumference differ 
both as to sex and aize ; but in general each hale (he 
pelals, fhe stamina, and two sly Jes; or one that is bifi<l, 
l\1 ilh a germen placed beneath, and two naked seeds, 
"R·hich when ripe, separate below, but remain connectetl 
at the top. 

4. Cymous oggregafe, from cyma, a sprout, calJcU by 
Linna!us a receptacle, is when seYeral fastigiale peduncles 
proceed from the same centre like the umbel, antl rise lo 
nearly an even height; but unlike lhe umbel, the seconda
ry or partial peduncles proceed without any regular order, 
as in sambncus, viburnum, &c. 

5. Arnentaceous aggregate are such flowers as have a 
long common receptaclf', along which are disposed squamre 
or scales, which form that sort of calyx called amentum, 
or catkin, as ia corylus, pious, juglans, &c. Amentareous 
ilowers generally want the petals, and all of them are of 
the classes monoecia and dioecia. 

6. Glumose aggregat~ are such flowers as proceed from 
a common husky calyx belonging to grasse!l, called gluma; 
many of which are placed on a common receplacle called 
rachis, collecting the florets ioto the spike, <IS triticum, hor· 
deum, secale, lolium, &c. 

7. Spadiceous aggregate are also such flowers as hal'e a 
common receptacle prolruded from within a common ca~ 
lyx, called t1patha, along which are disposed several flo
rets. Such a receptacle is called spadix; and is either 
branc11ed, as in phcenix, or simple, as in narcissus, &c. Jn 
this last case, the florets may be disposed either all round 
it, ae in calla, dracontium, pot hoe, &c. on the lower side of 
it, aa in arum, &c. or in two sides, as in zostera, &c. 
These flowers have generally no partial calyx. 

U oder the head of inflorescence might also be mentionetl 
tbe sexes of plants. There are, bf'sides fhe above, sever· 
al olher modes or flowering, properly so called, that come 
under the general term inflorescence, and of!en afford the 
be!t marks to discriminate the species. They are chiefly 
expressed as follows : 

J. Verticillus, a whorl, when the flowers are placed in 
whorls at each joint round the cou1mon slalk: they hal·e 
very short partial peduncles, are all of the labiated kind, 
and hale either two or four slamina, and four nakeU seeds, 
as in salda, marubinm, mentha, &c. A verticil has several 
dislinctioos, as naked, bracted, &.:c. and all I hose genera 
wilh four litamina are of the class didynaruia, as is seen in 
mini, thyme, &c. 

2. Capilulum, a liflle head, is when m<tny flowers are 
connected into nearly a globular form or heat.I, on the sum
mil of the common stalk, scmetirnes wilb and sornclimes 
without pnrtial peduncles, as in gomphrena, &c. and iZ' dis .. 
tinguh,hed by its 5hape and olher circumslances. Under 
capilulum is now introduced 1he 1erm fascicul1111, a lillle 
bundle, which was formerly considered as <lHinc1. It 
means when the p~duncles are erecl, P.ara11el, ~pproaching 
e:i.ch other, and r:used to lhe same height, as m sweetwi(. 
liam, where they ~enerally proceed rrom different parts of 
the common slalk opposite to each other. 
. 3. Spica, a spike, is when lbe flowers, ha' ing no par

tial pe<lnncles, are arranged allernately around a common 
simple peduncle. It is called spica secunda, a single 
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rowed spike, wl1en the Bowe~·s are. al.I turned one way, fol
Jowing each olher; and sp1ca d1sl1cha, e. double rowed 
spike, when the Bowers stand pointing two ways, as in lo
liurn, &c. and it is distinguished by shape and other cir
cumslances. 

4. Corymbus, a cluster of ivy berries, when the lesser 
peduncles of the flowers proceed frorn different parts of 
the common peduncle or stalk; aud though of unequal 
lengths, and sometimes single, sometimes branched, yet 
form a regular smface at the top, as in the siliquose planls. 
The corymbus may be supposed to be formed from a 
spike, by adding partial peduncles to the flowers, and 
seems to be the mean between the racemns and umbella, 
the peduncles rising gradually from different parts of the 
common stalk, like those of the raceme, and proceeding to 
a proportionable height like those of the umbel. 

5. 'rhyrsus, a young stalk, a mode of flowering resem
bling 1 he cone of a pine. Linnreus <lefines it a panic le con· 
tracted into an ovate or egg shaped form; lhe lower pedun
cles, which are longer, horizontally; and the upper, which 
are shorter, mount verlically, as syringa, &c. 

Racemus, a bunch of grapes, is when the flowers are 
placed on short parlial peduncles, proceeding as little lat
eral branches from and along the common peduncle. It 
resembles a spike in having the flowers placed along a 
common peduncle, but differs from it in having partial pe
duncles: it also dilfers from a corymbus in the shortness 
and equal length of it• peduncles, not forming a regular 
surfar.e at the top1 as in ribes rubrum, vitis, &c. 

6. Panicula, lhe tuft upon reeds, is when lbe flowers are 
dispersed upon peduncles variously subdivided; or it is 
a sort of branching spike, composed of several smaller 
spikes, attached along a common peduncle, as in avena, 
panicuru, and several other grasses, and many other plants. 
\Yhen the partial peduncles diverge and hang loose, it is 
called a diffuse, and when they converge, it is called a 
close, panicle. 

7. Axillares, such flowers as proceed from the angle 
formed by lbe leaf and tbe stem, as is most common. 

8. '.rerminales, such flowers as terminate the slalk or 
branch. E\'ery other mode of flowering is called the in
ftoreiscence, whether opposite to the ]eues, lateral, single, 
double, erect, bending, &c. 

Lnxuriaul, or double flowers, are considered only as 
\'arieties. A luxuriant fbwer is supposed generally to be 
owing to superabundant nourishment; the luxuriant part 
h generally the corolla, bnt sometimes the calyx also. 
There are three degrees of luxuriant flowers, via. 1. mul-
1iplicatus i 2. plenus; arid 3. prolifer. 

!. Flos mulliplicatus is when tbe petals of the corolla 
are only so far mulliplied as to exclu<le part of the stami
na; and is called duplicate, trip1icate, quadrnplicate, &c. 
according lo the number of rows of petals. 

2. Flos plenus is when the corolla is so much mulfiplie<l 
as to exclude all the stamina, which is occasioned by lhe 
stamina turning petals, and the flower is oflen so crowded 
as to exclude or choke the pistillum also. Therefore, as 
1he essenlial parts of generation are thus wholly or in part 
tlestroyefl, the plants become barren ancl imperfect, and 
no seed, or n•ry lift le, can be expected from I hem. Flow
er~ wilh one petal are not ~ery subject to fulness; when 
th e.Y ai'e, it !!:enerally arises from an increase of the di\'i
tions of the petal. It is most usual in flowers of many pet-

als, where it arises various ways; sometimes by multipli..
cation of lbe petal! only, soruelimes of the calyx or uec. 
tarium, and sometimes of all. Compound flowers are also 
subject to luxuriance, arising several ways. 

3. Flos prolifer is when one flower grows out of anolh .. 
er; this generally hap peas in full flowers, from their great .. 
er luxuriancy. In simple flowers it riges from the centre 
and proceeds from the pistillum, shooting up into anotbe; 
flower, standing on a single foolstalk. Jn aggregate flow
ers, properly so called, many foot stalked flowers are pro· 
cluced out of one common calyx. In umbellale flowers, a 
second umbel proceeds from the centre of tbe first umbel, 
producinf,!; litlle umbels, which by a greater exertion of 
luxuriancy, may produce others with liltle umbela, and 
thus may- produce se,·eral heads of flowers, each growing 
out of that imrn.ediately below it, furnished wilh little um. 
bels variously compouuded. A prnlific flower is also call. 
ed leafy, frondosus, when it produces branches with ftow. 
ers and lea\'es; which, though rare, sometimes happen1 
in rosa, anemone, monarda, and others. As in luxuriant 
flowers many parts of the nal ural character are deficient 
in the whole, or in any part, they can only be djslinguiilh· 
ed by the general habit, and by such parts as remain in 
the natural slale; as very often by the calyx, and in the 
polypelalous Bowers, the lowest series or rows of petal1 
remain the same, as in rosa, papavcr, nigella, &c. 

4. Flos mutilatus is lhe opposite imperfecfi..m, being 
such a flower as occasiona1Jy is depri\·ed of all, or the 
greatest part of the petals, yet bears seeds, as in some 
species of tus3ilago, carnpanula, &c. 'rhis tcr·m is oppos
ed to luxuriance, and is supposed by IJinnreus to be caus
ed by a defect of heal, though it may also happen from 
other causes. 

Vlf. The habit of plants, by which ancient botanists 
meant the whole exlernal appearance ofe\·ery part, where
by they were arranged in their several systems, is by Lin· 
nreus applied to the a~reement of plants of the same genus, 
or natural order, chiefly in the following circumstances: 

1. Gemmation. The structure and disposilion of lhe 
bulb; as soliti, coated, scaly, stem. Also of the bud; its 
origin pelioled, stipuled, cortical; its contents leafy, tloral, 
common. 

2. Vernation. The complication of the lea•·es within 
the bud, as conduplicate or donbletl together ; com·olute 
or rolled logelher; involute or rolled in; revolule or roll· 
ed back; irnbricated or tiled; equitaut or riding; obvo· 
Jule or rolled against each olher; plailed or folded over; 
spiral or coiled like a watch spring, one end in the centre. 

3. JEslivation. The state of the lrnd in j;,ummer, 11 

conrnlute, irnbricated, conduplicate, \'ah·ed, unequally 
vah'ed. 

4. Torlion. The twisting or bonding of the parf9,a• 
uniform, dissimilar, from the right, from the left, recipro• 
cal, resupine, spiral. 

5. Nuplials. l\1ale,female,androgynous, hermaphrodite. 
6. Semination. The shape and olher circumstance& 

of !he seed, as tail, wing, tuft, awn, hooks, gluten, cutra• 
h11·e. Al:-io of the pericarpiurn; as berrying, i118ation, 
, ·iscosily!' ela::.ticity, structure. 

7. Placei;talion. T '1e number and disposition of the 
cotyledons ; or if wanting. 

8. Varial ion. Of colour, size, pubec;rence, age. J. 
EKternal : plaited, bundled, broad !eared, curled, awn· 
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less. 2. Internal: mutilated, great ftowered, luxuriant, 
cresled, vh·iparous, bulb bearing. By varialion or varie
ty, are meant such differences as are only incidental to 
'\'egelables, and are not found constant and unchangeable; 
that is, where plants raitied from the same seed, by some 
act"idcnlal cause differ in their form and appearance from 
the true cbaracler of the species to which I hey belong; 
which cause being remoHd, the plant is reslored to its 
true specific character; and these incidental \'' arieties 
chieHy arise by difference of soil or culture in some of 
the above circumstances. And though it is as necessary 
to collect rnrieties under their proper species, as the spe· 
cies under tbeil' proper genera, yet it is often more diffi· 
cult: ht, froru the difficulty of ascertaining the genus, 
and, 2<lly, from !he danger of confounding the species; 
and somelimeij some parts of the specific character itself 
are also subject to variety, particularly the leaves; 
though in geueral the true specific character is constant 
anc..I unchangeable, arising only from circumstances in which 
plants of lhe same genus are found to disagree, which dis
tinctions are commonly taken with most certainty from the 
parts explained in lhis section. 

VIII. The hybernaculum, winter lodgement, is that 
parl of a plant which defends the embryo or future shoot 
from external injuries dul'ing the winier, and is either a 
bulb or a bud. 

i. A bulb, bulbus, is a large sort of bud produced un
der ground, placed upon the caudex of certain herbace~ 
ous plants, hence called bulbous plants, all of which are 
perennial, that is, perpetuated by their bulbs or ground 
buds, as welJ as by seeds; they are therefore improperly 
called roots, Ueing only the hybernacle of the fulure 
shoot. Bulbs are of the following sorts: 

J. Squamous, consisling of scales laid over each other 
like liles, as in the lily. 

2. Solid, consisling of a close substance, as in lulips. 
3. Coated, consisting of many coats infolding each olher, 

as in onion11. 
4. Cauline, produced not only from tbe sides of the 

principal bulb, called a sucker or oH'set, but from other 
parls of the stem; as in crow or wild garlic, anJ in some 
species of onion, hence called bulbiferous, where they are 
produced at the origin of the UllllH::l of flowers. 

ii. A bud, gemma, is the embryo of the plant, seated 
upon the stem of the branches, coYered with scales. In 

: general there are three sorts of buds : that contaiuing the 
flower only, a.!I in poplar, ash, &c. where the leaf bu<ls and 
flower buds are dislinct; I hat conlaining the leaves only, 

I as in birch, &c. and that containing both flower and 
leaves, as in the generality of plants ; and lhese last some
times con lain lea res and male flowers, sometimes leaves 
and female flowers, sometimes lea\ es and herm:ipluodite 
iloR•ers. Annuill plants are only renewed from seeds; and 
&Cl'e1·al other plan ls, both trees aod shrubs, have no winier 
buJl'\, II i~ also obsened in hot countries, that few plants 
ha,·e buds; or at least Iha! lhey are without I hat scaly 
Co\·ering which i;:;eems e~sr.nlial to a bud, and constilutes 
thr hylJernnclc; in~fe(\d whereof are protruded small fealh~ 
er like branche'i from !he wings of the leans, defence and 
prolcctiou from ruld nol being neces'lary; whereas in cold 
counlric~ mo~! phrnls ha\·e buds9 which are wrapped up all 
tLe wintcl', in re~diness lo c:;reef the approaching spring. 

Analo8ous lo Ille protection afforded by the buds, is 

the sJeep of plants, which, according fo T.Jinn:eus, happens 
Yarious ways; as by converg ing, including, surrounrlingt 
fortifying, conduplicating, inrnlving, di\ erging, depending, 
inverting, imbricating. This dispos ition in planls is "t'ery 
rem:irkable in chickweed, pimperne ll, dandelion, goat's 
beard, &c. which expand their flowers only at certain 
times of the day, and shnt them up at the approach of 
night or a storm; from which may be prognosticated a 
change of weather. In many plants, 11ot only the flow
ers, but the young shools, are defended from exterual in
juries by the nearesl leaves converging and enclosing the 
tender rudiments. Thus we hare delinealed lhe princi
pal outlines of plants; but a more particular desc ription 
of those parta which serve chiefly to characlerize the dif
ferent classes, orders, genera, and species, will be given in 
the following :)ectionsJ particularly 

SEc·r. II. Of the classes of1ilctnls. 
The flowers of plants Linureus very properly maJe 

the sole foundalion of his beautiful ~ystem of botany. 
Heing the same in all parts of the globe capable of pro· 
<lucing plants, the classification founded upon them af
fords a kin<l of uni\"ersal language, so lo speak, lo bot
anisls, whe reby they can no longer mislake each olher's 
meaning, as has unfortunately been the case, less or more, 
wilh :ilmos t all former botanical systems. 

Flowers, io 1~especl of sex, are dislinguished inlo male, 
female, hermaphrodile, and neuter. l\Jale fiowel's are such 
as have ouly the stamina, as in the classes monoecia, dioe
cia, and poly gamia. Female flowers are such as have on
ly the pislilla, as in the same classes. Hermaphrodite 
flowers are such as ba\' e both !he stamina and pistilla in 
the same flower, ilS in almos t all !he other classes: 11el'

maphrodiles ai-e also di~tinguisherl into male hermaphro
dites, when the female is iueffeclual; anc..I female hermaphro
dites, wben lhe male is ineffeclual. Neuter flowers are 
such as ha\e neither stamina nor pislilla perfect. 

rrhe plants lhemselves also lake a llenomination from 
the sex of !heir flowers. Male planls are such as bear 
male flowers. only; female plants bear female flon•ers only; 
bermaphrod11e plants bear hermaphrodite flowers only. 
Androgynous plants are such as bear male and female 
flower~ di ;) lincl upon the same root, as in lhe class monoe
cia. Polygamous plants are such as bear hermaphrodite 

~~~":~:~~u~~ ~1a~~lf;i~e 1;.e~~~~s. flowers, or bolh dis tinct, ou 

\.Yhen on the same root, the flowers are either male her
n~aphrodiles and female herma_phrodiles; or he rmaphro
d1l es and male; or hermaphrodites and female, dislinct : 
if on different roots, the flowers are either be rmaphrodiles 
and male; hermaphrodites and female; hermaphrodiJes 
and bo!h ~1ale and female; or are androgynous and male ; 
and so111et11nes androgynous aud male and female on three 
distinct plants. 

TABLE OF THE CLA SSES. 

roJi·t:""~~~:;~ria, ·i.e. one male or stamen in an hermaph .. 

2. Dianc.Jria, i.e. two stamina, 
3. 'rriandria, - tbree dillo. 
4. 'reh·andrin,-four ditto. 
5. Penlandritt,- five dilto. 
6. llexaodria, - six <litto, 
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7. Hepland1·ia, i.e. seven ditlo. 
3. Octandria, - eight dilto. 
9. Enneandria, - nine dillo. 

10. Decandria, - ten ditto. 
11, llodecandria,- twelve ditlo. 
12. lcosandria, - twenty or more ditto, inserted into 

the calyx. 
13. Polyandria, i.e. all above twenty stamina inserted 

into the receplacle. 
J4. Didynamia, i.e. four stamina, two long and two 

short. 
J 5. Tetradynamia, i.e. six stamina, four long and two 

short. 
16. Monadelphia, the stamina united inlo one body by 

the filaments. 
17. Diadelphia, the stamina united into two bodies by 

the filaments. 
18. Polyadelphia, the stamina united into three or more 

bodies by the filameuls. 
19. Syngenesia, the stamina united in a cylindrical form 

by the anlherre. 
20. Gynandria, the stamina inserted into the pistil· 

)um. 
21. Monoecia, male and female flowers distinct, in the 

same plant. 
22. Dioecia, males and females in different plants, of 

the same species. 
23. Polygamia, male, female, and herrnaphrodile flow· 

ers in the same or different plants. 
24. Cryptogamia, !he flowers invisible, so that they 

cannot be ranked ar.cordiog to the parts of fructification, 
or distinctly described. 

These 24 classes comprehend eYery known genus and 
species. It is easy to class a plant belonging to any of the 
first 11 classes, as they all depend on !he number of stam
ina, without regard to any other circumstance: only it 
is to be obsen·ed that the I Ith class, dodecaudria, al
though its title is expressh•e of 12 stamina only, consists 
of such plants as are furnished with any number of stami. 
na from 11 to 19 inclusive. The reason of the chasm in 
the classes from JO to 12 stamina, is, that no Bowers have 
yet been found with only 11, so as lo form a class. The 
reset.la indeed has sometimes 11, but oflen more; and 
those of the brownea are united below, which brings it un~ 
der monadelphia. 

The 121h class requires more allenlion. When lhe 
stamina amount to above 20, a young botanist will be apt 
to imagine that the plant belongs to tbe polyandria class. 
In reducing plants of this kind to their classes, pnticular 
regard must be had to the insertion of the stamina. If 
they are inserted into the calyx, the plant belongs to the 
itosandrin class; if into the receptacle, it belongs to the 
polyandda. This distinction it is very necessary to ob
:~~:~5~s the fruits of the latter class are frequently poi-

The 141h class is likewise in danger of being confound
~d with the 4th, the nnmber of stamina being the same; but 
m the 14th, two of 1bem are uniformly much shorter than 
the ~ther two;. at the san:ie time each particular stamen be
)ougrng to the different pair~ stands directly opposite to one 
another. The plants of this class are all labiate, or gaping 
blossoms, as ID the snapdragon, foxglove, ground ivy, &c. 

The 15th class may be mistaken for the 6th, ae they can
sist of the same number of ~tawina; but in the 15th, four 
of them are uniformly loager than the other two, and theae 
two are always opposite to each other. The plants of Ibis 
class are all cruciform; that is, four petalled, like a cr081 
as in the cabbage, wall flower, &c. ' 

lo the 16th class, the stamina are united below, bntdis
tinct above. The pistilla are also united below in one sub. 

:::~~~tJ:~i~:~ ~~~~~t:n~:'a=~~~;stt~~~J~e:! i~~=r~ c:: 
g .- rmina. 

In the 17th claso, the corolla is papilionaceous, butterfty 
shaped, and the pelals are expressed by dislinct names; 
vis. vexillum, the uppermost, which covers the rest; alse, 
the two at each side of the flower; and carina, the lowe9t, 
which is often biparlite, and placed between the ale, 
'I'be antherre are most frequently IO, one on !he upper 
filament, and nine on the lower. Thepislillum grow•outof 
the receptacle within the calyx. See the common pea. 

The 19th chtss consists of plants whose Bower!! are 
composed of a great number of small 6oweri;, enclosed in 
one common calyx, and therefore styled compound 
flowers. The whole compound flolver in its aggregale 
stale is styled flosculose, because composed of the .. 80&
culi or florets. 'l1he essence of a B.osculose flower con
sists in having 1he antherre united in a cylinder, and a sin· 
gle seed below lhe receptacle of the floret. 

In the 201b class, the stamina grow eilber upon the 
pistillum, or upon a receptacle that stretches out in the 
form of a stylus, and supports bolh the stamina and lhe 
pisfillum. The other classes are sullicienlly dislioguish
ed in !be table. 

SEc'r. III. OJ lite orders of plants. 
The orders are inferior divisions, which lead us a step 

nearei· tbe genus. In the first 13 classes they are laken 
from the female parts, in the same manner as the c1asees 
from the male; and named monogynia, digynia, trigynia, 
tetragyoia, &c. i.e. one, two, three, four, &c. pistilla, or 
female parts. ·when the pislih bave no slalk or filament 
like the stamina, they are numbered by the stigmala ortop1 
of the pistils, which in that case adhere to the capsule in 
the form of small pro I uberances, as may be obsened in 
the flowers of the poppy, &c. 

In the 14th class the orders are derived from a dilfer· 
ent source. The plirnts l.Jelonging to it have their 11eed1 
either enclosed in a capsule, or altogether unconred. 
Hence they are divided into gymnospermia, comprehend· 
ing such as haYe naked seeds; and angiospermia, compre· 
bending such as have their seeds co\•ered, or enclosed in 1 
capsule. 

1.'he I.5th class is divided in1o two orders, vi:r. the si!i
culosa, or those whir.h ha\·e a short pod: and lhe siliquo
sa, or those which have a longer one. 

The orders of the 161h, 171h, 181h, and 201h clas,.,, 
are taken from the number of slamina; e.g. monadelpbia 
peatandria, decaodria, polyandria, &c. 

'l'he orders of lhe 19th class are, I. poly~amia requali!, 
tho!e whose floscules are all furni~hed wilh stamina anti 
pistils. Polygamia spu,ia, corn pre bends plan ls that bava 
hermaphrodi1e lloscules in the disk, and female 6oscule1 
in the margin; which is made lhe foundation of the three 
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next order•, 11ia. 2. Polygamia superflua, those whose 
hermaphrodite flowers in the disk are furnished with slig
mala, and bear seed, and whose female flowers in the ra
dius Jikewise produce seeds. 3. Polygamia fruslranea, 
1ucb as han hermaphrodite seedbearing fioscules in the 
disk; but whose fto~cules io the radius, ha,·ing no stigma
ta, are barren. 4. Polygaroia necessaria, is the reverse of 
the former: the hermaphrodite flowers in the disk want 
1tigmala, and are barren; but the female Ooscules in the 
radius are furnished wilh stigmata, and produce seeds. 5. 
Polygarnia segregata, many floscules enclosed io one com
mon calyx, and each of the .floscules likewise furnished 
'With a perian1hium proper to itself. 6. Monoga~ia. 
'J'hii:I order consi~ts only of seven genera, none of whlch 
ha\·e properly compound Bowers, but are t·anked under 
this class merely from having their stamina united by the 
antherm. 

The orders of lhe 21st class are partly taken from the 

number of stamina, and partly from the n::unes and char
acters peculiar to sorue of lhe other classes i. e.<r. monoe· 
cia friandria, monoecia syngeoesia, monoecia gtnandria. 

The orders of the 22d class are founded upon the num· 
her, uniqn, aild siluation of the stamina in the male flow
ers. The orders of the 23d are all taken from classical 
characters; e.g. polygamia monoecia, polygamia dioecia, 
and polygamia trioecia. 

The 24th class is divided into four orders: 1. Filices, 
comprehending all plants that bear their seeds in the back 
or edges of the leaf, and those that are called capillary 
plants. 2. l\1usci, which comprehencls all the moss kind. 
3. Algre, inclnding the lichens, foci, and many olhers 
whose parts of fructi6cation are either altogether invisi
ble or exceedingly obscure. 4. Fungi, comprehending 
all lhe mushroom fribe. 

For a delineatioa of the classes, &c. see Plates XX. aad 
XXL • 
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APPENDIX 

NuMBERAND NAMES oF THE OanEns. 
2 Monogynia, Digynia, 
3 Monogyoia, Digynia, Trigynia. 
3 Monogynia, Digynia, Trigynia. 
3 Monogynia, Digynia, Tetragynia. 
6 Monogynia, Digynia, Trigynia, 'l'etragynia, Penfagynia, Polye:ynia. 
5 l\1onogynia, Digynia, Trigynia, 'I'etragynia, Polygynia. .... 
4 l\fonogynia, Digynia, Tetragynia, Heplagynia. 
4 l\1onogynia, Digynia, Trigynia, Tefragynia. 
3 Monogynia, Trigynia, Hexagynia. 
5 Monogynia, Digynia, r.rrigynia, Pentagynia, Decagyoia. 
5 Monogynia, Digynia, Trigynia, Penlagynia, Do<lecagynia. 
5 Monogynia, Digynia, Trigynia, Penfagynia, Polygynia. 
7 Monogynia, J?igynia,. Tl'igy~ia, Telragynia, Peatagynia, Hex.agyuia, Polygynia. 
2 GywnosperD11a, Ang1osperm1a. "" 
2 Siliculosa, Siliquosa. 

8 5 'rriandria, P~ntandria, Octandria, Enneandria, Decandria, Eu<lccandria, Dodecandria, 
I Polyaadria. 

4 Pentandria, Hexandria, Octandria, Decandria. 
4 Pentandriat Dodecandria, Icosandria, Polyandria. 

6 Polygamia .cequalis, Polygamia sul?erflua, Polygamia frustranea, Polygamia necessaria, Po-
lygarma segregala, Monogamia. 

9 Dian~::~:: ~~;;~~~:ia:etraodria, Penlandria, Ilexan<lria, Octandria, Decandria, Dodecan-

11 Mon~~tii~, ~~~~~~i:i'p~:i,ag~r~~~n~:i~,aG~~~'n~r~~~andria, Hexandria, Heptandria, Poly-

15 l\fon~n~;iaD~~~r~~rit, ~i~ndriad ~'et~andriad ~enf~n1ria, dH.exaMndria,dOcfandria, Ennean-
G~~andria. r a, o ecan na, cosau ria, o yan r1a, ona elphia, Syngenesia, 

3 Monoecia, Dioecia, Trioecia. 
4 Filices, Musci, Algre, Fungi. 
I Palmre. 

Some botaniots rank tliese last as a 25th class; but 
thi• is improper, as they are alt capable of being arranged 
in the preceding c1asses of the system, although on ac
count of their singular structure, Linnreus placed them in 
an appendix. They contain such genera as ha\•e a spa
dix and &pat ha, i.t. whose flowers and fruit are produced 
on that particular receptacle caUed a spadix, protruded 
from a common calyx in form of a sheath, called spat ha. 
This order coasi•t• of tree• aad shrubs only. These have 

ahvays a simple stem, not branched, bearing leaves at the 
top, resembling those of fern, being a composition of a leaf 
and a branch, called frondes; and the corolla bas always 
3 petals. See Plates XX. and XXf. Botaay. 

SECT. IV. Thegenera ofplant6. 
. In ~nvesligaling the genus of a plant, we must first con

s1~er its essen~e .. The essen~e of. enry vegetable, says 
Lmnreus, consists m the fruchficahoa; the essence of lhe 
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fruclificafion in the Aower and fruil; the essence of lhe 
flower consists in the antlierre and sf igma, and the essence 
of the fruit iu lhe seed. Hence he makes lhe flower and 
frnil the foundalion of Lis generic distinctions. 

'rhese are generally composed of sel"en parts; the ca
Jyx, the corolla, the stamina, fhe pistillum, the pericarpi
um, fhe scmina, and the receptaculum; and the presence 
or absence, the number, figure, proportion, and situation, 
of lbe several parfs, conslifute the genus. But as there 
are few genera wherein all the parts of the natural char
acter are constant in every one of the species, it is nec
essary to fix upon such circumstances as are constant in 
both genus and speciesi and call those the essential or rul
ing character; both fo distinguish one genus from another, 
and to fix the several species and their varieties fo their 
r_especfh·e genera; for which purpose, in some c~sest 

~~~~n~~s5t 7oa~r 0~~:.f:~r i~e ~,~;;ti~~~~i~~s~1~: ~:1oep~~~a~~1'.~1~ 
of the flower, and the last lhree of the fruit. 

I. The calyx, or cup, is the termination of the outer 
bark of a plant. Ifs chief use is to enc.lose, support, and 
prolecl, the olher parls of the fructificalion. When pres
ent, it is seated on the receplacie: and is di:itinguished by 
its figure; by lhe number, division, and shape of its leaves, 
or segments ; and by the following names, according lo 
the circumstances with which it is attended. 

1. Perianthium, when its station is close to, and sur
rounds, the other parts of the fructificalion, is called the 
perianthium of the fructificatiou: if it includes many flos
cules, as in scabiosa, and other aggregate and compound 
flowers, it is called a common perianthium: if ii includes 
only one floscule, it is called a proper perianlhium; if it 
includes the stamina, and not the germen, it is the perian· 
thium of the flower, and is said lo be above, as in lonicera, 
ribes, compannla, &c. if it includes the germen, but not 
the stamina, ii is the perianthium of the fruit, and is said 
to be be.low, as in linnea and morina, each of which ha,•e 
two calyxes and two receptacles above each other, one 
of the flower and !he olher of lhe fruit. 

2. Involucrum, when stationed at the foot. of an umbel, 
below the common receptacle, and at a distance from the 
flower, is called universal, if placed under the universal 
umbel; and partial, if placed under a partial umbel. 

3. Amenlum, consists of a great number of chaffy 
scales, disposed along a slender axis or common recepla
cle, which, from its resemblance 1o a cat's tail, has obtain
ed the name of catkin; and these flowers have generally 
no petals: sometimes the same amentum supports both 
male and female flowers, distinct, o.n the same plant, as in 
carpinus, &c. sometimes the male and female flowers a1·e 
removed from each other on the same plant, and the 
amentum supports only the male Bowers, and 1he female 
flowers are enrlosed by a perian1bium, as in corylus, fa
gus, &c. and sometimes an ameatnm only supporls male 
flowers on one plant, and female flowers on another plant, 
aa in salix, populus, &c. 

-L Spafb?, a sort of calyx growing from the sfalk, burst· 
ing lengthwise, and protruding a spadix, supporting one 
or more flowers, which have often no perianthium. It con. 
sists eilher of one leaf, with a vake on one side only, ~sin 
1he greater number_ ~f spatbaceous planls j or of two leaves, 

:~:a:"'ic:a~~~~,0~se1~rs!~!i~:i8;e!.c. or is imbricated, as in 

5 •. Glurna, a husk, chiefiy belongs to corn and gra,..,, 
cons1st111g of one, two, three, or more \·ah•es, foldine onr 

:~~: ;~~7t~~k;r~~:::~'c3:i~~·~~~ea~~~{a~erminatcd by~ Jong, 

6. Calyptra, the prop.er calyx of ~1osses, is placed ol'er 
the antherre of the stamrna, resemblrng an exlinguisher, 3 
hood, or monk's cowl. 

7. Volva, so named from its infolding, is !he proper 
calyx of funguses, being membranaceous, and surrouodino
the stalk, before their expansion. 0 

It is often difficult to dislinguish 1he calyx from lhe 
bractere, which are found on many plants, siluated on the 
flower stalks: and are oflen so near to the lower parts of 
the fructification as to be mistaken for the calyx, as in tifia 
passiflora, &c. but they may be best distinguished by thi; 
rule; the bract ere differ in shape and colour from thf' oth
er lea.·es of the plant, but are commonly of the same du
ration; whereas the calyx always withers when the froit 
is ripe, if not before. 

JI. The corolla is lhe termination of lhe inner bark of 
the plant; which accompanies the fructification, in the 
form of lea\'es variously coloured. Jt is generally sealed 
on lhe receptacle, sometimes on the calyx; sening asan 
inner work of defence to the part it encloses; as the 
calyx, which is usually of stronger texture, does for an 
outer. The leaves of the corolla are called pelals; by 
the number, dii,,·ision, and shape of which, it is dislinguish
ed. It is said to be inferior or below, when ii includes the 
germen, aud is atlached to the part immediately below it, 
as in borago, &c. ancl it is said to be superior or abo,·e, 
when it is placed abeve the germen, as in cratregos, &c. 
Jn respect to duration, the corollat::ilher coalinues fill 1he 
fruit is ripe, as in nympb:ea; or foils olf at the first open· 
ing of the tlower, as in aclrea; or with the stamina and 
olher pal'fs of the flower, as in most plants; or doe9 not 
fall,_ but withers, as in campanula, &c. 

'l'he neclarinrn, Linn re us says, principally belong! to the 
col'olla, as an appendage fo the petals; ilnd conlains the 
honey, which is the principal food of bees and other 
insects. But though, in plants where it j3 found, it may 
he attached to the corolJa, and be 1hen most evident; yet 
it is almost as often attached to other parts of the fruclifi
cafion: Linnreus therefore chiefly make3 use of iJ as aa 
essential character in many of. the genera, as being leH 
' 'a riable than others j and observes, that when it is not 
united with the subslance of 1he petals, those plant!! are 
generally poisonous; the tube or lower part of monopeta1-
ous flowers, he considers as a fl'tle nectarium, because it 
contains a sweet liquor. But as it affords very singular n
rielies in other inslances, it has !be following distinclion!. 

1. Calycine nectaria, such as are situaled upon, and 
make a part of, the calyx; as io 1t'opre.olum, monotro• 
pa, &c. 

2. Corollaceous nectaria are allached to the coro11a, 
and are called calcariale when they resemble a spur. 
They are eilhe1· on flowers of one petal, as in valeriana, &.c. 
or on flowers of many petals, as in viola, &c. or within the 
substance of lbe petals, as in lilium, ids, &t. 

3. Stamineous nectaria attend lhe 1:1lamina, and are 
either seated upon lhe anlherre, as in adenanlhera; or upon 
the filaments, as in laurus, &c. 

4. Pistillaceous nectaria accompany the pisfillum,andAre 
placed upon the germen, as jn hyacinthu~, butomue, &.c. 
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,5. Receplaculaccous necfal'ia join tl1e receptacle, as in 
polygooum, seJum, &c. 

6. Nectaria that crown the coro11a, are placed in a row 
wilhio rhe petals, 1hough entirely unconnected with their 
subelance, as in sileue, &c. and in this siluation often re· 
semble a cup, as in narcissus, &c. 

T. Neclaria of singular construction, are such as cannot 
properly be placed unJer any of the foregoing dislinction:i, 
as in amomum, curcuva, saliva, urlica, &c. 'I'he proper 
use of the nectadum is not yet <liscoHred. 

JU. The stamina, or chives, arc lhe males of the flow
er, proceeding from the wood of the plant. Each stamen 
consists of two pal'fs, vi=. the filament and the authe1~. 
Jn most floueu they are placed upon lbe receptacle, wi1h
in lhe corolla, and rouod tbe germen; and are chiefly dis
tinguished hy number. 

1. 'rhe 6Iament is 1he thread shaped part of the slamen, 
een·ing as a foolstalk lo elevate the anlhera>, and some
times has jags or divisions; which are either two, as in 
sah ia; three, as ia fumaria; or nine, as in the class dia
delphia. TJ1ey are also distinguished by their form or 
figure, as awl shaped, 1hread shaped, hair like, spiral, rev
olule, &c. by their proportion, as equal, unequal, irreg-
11lar, long, or sborl: and by their siluation, being gener
ally opposile to lhe leans or divisions of the calyx, and 
alternate with the petals; that is, when the clivisions of 
the calyx are equal in numher to the pelals, and 1o the slam· 
ina. Jn monopetaleus flowers they are generally inserted 
inlo the corolla; bul scarcely ever in flowers of more than 
tine petal, but into the ret·eplacle; yeti~ lhe class icosan
rll'ia Ibey are inse1·fed into 1he calyx or corolla, though 
1he flowers l1ave many petals, as also in a few other plants. 
But in the class polyandria, and most other po.lypetalous 
plants, lhcy are inio:~rled into the r~ceplacle, Ilk~ the ca
lyx and corolla. 1 be class gynandna, howeHr, as an ex
c:eplion to the above rules, where the stamina are some· 
times wilhont fi1amenh. 

2. The an1hera, from C(.119or, a Bower, emphatically so 
called from its great utilily in the fruclificalion, is the top 
of the filament, conlaining the impregnating pollen; and is 
eilher one to each filament, as in most plants; or one com
mon to lhree filamenls, as in cucurbila, &c. or one com
mon to fi, e filaments, as in the class syngenesia: or some
times lhere are ll'o an1herre to each filamenl, as in ranun
culus and mercurialis; lhree to each filament, as in fuma
ria; lh e to three filaments, as in bryonia; or fi,·e to each, 
as in theobroma. The anthera is also dis1inguished by its 
form or figure, as oblong, round, angular, &c. Itconsisls 
of one or more cells, which burst dilferently in different 
parts; either in tJ1e side, as in most plants; on the top; 
or from the top to the base. It is also fastened lo the lop 
of lhe filament; eilher by its base, as in most planfi; or 
l1orizontolly by its middle lo the top of 01e filament, so 
poised as lo turn like a 'ane: or it is fixed by its side, 
J~:inina: to the top of the 6lamenf, then called i11cumbent. 
Sometimes it grows to 1he neclarium, as in cost us; to the 
receptacle, as in arum; or to the pistillum, in the class 
gynandria. 

JV. Tl1e pistillum, or the female of the flower, pro· 
coeding from the pith of lhe planl, is that erect column 
":l1irh is generally placed in the centre of the Bower, 
amidst lhe slamina; ancl consists of three parts, the ger
men, the style, and lhe sti~ma. 

J. The germen is the base of the pistillum, supporting 
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the style. Afler some time, it becomes a seccl nsseJ, 
and way therefore be considered as 11.Je ruc.liment of 1he 
pericarpium. It is distinguished by its shape, number, 
and situation; and is said to be abcn·e or below, accord
ing to its situation abo\·e or below the attachmcnl of !he 
corolla. 

2. The slyle elevates the ~tigma from the germen, t_o 
recehe the influence of the stamina, and to co1ney 1t 
dmvn to the germen as through a tube. JI is di:i1ingui ... h
ed eitJ1eJ' by ifs number, which, when prese nt (or wJ1en ab
sent, the number of stigmata) gh·es rise to mosf of the 
orders, and are called so many females; or by i1s di' i
sions, being double, treble, or quatl1uple, &c. thou!!·hjoin
ed at tbe base; or by i1s Ieng lb, being longe l', shorter, or 
equal willJ the stamina; or by its proportion, being thick· 
er or lhinner than the stamina; or by ils figme, being reg· 
ular, cylindric, awl shaped, beut, &c. or by its silua1ion, 
being generally on the top of tl e germen, I hough in souie 
instances supposed to be boJh abo,·e and below, as in cap· 
paris and euphorbia; unless the lower par1 in these gene· 
ra are considered as the extemion of the receptacle. It 
is often placed on the side of the germen, as in hirteJ!a, 
suriana; also in rosa, rubus, and lhe rest of the plan1s in 
the cbss icosandria and order polygynia. 'With respect 
1o duration, it generally falls wilh the other parfs of 1be 
flower; but in some plants it is permanent, and attends lhe 
fruit to its maturity, as in the class tetrady1:amia. Jn flow. 
ers which have no style, the stigma adhere~ to the germen. 

3. The stigma, when single, is generally place<! like a 
head on lhe s11mruil of the slyle: when several, !hey are 
placed on lhe lop, or regularly cli sposetl alon~ 1he side; 
and coYered wilh moislure, to retain the pollen of the an
!lierre. It is dislinguished eilher by its number, being 
single in most plantiS; or by ils dhisiom, figure, lengtb, 
tl1ickness, or duralion; as in mos! plants it wilhen1 when 
the germen is become a seed \'CSSel; in some it is perma
nent, as in pa paver. 

V. 'l'he pericarpium is_ tl1e germen grown to maturity, 
and become a matrix. All plants, howet'er, are not fur
nished with a seed t'essel, as curylus, &c. Jn many, it is 
supplied chiefly by the calyx, which conHrging encloses 
the seeds till 1hey arrive at matnrily; as is !he case with 
the rough lea,·ed plants, and the labial and compound flow. 
ers of the clarsses penlandria, didynamia, ilnd syngenesia. 
Sometimes the receplacle supplies the oOire of seed ves
sel, as in ~undelia; and sometimes lhe 11eclari11m, as in 
carex. 'l'he pericarpinm is situated at the recep
tacle of the flower, either abo~e or below, or bolh, as 
in saxifraga and lobelia: and is distinguished by the fol
lowing appellalions, according lo iii- different struclure. 

J. Capsula j3 frequently succulent whihit green; lint 
when ripe, it is a dry husky seed vessel, that parls to dis· 
clrnrge ils contents: and by some elastic motion, the seeds 
are oflen darted forth with considerable 'elocily, as in 
dictamnus, &c. II opens ei1ber at the lop, as in most 
plants; at the bottom; al the s ide, horizontally across 
t11e middle; or longiludinally; and if it ii' articulaled or 
jointed, it opens at each or lhe joints, which contains a 
single seed. It is dislinguisbed exlernally, by ils num· 
ber of val< es; and internally, by the number of its 
cells, wherein the seed is enclosed; as well as by its shape 
and subslance. 

2. · Siliqua, a pod, is a pericarpium of two vah·es; but 
as some are long, others round or broad, Linnreus 
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distinguishes them by their form in.to siliqua and silicula, 
·which give name to the two orders 1n the class tetradyna· 
mia. The siliqua is a long pod, being much longer than 
broad, as in brassica, sinapis, &c. the silicul~, a IiUle pod, 
is a roundish pod, either flat or spherical, and the length 
and breadth nearly equal, as in lunaria, draba, &c . In 
both, the apex, which had been the style, is often so long 
beyond the valves, as to be of equal length with the pod; 
and the seeds in both are fastened alternately by a sleo
Jer thread, to both the sutures or joinings of the nlves. 

3. Legumeo, pulse, is also a pod, and is likewise a per
icarpium of two \•alves, wherein the seeds are fastened 
to short receptacles along the upper suture only, on each 
side, alt~rnate: this chiefly belongs to the papilionaceons 
flowerij, or the class diadelphia. 

4. Folliculus, or conceptaculum, is a pericarpium of 
one vah·e only, opening lengthwise on one side, and the 
seeds not fastened to the suture, but to a receptacle with
in the fruit, as in asclepias, &c. 

5. Drupa is a pericarpium that is pulpy, having no 
1•alve. It contains within its substance a nut, or seed en• 
closed with a hard ligneous crust, as olea, corn us, &c. and 
1vhen the drupa is sealed below the calyx, it is furnished 
with an umbilicus like the pornum. 

6. Pomum, an apple, is also a pulpy pericarpiurn with
out a 11alve; but containing in the middle a membranous 
capsule, with several ceJls containing the seeds; and at 
the end opposite to the foots talk there is generally a small 
cavity, called umbilicus from its resemblance to the navel 
in animals; and which was formerly the calyx, seated 
above the fruit, and persistent, as in pyrus, cucumis, &c. 

7. Bacca, a berry, is also a pulpy pericarpium without 
valve, enclosing one or more seeds, which have no mem
branous capsult! or cov~ring, but are disposed promiscu
ously through the pulp, as in solanum, &c. and are gen· 
erally placed on foolstalks allached to receptacles wilh· 
in the pulp, as in ribes, &c. The berry also admits of 
the following distinction: it is said to be proper, when it 
js a true pericarpium formed of a germen; and improper, 
when it is formed from other parts of lhe fruclification, as 
iu rosa,juniperns, &c. A large succulent calyx becomes 
a berry; and in juniperus, fhe three pelals become the 
umbilicus; in polerium the berry is formed of the tube of 
lhe corolla; in fragraria, &c. it is formed of the top of 
the receplacle; in rubus, &c. it is formed from a seed, 
which is the receptacle of the berry; in rnscus, &c. it is 
enclosed within and is a part of lhe nectary. 'rhe berry 
is commonly either round or oval, and is frequently fur
nished with an umbilicus, as in ribes, &c. ii does not nat
urally open to disperse the seeds like the capsule, that 
office bei11g performed Uy birds and other animals. 

8. Sfrobilas is a pericarpimn formed of an amenlum, be
ing a seed vessel composed of woody scales placed agaim.t 
crtch other in the form of a cone, opening only at 1he top 
of lhe scales, being firmly fixed below to a sort of axis or 
receptacle, occupying lhe middle of the cone; as in pinus, 
&r. For parts of flowers and fruits, see Plates III and 
V. Botany. 

VI. Semina, the seeds, are the essence of the fruit of 
every vegetable, and define<l by Linnreus to be "a decidw 
uous part of th7 plant, containing the rudiments of a new 
\"egctable, fertilized by the sprinkling of !he poU~o." 

They are distinguished according to number, shape, tex
ture, appendage, &c. A seed, properly so called, consists 
of !he five following parts; to o·hich are added !he nuxand 
propago. 

1. The corculum, from cor, a heart, is the essence of the 
seed, and principle of the future plan I; and consists of two 
parts, vis. plumula and rostellum. The plumula is the 
part which shools up into the stem, and the rostellum ii 
what forms the root. See PnYSIOLOGY OF PLANTS. 

2. The cotyledons, from cotyledon, the l101low of tho 
buckle bone, are the thick porous side lobes of the seed, 
such as the two sides inlo which a bean di\•ides when soak. 
ed in water, and \Vbich afterward come up as the seed 
leaves of the plant. If a plan! is cut below the cotyledons, 
it will scarcely ever put out fresh leans, but wilbers and 
decays; if it is cut above the cotyledons, it generally 
shoots out afresh, and continues to grow: therefore, if 
plants whose cotyledons rise above ground, as turnips, &c, 
are cut or eaten into the ground by cattle, they decay; 
but where the cotyledons remain below ground, as in gras• 
es, and are cut or eaten to the ground, they will shoot 
out afresh. Some plan ls have only one, as iu grasses and 
in cuscuta, &c. olhers two, as in vicia, &c. linum h11 
four; cu press us, fh-e; and pin us, len. 

3. The hilum, the black spot on a bean, called the eye, 
is the external mark on the seed, where it was fa11leoed 
wilhin the pericarpiurn. 

4. The arillus, tbe proper exterior coat of !he seed, 
that' falls off spontaneously, is either cartilaginous or sue. 
culenl: yet seeds are said lo be naked, when not enclos· 
ed in any sort of pericarpium, as in the class and order 
didynarnia gymnospermia. 

5. The corouula is eilher a small sort of calyx adhel' 
ing to the top of the seed, like a little crown, and assisl· 
ing to disperse it by flying, as in scabiosa, knaulia, &c. where 
the litlle calyx of the lloret becomes the crown of the 
seed: or a down, which is either fealhery, as in valer~ 
ana, &c. or hairy, as in tu.i:;silago, &c. This down haa 
generally been thought intended to disperse the seed. The 
coronula is either also siltine:, thal is, attached close to t~e 
seed, as in hieracium, &c. o-r footstalked by a lhread tie· 
nting and connecting the l uft with 1Jrn seed, as in crtph1, 
&c. Some seeds are furnished with a wing, a tail, a hook, 
an awn, &c. all coming under lhe term coronula, and 
tending either to disperse or fix the seeds. Sorue ba1·e an 
elaslic force, to disperse them; which is either in lbe 
calyx, as in oats and some others; in the pappus, 811 in 
ce11turea crupina; or in the capsule, as ia gel'anium, &c. 
Other seeds, especially I hose whose pericarpium is a hel"" 
ry, as also the nutmeg and other nuts, are dispersed by 
birds and other animals. 

Nux, a nut, a seed enclosed in a hard woody suhslanre, 
called the shell, which is one celled, two celled, &c. aod 
the enclosed seed j5 called t be kernel. 

Propago, a slip or shool, lhe seed of a moss, which ha1 
neither coat nor co1yleclon, but consists only of a naked 
plumula, where the rostellum it1 inserted into the calys of 
the plant. 

VfI. The recepfaculnm is lhe bage which receh·es, sup# 
ports, and connects, the other parts of the fruclificalioo. 
It iR only mentioned by Linnrens, when it can be inlroduc· 
ed as a character nryiu~ in shape and surface, as princi· 
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pally in lhe class syngenesia. It is called proper when it 
supports the parts of a single fructification only; when it is 
a base to which only the parts of the flower are joined, and 
not the germen, it is called a l'eceptacle of the tiower; in 
which case the germen, being placed below the recepla· 
cle of the flower, has a proper base of its own, which is 
called the receplacle of the fruil : and it is called a re
ceptacle of the seeds, when it is a base to which the seeds 
are fastened within the pericarpium. In some simple flow
ers, where the germen is placed above the receptacle of 
the flower, the fruit bas a separate receptacle, as in mag
nolia, uraria, &c. in which genera lhe numerous germina 
are seated upon a receptacle rising like a pillar above the 
receplacle of the fructillcalion. It ia styled commo11, 
when it suppo1·ls and connects a head of flowers in com· 
mon; as in the amenlum, and other aggregate Bowers: 
The umbella and cyma arc also called receptacles. Ra .. 
chi~, a filifo1·m reccplacle, collecting the florets longitudi .. 
nally info a spike, in many of the glnmose fiowel's, as 
wheat, barley, rye, &c. Spadix anciently only signified 
the receptacle of a palm issuing out of a spat ha, and 
branched; but now elCr1 flower stalk that is protruded 
from a calyx called spalha, is denominated a spadix, as in 
narcissus,&c. 

SECT. V. The specits of pla11ts. 

The genera include a great number of species, distin .. 
guished by tbe specific Uifference of the root, the trunk, 
the branches, lhe leaves, &c. yet all agreeing in the essen. 
tial generic character. They are called by lrivial names, 
expressive of the difference of some other circumstance, 
added to the generic name. To investigate the species, 
therefore, il is necessary to understand those differences, 
and to be acquainted with the names by which they are 
expressed. Several of these ha\'e been already inciden· 
tally explained; but for a complete enumeration, the read
er must bave recourse to the glossary. 

Jn general it may be observed, that specific differences 
take their rise from any circumstance, wherein planls of 
the san1e genus disagree; provided such circumstance is 
conslant, amt not liable to alteration by culture or other 
accidents. Bence LintH.eus asserts the species lo be as 
numerous as there were different forms of Yegetables pro
duced at the creation; and consi<lers all casual differences 
as varieties of lhe same species. 

Hybrid, or mule plants, must be ranked among \'arie· 
ties, whether occasioned by accident, by the pollen of one 
plan I fallinp: upon the pistilla of another, or reared by art; 
of which Linnreus gh1es many curious inslances. 

Vadel ies may generally be reduced under their spe
cie!!!, by comparing the variable marks of the varie1y wilh 
the natural planl; but there are some which are attended 
wilh difficulty, and require judgment and experience; 
parlicularly in some gperies of helleborufi, gentiana, fu
maria, vnleriana, ~corpiuru~, and medicago. In these lwo 
last the1·e is a remarkable di\·er~ily in the fruit of the indi
.,,icluals. In the medica!!o, or snail trefoil, in particular, 
the forms of the real i;inail~, which nature has imitated in 
these plant!', are scarcely more dh·ersified than the fruit 
of this mimic sprcies: so that the bolanist who is studious 
of ,·arieties, would find no end to his labour, were be to 
attempt to pursue nalurf" lhrougb the nrious shapes she 
has wantonly adoplcd. The whole order of the fungi too, 
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as Mr. Lee observes, is still a chaos ; botanists not being 
yet able in these to decide what is a species, and what a 
,-ariety. 

SECT. VJ. Of the natural classts or orders. 
Notwithstanding the e\·ident superiority of the sexual 

system, Linnreus and most other modern botanists are of 
opinion, that there is a natural method, or nature's sys-
1em, which we should diligently endeavour to find out . 
On these principles, Linnreus di,,itles vegetablet1 inlo b8 
natural classes or orders, vis. 

J. Palmre. These are perennial, and mostly frees or 
shrubs: such as the phrenix, or date palm, the cocos or 
cocoa nut tree, &c. '".rhey are astringent. 

2. Piperitre, peppers, are mostly herbaceous. and pe
rennial: such as the pothos, the stalks of wh1cl1 creep 
along rocks and trees, into which they strike root at cer· 
ta in distances; the arums, &c. 

3. Calamarire, reeds. 
4. Grawina, grasses. 
5. Tripetaloidere have no Tery striking characters, bnt 

are nearly allied to the grasses. Such are the butomust 
or water gladiole, &c. 

6. Ensatre, sword like plants; as the saffron, iris, &c. 
7. Orcbidere. 'l'be orchis kind. 
8. Scilaminere are beautiful exotics, aJI natives of "·cry 

v.·arm countries. Some of them furnish exquisite fruits: 
the amomum or ginger, and the muFa or plantain, are in
c1udecl in this order. The roots are hot ancl resinous. 

!). Spathacere are nearly allied in habit and st rncl urc 
to the liliaceous plants, from which they are chiefly dis
tinguished by the spalha, out of which their flowers are 
protl'Uded: such are the alliurn, the amal'yllis, &c. 

10. Coronarim are herbaceous, perennial, and from one 
inch to 15 feet high. 'l'he roots are eilher bulbous, fi. 
brous, or composed of small fleshy knots, joinlecl at top. 
The hyacinths and lilies belong lo Ibis I ribc. 

11. Sarmentosre, from sarmenlum, a long shool, l1ave 
climbing stems and branches, that, like 1Le ·vine, attach 
themselves to olher bodies for support: such are smilax, 
trillium,&c. 

12. Holeracere, from bolus a pot berb, contains trees, 
sl1rubs, perennial and annual herbs, chiefly for domestic 
use: such as lhe heel, rhubarb, &c. 

13. Sucoulentre. This order corisisls of flat, fleshy, 
and juicy plants, most of them e'·ergreens. 'l'bey are as
tringent, refreshing, am.I very v.holesome. 

14. Gruinales, cranelike, <:onsist of geranium, and a 
fe·w other genera which Linnreus considers as allie<l 1o il 
in their habit and external structure. 

15. Inundatre are aquatic planls, low, herbaceous, ant.I 
mostly perennial. The elatine, hippuds, the pond weed, 
&c. are of this class. These plants are asfring1 nl. 

16. Calyciflorre have I Ile stamina inserted inlo the ca~ 
lyx, and are all of lhe shrub or tree kinu: such is the elre
agnus or wild olh'e, &c. 

17. Calycanlhemre ha,·e the corolla and stamina insert~ 
ed into the calyx. Such are lhe epilobium, lythrum, 
willow herb~, &c. These plants are astringent. 

18. Bicornes, plants whose antherre h:ne the appear· 

~;.e 0~1'1;:e b3~~n!iso ~!t~~:~:n~r~e the heaths, vacciniums, 

19. Hesperide:e are of the shrub ond tree kind, and 
mostly evergreen. Such as the myrtle, clove tree, &c. 
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20. Rotacere consist of plants with one wheel shaped 
petal without a tube; as the phlox, the cistus, hyperi
cum, &c. 

21. Preci~, from precius, early, consist of primrose, an 
early flowering plan!, and some others which agree with 
it in habit and structure. 

22. Caryophyllere, those which resemble the pink and 
earnalion, including those plants, &c. 

23. Trihilatre consist of plants with three seeds, which 
are marked with an external cicatrix, where they are fasl· 
ened within to the fruit. The acer, resculus, &c. belong 
to this class. 

24. Corydales have irregular flowers, somewhat re· 
sembling a helmet. Such are the impatiens or balsam, 
fL1maria, &c. 

25. Putaminere, shelled, consist of a few genera of 
plants allied in habit, whose fruit is covered with a hard 
woody shell. The caper shrub and some other exotics 
are included in this class. 

26. 1'1ultisiliqure consist of plants which have more 
seed \·essels lhan one. Such are the columbines, delphi· 
nums, &c. They are caustic ancl purgalive. 

27. Rhreadere consist of poppy, and a fe1v genera 
which resemble it in habit and strncture. Upon being 
tut, they emit plenlifully a juice wbich is white in poppy, 
ancl yellow in the olhers. These plants are narcotic. 

23. Luridre are an order of planfs whose pale appear· 
ance indicates theh· baleful and noxious qualities. The 
al ropa, datura, &c. 

29. Campanacere have bell shaped flowers, inclnding 
the com·ol\'Ulus, &c. The plants are medicinal, and 
abound with a white milky juice. 

30. Contorlre, plants which have a single pelal twisted 
toward one side. The apocynum, asclepias, a!td even 
the periwinkle, are included in this class. The plants 
beiu~ cut, emil a juice, eilher of a milky or greenish 
while, which is deemed poisonous. 

31. Vepreculre, from vepres, a briar, consist of planls 
resembling the daphne, &c. but which do not constitute 
a !rue natural class. 

32. Papilionacere, plants that have papilionoceou• flow
ns, such as the common and sweet pea, &c. These 
plants are emollient. 

33. Lomentacere, from lomentum, a colour used by 
painters, furnish beaulifnl tinctures, and some of them are 
much used in dyeing. The sophora, abrus, and supina, 
are found in this class. These planls are mucilaginous .. 

3.t. Cucurbitacere, from cucurbita, a gourd, plants 
which resemble the gourd in external figure, habit, vir· 
tnes, anJ sensible qualities. Among these are the CU· 

cumber and rue ton. These plants are purgatin::. 
35. Senticosre, from sentis, a briar, consist of the rose, 

bramhle, and olher planls which resemble them in extel' .. 
nal strnclure. The fruils are cooling. 

36. Pomacere, con'list of plants which ha,·e a pulpy es· 
rulent fruit, of the apple, berry, or cherry kind. 

37. Colurnniferre, from columna, a pillar, ancl fero, to 
Uear, plants whose stamina and pistil lrnxe the appear. 
a nee of a pillar in !Le cenlre of the flower. Among these 
are the allhea, camellia, tea tree, &c. TJJe plants are 
urncila!!inous and lubricaling:. 

33. T~·icocc~, from -reeii, three, ancl ;c.o;o:of, a grain ; 
plants with a srngle lhree cornered c~psulc, havjng three 

cells, each containing a single seed. Among which ar! 
box, phyllanthus, &c, 

39. Siliquosre, plants which have a pod for their seed 
vessel. Among I bese are the cabbage, muslartl, &c. 
rrhe plants are diuretic and antiscorbnlic. 

40. Personatre, from persona, a mask, plants whose 
flowers are fnrnisbed with an irregular, gaping, or grinning 
petal, in fig·ure somewhat resemb!ing. t~e snout of an ani. 
mal. Snch are the snapdragon,_Just1cia, &c. The inler
nal use of many of tbern is extremely pernicious; applied 
externally, they are anodyne, and powerful resoh-enrs. 

41. A.:5perifolire, rough leafed planls; as borage, burr. 
loss, &c. They are cliurelic and cordial. 

0 

42. Verlicillat~ consist of herbaceous \"egetables, hav
ing four naked seeds, and f he flowers placed in whorls 
round the stalk; hyssop, lavender, dead nellle, &c. Tbe 
leaves are cordial and cephalic. 

43. Durnosre, from dumus, a bush, are all of fbe shrub 

:~~ :':een k~~dfee~h~~!h ~n~ld~~,sb~~c~~~i;~n~r:~.6 l~~~'b!~~ 
ries are purgali\1e. 

44. Sepiarire, from sepes, a hedge, from their size, ele· 
gance, and other circumstances, are ' 'ery proper for 
hedges. Ash, privet, lilac, &c. 

45. Umhellatre, planls whose flowers grow in umbel~, 
wifh five petals that are oflen unequal, and fwo naked 
seeds joined at top and scparaled below. Parsley, ,.lhu
sa, caraway, fennel, &c. furniilh specimens of Ibis lribe. 
rrbe plaRIS of this order, which grow in dry places, are 
su<lorific, stomachic, and warming. 

46. Hederacere, from bedera, iYy ; consist of both 
herbaceous and shrnbby pli\nls, most of whicb, particular· 
ly ivy and vine, have creeping branches, which attach 
themseh·es by roof;; or tendrils to other bodies. 

47. Stella! re, from stella, a star, consist of planls with 
fwo naked seeds, and leaves disposed round the stem in 
form of a radiant star. Spigelia, dogwood, &c. belong to 
this order. They are opening and cord.ial. 

48. Aggregatre, planls which have aggregate flowers, 
consist of a number of florels, each of which ha\·e a prop· 
er aud common calyx: as clipsacus, scabius, &c. 

49. Compositre, planls wifb compound flowers. Car· 
duus, xerantbemnm, &c. are of this tribe. 

50. Amentacere, plants bearing cal kins: salix, &c. 
51. Conifer::e, from con us, a cone, and fero, fo bear; 

plants whose fomale flower~, placed at a distance from lhe 
male, either on the same or distinct roots, are formed into 
a cone. The fir, pine, cypress, &c. all rank under thi11 or
der. They are gummy and odorous. 

52. Coadunatre, from coadunare, to join, are so termed 
fl'oru the general appearance of the seed vessels, which 
are numerous, and being sliglllly attached below, form all 
togelher a single fruil in Hie shape of a sphe1·e or cone; the 
p:lrls of which, however, are easily !:!eparaled. Such are 
the magnolia, tulip tree, &c. 

53. ScabriJre, from scaber, rough, consist of p1anle 
wilb rough leaves, which seem to be akin to the asperifolire; 
only their degree of roughness is much greater. llemp, 
fig, &c. rrhey are astringent. Their lasle is bilter and 
slyplic. 

54. Miscellanere, miscellaneous planls. Tliia order 
consists of such genera as are not connected iogelher by 
Yery numerous relations. 
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5j. Filices, ferns, bear their flower and fruit on the 
back of the leaf or stalk. They are opening and atten
ualing. 

56. l\fusci, mosses, resembling the pines, firs, and other 
eHrgreens of 1hat claas, in the form and disposition of 
tJ1eir lea,~es, and manner or growth of the female flowers, 
which are generally formed into a cone. They frequent
ly creep, and extend like a carpet upon the ground, trees, 
and stones; being generally collected into bunches and 
turfs; lhe smallest are 011ly one third of an inch in height, 
and lhe largest do not exceed five or six. 

57. Al~re, flags, or rather sea weeds, consi5t of marine 
plants, &c. whose root, leaf, and stem, are all one. 

53. Fungi, mushrooms, are rarely branched, sometime!! 
creeping, bul most commonly etect. These plantr.i are 
,·ery astringent. As food, they are at best suspicious; 
aome of I hem are rank poison. 

Plant re dubii ordinis, plants of uncertain order. U.11der· 
this name Linnreus classes all the other genera which can
not be reduced to any of the above mentioiied orders, and 
which are near 129 in 1rnmber. 

'11hough we have alreaJy explained tlrn most cs
!!lenlial botanical terms, yet the student will often find 
it advantageous lo have recourse to the following glossary; 
which we "'ould even recommend, should be in any of 
our descriptions of genera find a term which he <loes not 
understand. 

A. 
Abbredatum periantbium, a ijbortened cup, when the cup 

is shorter than the tube of the flower. 
Abortiens flos, a barren flower, such as procluces no fruit. 
Abrupla folia pinnala, "''inged leaves, ending -vdthout ei

ther foliole or cirrhus. 
Acaulis, without slalk or stem. 
Acerosa folia, chaCf1 leaves, when they are linear an<l 

abiding. 
Acicularis, needle shaped. 
Acinaciform, falcbion or cimeter shaped. 
Acini, rhe small berries ora mulberry or bramble. 
Acolyledonee.z, plants whose seeds have no cotyledons or 

seminal lea\'Cs. 
Aculei, prickles, fixed in the surface of fhe bark. 
Aculeatus caulis, a stalk or slem furnished wilh prickles. 
Acuminafum folium, a leaf ending in a point. 
Acufum folium, a leaf terminating io an acule angle. 
Adnalum folium, lhe disk of the leafp,.essing close to the 

slem of !lie plant. 
Adpressum foliurn, lhe disk of the leaf presseJ to the 

slem. · 
A<lsccndens caulis, or ramus, a slalk or bl'ancb inclining 

upward. 
Ad versum folium, an opposile leaf. 
Aire, wings, the side petals of a papilionaceous blossom, or 

membranes ad<letl to a see<l, slalk, &c. 
.A lated, wiugcd. 
Alai us pcliolus, the footstalk ofa leaf winge<l wilb mem

branes. 
.Alburnum, the white substance that lies between the inner 

hark and lhc wood of frees • 
.Atlerni rami folia, lea\'C~ that come out singly, and follow 

allernalC'ly in t!:radnal order. 
Al<roloied, ·deeply pilled, re.embling a honevcomb. 
Amenh1m, a !Long, or a cal kin. • 

Arnplexicaule folium, a leaf embracing lhe stalk, when the 
base of the leaf embraces the stem sitleways. 

Anceps caulis, a double edged slalk, i.e. compressed and 
forming two opposite acute angles. 

Ancipitous, two eUgeU. 
Angulatus caulis, an angulated stalk. 
Angustifolious, narrow lea\·ed. 
Angiospermia, plan ls whose seeds are covered with a cap

sule. 
Annua radix, an annual root; that which lives but one 

year. 
Anthera, the summit of tbe slamen. 
Aperlnra, an opening in so;ne species of antherre. 
Apelalous, ha\'ing no petals or corolla. 
Apex, the. top or summit. 
.Aphyllous, rleslilute of leaves. 
Apophysis, an excrescence from the receptacle of the 

musci. 
Appendiculalus petiolus, a litlle appen<lage hanging from 

the extremity of lhe footstalk. 
A ppressed, approaching to the stem. 
Approximata folia, leares growing near each otlier, 
Arbor, a tree. 
Arboreus, arborescent; oflhe nature of a tree; producing 

buds. 
Arbustiva, a copse of shrubs or frees. 
Arcualum legumen, a cur\'ed or bent pod. 
Ari;;ta, lhe beard of corn or grasses. 
Arliculatus caulis, a slem with knots or joints. 
Arficulus culmi, the straight pal't of the slalk between the 

twojoinls. 
Assurgentia folia, leaves first bent down, but rising erect 

toward the apex. 
At lenuahls pedunculns, a foots talk that grows smaller iow

ard the Dower. 
Auctus calyx, an a"gmentecl flower cup, hadng a series 

or distinct leaves, shorter than its own, that surround its 
base. 

Avenia foli:t, leaves which have no ,·isible vein13. 
Auriculatum folium, aa ear shaped leaf, when the leaftow

a1·d the bae:e has a lobe on each side. 
Ax ill aria folia, leaves growing out of the angles formed by 

the branches and the stem. 
B. 

Barba, a beard, a species of pubescence, sometimes on the 
leaves or plants. 

Barbara folia, leaves terminated by a bunch of strong 
hairs. 

Ilicapsular, having two capsules. 
Bienuis radix, a biennial root, \vhich continues to vegetate 

two years. 
Bifaria folia, leaves poinline; two m'lys. 
Bifcrre planlre, leaves that flower twice a year. 
Bifidnm foliurn, a leaf didded into two par1s • 
Riilorus pedunculus, a foolstalk bearing two flowers. 
Bigerninuru folium, a forked foolslalk, with two liltle Jea\·es 

on the apex of each <fo·ision • 
Ili·i~oi~~1 folium, a winged leaf bearing two pair of fo~ 

Bilabiala corolla, n col'olln wilh two lips. 
Bilobalum folium, a leaf consi~ting of two lobes. 
R!natn.m foliu1~, a digilafe !e~f, consisting of two foliola. 
B1part1tum fohum, a leaf dmtletl into two segments. 
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Bi pinna tum folium, a double winged leaf, when the folioles 
of a pinnate leaf are also pinnate. 

Diternatum folium, a leaf where there are three folioles on 
a petiole, and each foliole is ternate. 

Bivalve, consisting of hrn valves. 
Brachiatus caulis, a stem branching in pairs, each pair 

standing at right angles with those above and below. 
Brachium, the arm, the tenth degree in the Linnreaa scale 

for measuring plants, being 24 Parisian inches. 
Bracteatus, ha,·ing a bract ea growing out of it. 
Bulbiferus canlis, a stalk bearing bulbs, as in !ilium bulbi· 

ferum. 
Bulbosa radix, a bulbous root. 
'Bulla tum folium,a leaf whose surface rises above the veins, 

so as to appear like blisters. 
c. 

Caducus calyx, a flower cup that falls off at the first open-
ing of the flower. 

Calcariatus, resembling a spur. 
Calyculatus calyx, a little calyx added to a larger one, 
Calyptra, a veil or covering. 
Campanulata corolla, a bell shape.cl flower. 
Canaliculata folia, leaves having a deep channel running 

from the base to the apex. 
Capillaceum folium, a capillary eaf. 
Capillaris pa pp us, hairy down. 
Capillus, hair, the first degree of the Linnrean scale for 

measuring plants; the diameter of the hair, and the 12th 
part of a line. 

Capitati ft.ores, ftowers collected into heads. 
Capitulum, a Jillie head; a species of inflorescence, in 

which the flowers are connected into close heads on 
the tops of the peduncles, as ia gomphrena." 

Capreolus, a tendl'il. 
Capsula, a liltle chest or capsule. 
Carina, a keel, the lower pelal of the papilionaceous co· 

roll a. 
Carinatum folium, a leaf whose beak resembles the keel of 

a ship. 
Carnosum folium, a fleshy leaf. 
Cartilagiaeum folium, a leaf whose brim is furnished with 

a margin of different substance from the di:sk. 
Caryophyllreus fios, a flower growing like a carnation. 
Catenulata scabrities, a species of glandular roughness, 

hardly visible, resembling little chains, on the surface 
of some plants. 

Caudex, the stem of a tree, 
Caulescens, having a stalk or stem. 
Caulina folia, leaves growing immediately on the stem. 
Caulis, a etem, a species of trunk. 
Cernuus, nodding or hangiag down the head. 
Cespilosre, plants which produce many stems from one 

root, and form a surface of turf or sod. 
Ciliaturn, cilialed, with the margin guarded by parallel 

bristle•, formed like the eyelash. 
Circinalea folia, leaves within the had, rolled spirally down-

ward. 
Circumscissa capsula, a capsule cut transversely. 
Cirrbiferus pe.dunculus, a peduncle bearing a tendril. 
Cirrhosum fohum, a leaf that terminates in a tendril. 
Cirrhus, a cla~per, or tendril. 
Classis, a class; de~ned by Linnreus to be an agreement 

of several genera in the parts of fructificatioa, according 
to the principles of nature distinguished by art. 

Clavatus petiolu•, or pedunculus, a foohtnlk with the 
leaf or flower club shaped, tapering from the base to its 
apex. 

Clavicula, a little key or tendril. 
Clausa cor-0lla, a corolla with its neck close shut in with 

,·ah·es. 
Coarctali rami, branches close together. 
Cocble.atum legumen, a pod like the shell of a snail, as in 

med1cago. 
Coloratum folium, a leaf of any colour different from 

green. 
Columnella, a little column, the snbslance that pmee 

through the capsule, and connects the several pa1·titions 
and seeds. / 

Columniferre, pillar shaped. 
Coma, a bnsh; a species of fulcrum composed of large 

bractere, which terminate the stalk. 
Commun is gemma, the common contents of the bud, boih 

flower and fruit. 
Communis calyx, a common flower cup containing both 

receptacle and flower. 
Comosa radix, a bulbous root with fibres resembling hair. 
<Jompactum folium, a leaf of a compact and solid sutr 

stance. 
Completus flos, a complete flower, having a perianthium 

and corolla. 
Compos it us caulis, a compound stem, diminishing as il as

cends. 
Compositum folium, a compound leaf, when the petiole 

bears more than one leaf. 
Compressum fo1ium, a leaf resembling a cylinder com· 

pressed on the opposite sides. 
Concavum folium, a hollowed leaf, the margin forming en 

arch with the disk. 
Conceptaculum, a receiHr. 
Conduplicatum folium, a leaf doubled together, when the 

sides are parallel and approach. 
Conferti rami, branches crowded together. 
Confertus verticillus, a species of inflorescence, wherein 

flowers and leaves are crowded, aud formed into whorls 
round the stalk, 

Confiuentia folia, leaves flowing together, as in the pinnat· 
ed leaf, when the pinnre run into one auolher. 

Conglobatus flos, a flower collected into a globular head. 
Conglornerati 6ores, flowers irregularly crowded together. 
Congesta umbella, flowers collected into a spherical 

shape. 
Conica scabrities, a species of cetaceous scabrities, formed 

like cones, scarce Tisihle, on the surface of plants. 
Coniferre, plants bearing cones. 
Conjugal um folium, a pinna led leaf, '"here the foliolescome 

by pairs. 
Cannata folia, two opposile leaves united at their base, BO 

as to have the appearance of one leaf. 
Connivens corolla, a corolla wherein the apices of the pet· 

als converge so as to close the flower. 
Connil·entes antherre, antherre approaching together. 
Continuafum foljum, a cenlinued leaf, or one which ap

pears to be a coatinuatfon of the substance of the 
stalk. 

Contrarire valvulre, contrary valvP.s, i.e. when the dissepi· 
menlum is placed transversely bP.tween lhem. 

Convex um fo1ium, a leaf rising from the margin to the cen
tre of the leaf. 
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Convolutus cirrbus, a tendril twining io the same direction 

wilh 1he sun'::i motion. 
Con•olutum folium, a leaf rolled up like a scroll. 

Cordatum folium, a heart shaped leaf. 
Cordiformis, shaped like a heart. 
Corolla, a wreath or little crown. 
Corollula, a little corolla. 
Corona seminis, a crown adhering to many kinds of seeds, 

sen iug them as wings, which enables them to disperse. 

Cortex, lhe outer rind or bark. 
Crenalum folium, a notched leaf. 
Cri::spum folium, a cul'leJ leaf, wL.eo the circumference he· 

comes larger than lhe 1..li:,k admits of. 
Cristal us Hos, a flower with a tufted crest. 
Cruciated flowers, ( cross shaped Oowers, consisting of 

Cruciformes Bores, S four petals disposed io the form of a 

cross. 
Cubit us, a cuba, the 91h degree of the Linn~an scale for 

measuring plants, from the elbow to the extremily of 

the middle finger, or 17 Parisi.an inches. 
Cucullata folia, lea\o·es rolled up lengthwise in the form of 

a cone. 
Culmen, the top or crown of any thing. 
Cu Imus, a reed or straw, tbe stem of a grass. 

Cuneiforme folium, a wedge shaped leaf. 
Cuspidatum folium, a leafwho~e apex i·ese'Tnble~ the point 

of a spear. 
Cyalhiforcnis corolla, a flower in the form of a cup. 

Cylindracea spica, a spike in the form of a cylinder. 

Cyrubifomi, keel shaped. D. 

Dredaleum folium, a leaf whose texture is remarkably 

beautifol. 
Del>ilis caulio, a weak feeble stalk. 
Decaphyllous calyx, a calyx consisting of ten leans. 

Decidua folia, leaves that fall off in winier. 

Declinatus caulis, a stalk bending toward the earlh. 

Decompositum folium, when a petiole once di\'ided con-

nects many folfoles. 
Decumbens, lying down, 
Decurrens folium, a leaf running down, is applied to the 

base of a sessile leaf extending itself downward along the 

stern, beyond the proper termination of the leaf. 

Decursive foliurn pinnatum, a pinnaled leaf, wherein 1he 

bases of the foliole are continued aloug the sides of the 

petiolus. 
Decussata folia, 1 leaves growing in pairs, and opposite 

Decunated leaves, 5 to each other. 
DeOexus ramm1, a branch bent a little downward. 

DeOorata stamina, stamina thal have shed their farina. 

Defoliatio, the falling or lbe leaves. 
Deltoides folium, a lea[ like the Greek A. 

Demena folia, lea,·es sunk in the waler. 

De11la1a folia, leaves having horizon I al points of the same 

consistence wilh lhe leaf, and standing at a little distance 

from each ol her. 
Dependens folium, a leaf pointing toward the ground. 

n.,pressnm foli!llnt n leaf pres~ed down, when the sides 

ri,;e higher thorn I he disk. 

Dirhotomi caulis, forked stulks, when the dirisions come 

by two auJ two. 
Dicotylcdones, plants whose seeds ha,·e two cotyledons, 

that are the placenta of the embryo planl, and after

ward the se<ld leaves. 

Didymre antherre, twin antbene, i.e. when they occur by 
two on each filament. 

Didynarniat the s uperiorily of two. 
Difformia foliaJ leaves on the same plant of differen t 

forms. 
Dilfusi caules, the branches of a stalk spread dilferent 

ways. 
Digitatum folinm, a fingered leaf, i.e. when the apex of a 

petiole connects many foliole~. 

Dimidiaturn, hah1 ed. 
Dipetalous, consisling of two petals .. 
Diphyllous, consisting of two leaves. 
Discus, a disk, the middle part of a radiate compoun<l 

flower. 
Dispermous plants, plants producing their seeds by 

two. 
Dissecta folia, leaves cut into dh·isions. 

Dissepimentum, a partition of the fruit, which dirides the 

pericarpium into cells. 
Dissiliens siliqua, a pod that bursts with elasticity. 

Dislans ,·erticullusi a species of inHorescenr.e, wherein 

the whod:; of vertidllate flowers stand al a great dis

tance from one another. 
Disticha folia, lea\1es in two rows, on two sides of the 

brancb es only. 
Dival'icati rami, branches standing wide from each other 

in different directions. 
Divcrgentes rami, branches widening gradually. 

llodrans, the 7th degree in lhe Linnrean :scnle for measur-

ing the parls of planls, or nine Parisian inches. 

Dodranlalis, nine inches long. 
Dolabriformc folium, a leaf resembling an ax. 

Dorsalis arista, an awn fixed to the back of the glutna. 

Drupa, a pulpy p.ericarpium. 
Duplica radix, a double root; a species of bulbous root, 

consisling of 1 wo solid bulbs. 
Duplicato serratum folium, a leaf sawed double, with less

er teeth within the greater. 
E. 

Ebracteatus, without a brac1ea. 
Ecaudata corolla, a corolla wilbout a tail or spur. 

Ecbinatum pericarpium, a pod beset with prickles, Jike a 

hedgehog. 
Elfforesce11ti;;:e lempus, the time of effiorescence, when a 

plant shows ils first flowers. 
Elliplical, resembling an o"al. 
Emarginaled, termiuated by a notch. 

Enenia folia, leaYes having no apparent nerves. 

Enneapetala corolla, a flower consisting of nine petals. 

Enodis, ha,•ing no knots or joints. 
Ensatre, plants having sword shaped leaHs. 

Ensifor~ia folia, leaves ~haped Jike a two edged sword, 

tapering toward !he point. 

Epiphyllosperrnous, bearing the fruit on the back of 1he 
leaf. 

Equilantia folia, leaves riding, i.e. when their sides ap-

proac h so, that the outer embrace the ianer. 

Erect us , upright, perpendicular. 

E1;:~;~ ~~1;~1~,w:r~n:~:,~e~e;~, bfi1e; 0~hen the margin ap· 

E:sbe:!.~ s1\~~11~~~~~1t:.mina slanding forth, when they appear 

Exst ipulalus, without stipulre. 

Exsuccuui folium, a leaf whose substance is dry. 
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Extrafoliacere stipulre, stipulre growing on the outside of 
the lea\•es. 

F. 
Farctum folium, a slulfed leaf. 
Fa-ciata plant a, a plant IVith many stalks grown together, 

like a bundle. 
Fascic11lar, consisling of fleshy parts connected to the base 

without the intervention of threads. 
Fascicularis radix, a bundled root, i.e. tuberous roots 

growing in bundles. 
Fasciculata folia, bundled leaves; growing in bunches. 
Fastigiati pedunculi, peduncles pointed at tbe apex. 
Fauces, 1 the jaws or opening between the segments of 
Faux, S the corolla, where the tube terminates. 
Fibrosa radix, a fibrous root. 
Filament um, frorn filum, a thread, the part that supports 

the antherre. 
Filiform, thread shaped. 
Firnbricata petala, fringed petals. 
Fissum folium, a leaf split half way clown. 
Fistulosus caulis, a hollow stem. 
Flabellatum folium, a fan shaped leaf. 
Flaccid us pedunculus, the footstalk of a slender flower. 
Flagellum., a I wig or shoot like a whip. 
Fleshy, filled with a firm pulp. 
Flexosus caulis, a slalk having many turnings or bendiags, 

taking a different direction at every joint. 
Floralia folia, floral leaves, that immediately altcod the 

flower. 
Floral is gem ma, a ftower bud. 
Flos, a flower. 
Flosculus, a little flower. 
Foliacere gla11dulre, glands growing on the leaves. 
Foliaris cirrhus, a tendril growing from a leaf. 
Foliaris gernmatio, a leaf bud. 
Foliatio plant re, the complication of the leaves whilst fold· 

ed within the bud. 
Foliatus caulis, a leafy stalk. 
Fol if era gem ma, a bud producing leaves. 
Foliolum, a lit Ile leaf, one of the single leal-es, several of 

which united constitute a compound leaf. 
Foliosum capitulum, a leafy head, i.e.co\·ered with leaves 

amongst the flowers or tops of the plan1. 
Folium, a leaf. 
Folliculus, a liltle bag. 
Fornicatum petal um, a vaulte'1 or arched petal. 
Frequens planta, a common plant, growing every where. 
Frondescenlire tempus, the season when the leaves of 

plants are unfolded. 
Fron dos us cordex, a species of trunk composed of a branch 

and a leaf blended together. 
Fructescentire tempus, the time when a plant scatters its 

ripe seeds .. 
Fructificatio, the temporary part of a vegetable appropri

ated to .generation, terminating the old plant and begin
ning the new. 

Frustranea, to no purpose. 
Frulex, a shrub. 
Frutico.;us caulis, a shrubby stalk. 
Fugacissima pelala, petals of short duration. 
Fulcratus caulis, a branch having a prop. 
Fulcrum, a prop or support. 
Furcata, forked. 

Fu,iform, spindle shaped. 
G. 

Gale~, a helmet applied lo the corolla of the claso gyoa11• 
dna. 

Galea tum labium, the lip of a flower, shaped like a helmet. 
Gerninre stipulre, stipulre growing in pairs. 
Gerninat~s pedunculus, a double footstalk growing fro)ll 

one po1111. 
G-emmiparous, bearing buds. 
Geniculatus, jointed. 
Geniculre, Jillie joints. 
Germen, a sprout or bud. 
Gibbnm folium, a leaf bunching out. 
Glaber, smooth, having an even surface. 
G labrous, of a slippery nature. 
Gladiata siliqua, a sword shaped pod. 
Glandulre, glands, or secretory ''essels. 
Glandulifera scahrities, a kind of bristly roughness on tlio 

surface of some plants, on which there are minute glands 
at the extremity of each bristle. 

Glareosi loci, gravelly places. 
Glaucophy Jlus, an azure colon red leaf. 
Globosa radix, a round root. 
Globularis scabrities, a species of glandular roughnea!, 

scarce visible to the naked eye, the small grains of which 
are exaclly globular. 

Glochoides, the small points of the pubes of plants. Lin· 
nreus applies this term only to the hami triglochoides, 
with three hooked points. 

Glomeratre spicre, Howers crowded together in a globular 
form. 

Gluma, a husk or chaff. 
Glutinocity, a slippery juice like glue or paste. 
Gramina, grasses. 
Granulatre radices,? consisting of many little knobs, like 
Granulated roots, S seeds or grain, attached to oneanolh·" 

er by small strings. 
Gymnospermous, naked seeded. 
Gynandria, male and female parts united. 

H. 
Hamosre setre, hooked brislles. 
Hamus, a hook; an accuminated crooked point. 
Haslata folia, lea\·es resembling the head ofa spear. 
Hemisphericus calyx, a half round flower cup. 
Herba, an herb; the part of the vegetable arising Crom 

the root, terminated by the fruclification, and compre· 
bending the stem, leaf, props, and hybernacula. 

Herbacere plantre, perennial plants, which annually perish 
down to the root. 

Herbacei caules, stalks that die annually. 
H exagonus caulis, a stalk with six 'tingles. 
Hexapetalre corollre, flowers consisting of six petals. 
Hexaphyllus calyx, a flower cup consisling of six lea\·es. 
Hians corolla, a gaping flower. 
Ilirsutns, rough, hairy. 
Hispidus caulis, a stalk covered with strong fragile bris

t Jes. 
Holeracea>, pot herbs. 
Horizontalis flos, a horizontal flower, growing wilh ill 

disk parallel to the horizon. 
Hybrirlre plantre, mule plants. 
Hypocrateriformis corolla, a monopetalous flower, sha1ied 

like a cup or salver. 
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I. J. 
Imberbia corolla, a flower without a beard. 
lmbricatus, tiled, i.e. when the scales of a stalk, or ftower 

cup, lie or er one another like tiles upon a house. 
Immutatre, unaltered. 
Jmpar, odd, applied to a pinnated leaf terminating in an 

odd lobe. 
Joane, filled with spongy matter. 
Inanis caulis, a hollow or empty stalk. 
focana folia, leal·es covered \Vith whitish down. 
lncisa folia, leaves cut into irregular segments. 
locompletus ilos, an imperfect flower without petals. 
Incrassati pedunculi, footslalks that iucrease in thickness 

as they approach the flowers. 
lncumbens anthera, anantheraaffix:ed to the filament side-

ways. 
lncurvatns caulis, a stalk bowed toward the earth. 
lndh·isum folium, an undivided leaf. 
lnerme folium, a leaf unarmed, i.e. without prickles. 
lnferus flos, a flower whose receptacle is riituated below 

the germen. 
Inflated, puffed out like a bladder. 
InOexa folia, leaves bending inward to the stem. 
lnfundibuliform, shaped like a funnel. 
lnsertus pctiolus, a footstalk inserted into the stem. 
Jntegrum folium, an undivided leaf. 
Integerrimum folium, an entire leaf, whose margin is des· 

titule of inr.ision:1. 
lnlerfoliaceus pedunculus, a Bower stalk arising from be

tween opposile leaves. 
Interrupt a spica, a spike of flowers, interrupted by small 

clusters of f1owe.rs between the larger ones. 
Interruptum folium pinnatum, the large fOlioles of a wing

ed leaf, inlerrupted allernately by pairs of smaJler ones. 
Intorsion, twisting to one side. 
Jutrafoliacere stipulre, slipulre growing on the inside of I be 

leaves of a plant. 
Inundata loca, is applied by Linnreus to places that are 

overflowed only in winter. 
Involuce1lum, a partial hnolucrum. 
Jnvolucrum, a cover. 
lnrnluta folia, leaves rolled in, i.e. when their lateral mar-

gins are rolled spirally inward on both sides. 
Irregularis fl.os, an irregular flower. 
Juba, a crest of fealhers. 
lulus, a calkin. 

K. 
Kernel, a seed covered with a shell. 
Kidney shaped, having a notch cut out of the base, with

oul posterior angles. 
L. 

Labiatus Hos, a lipped Oower. 
L:.ccra folia, leaves wlJOse margin is cut into segments, as 

if rent or torn. 
I.1acinire, segments or clidoions. 
Lacinial um foli1101, a leaf cut into irregular segments. 
Lacfescentia, milkiness. 
Lacunosa folia, leaves deeply furrowed by the veins being 

sunk below the surface. 
Lacustres planlre, plants which grow in lakes. 
Lru' is, smoolli, h;ning an e\•en surfafe. 
La111i110, a thin plate, the upper expanded pa1t ofa poly

petalons Hower. 
50 

Lana, won!, a species of pubescence which coven the sur-
face of plants. 

Lanatum foliuru, a woolly or downy leaf. 
Lanceolatum folium, a lance shaped leaf. , 
Lappet, the superior spreading part of a monopetalous 

corolla. 
Laterales flores, flowers coming from the sides. 
Laxus caulis, a loose or slender stalk. . 
Leguminous plants, plants whose seeds are enclosed 111 

pods. . . . 
Lenticularis scabrities, a species of glandular scabr,hes, tn 

the form of lentils. 
Leprosus, spotted like a leopard. 
Liber, the inner rind of a plant. 
Lignosus caulis, a woody stem. 
Lignum, wood. 
Ligulated, ~ a Dower whose petals are tubulated a1 the 
Ligulatus flos, 5 base, plain on the outside, linear toward 

the middle, aud widest at the extremity, in form of a 
bandage. 

Liliaeeous, like a lily. 
Lim bus, a border, the upper expanded part of a monopet• 

alous flower. 
Line.a, a line, the second degree in the Linnrean scale for 

measuring plants; the 121h part of an inch. . 
Lineare folium, a narrow leaf, whose opposite margms are 

almost parallel. 
Liocata folia, leaves whose superficies are marked with 

parallel lines, running lengthwise. 
Lingulatum folium, a leaf shaped like a tongue. 
Lobata folia, I leaves divided to the middle into parts 
Lobed leaves, S that stand wide fron.1 each other, and have 

their margins convex. 
Loculamentum, a cell, a division of a capsula. 
Locus foliorum, the particular part of a plant to which the 

leaf is affixed. 
Lomentaceous, like bean meal. 
Longiusculus, somewhat long. 
Longum perianlhium, a long perianthium, i.e. when the 

tube of the calyx is equal in length to that of the cor• 
olla. 

Lucidum folium, a clear shining leaf. 
Lunata folia, moon shaped lea\·es, round and hollowed at 

the base like a half moon. 
Luaulated, shaped like a crescent. 
Lr1ridus, pale, wan, or dismal. 
Lyraturn folium, a leaf shaped like a lyre. 

M. 
Marcescens coro11a, a flower withering on the plant. 
Margo folii, the margin of the leaf. 
Masculus tlos, a male flower containing antherre, but uo 

stigma. 
:Masked flower, a flower gaping, but shut close between 

the lips. 
Mas plauta, a male plant. 
IHatrix, a seed vessel. 
Medulla, marrow, the pith ofa plant. 
Membranacea folia, lea\'es which have no distinguishable 

pulp helween their surfaces. 
l\Iembranatus caulis, a stalk co\'ered with thick mem .. 

branes. 
l\liliaria sral>rilies, a species of glandular roughness ou. 

some plants, like grains of millet. 
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l\Tillry plant•, plants whose juices are while, red, or yellow. 
!Uouocotyledones, plauts whose seeds have a single coty-

ledon. 
Monoecia, oae house. 
l\'lonopetafous, having bnt one petal. 
1}1onophy llous, consisting of oue leaf. 
l\lonoiJpermous, having one seed. 
Mucronatum folium, a leaf terminating in a sharp point. 
Mullifidum foliurn, a leaf divided into many linear seg-

ments. 
Multiflorous, bearing many flowers. 
Mullipartitum folium, a leaf divided into many parts. 
l\1ultisiliqure, plants with many pods. 
1'1 uricatus calllis, a stalk whose surface is covered with 

sharp points, like the murex. 
Mulicous, without a beard or prickle. 

N. 
Naked, without bristles or hairs. 
Natans folium, a leaf which swims on the surface of wa

ter. 
Navicularis valvula, the valve of a seed vessel resem;1iing 

a ship. · 
Nervosum folium, a leaf whose surface is full of nerves or 

strings. 
Nervous, having unconnected small vessels, like nerves, 

running from the base to the top. 
Nidulanlia semina, seeds in the pulp of a berry. 
Nitidum folium, a bright glossy leaf. 
Nucleus, a kernel. 
N udus, naked. 
Iii utans caulis, a nodding stalk. 

0. 
Obcordatum petalum, a heart shaped petal, with its apex 

downward. 
Obliquum folium, a leaf whose apex points obliquely to1v. 

ard the horizon. 
Oblongum folium, an oblong leaf. 
Obsoleta lobata folia, leaves having lobes scarcely dis

cernible. 
Obtusa folia, leaves rounded at the apex. 
Obvoluta folia, leaves rolled against each other, when the'ir 

respective mat·gins alternately embrace the straight 
margin of the opposile leaf. 

Officinales, plants used in medicine, and kept in the apoth-
ecaries' shops. 

Operculum, a cover. 
Opposilifolious, ? branches and leaves that grow by 
Oppositi rami folia, S pairs opposite each other. 
Orbiculafum foliuw, a round leaf. 
Orgy a, a fathom, or six Parisian feet. 
Ovale folinrn, an oval leaf. 
Ovarium, the germen. 
Ovatum folium, au egg shaped leaf. 

P. 
Pagina folii, the surface of a leaf. 
Palea, chaff, a thin membrane rising from a common re-

ceptacle, which separates the flosculi. 
Paleaceus pappus, chaffy down. 
Palmata radix, a haaded root. 
Palmaturn foliurn, a leaf shaped like an open hand. 
Palustris, marshy or fenay. 
Panduriform, shaped like a guitar. 
Papilionaceous, butterfly shaped. 

Papillosum folium, a leaf covered with dots or points like 
nipples. 

Pappns, <lawn. 
Papulosum folium, a leaf whose surface is covered with 

pi1aples. 
Parabolical, in form of a parabola. 
Parallel um dissepimenturn, the dissepiment parallel lo the 

sides of the pericarpiurn. 
Parasiticre plant:e, planls that grow only out of other 

plants. 
Partialis umbella, a parlial umbel. 
Partiale involucrum, a cover at the base of the parliaf 

umbel. 
Partitum folium, a divided leaf. 
Parvum perianthium, a little flowe1· cup. 
Patens, spreading. 
Patulus calyx, a spreading cup. 
Paucitlorous, ha\ ing few flowers. 
Pedalis caulis, a stalk a foot ia height. 
Pedatum folium, a species of con1pount.l leaf, whose cfaj. 

sions resemble the toes of the foot. 
Pedicellus; a little footstalk. 
Peduncularis cirrhus, a tend1·il proceediag from the foot. 

stalk of a !lower. 
Peduncolati Hores, flowers growing 011 foots talks. 
Pedunculus, the footstalk of a flower. 
Peltatum folium, a leaf in which the footstalk is inserted 

into its disk instead of its base. 
Penicilliforme stigma, a stigma in the form of a riainter't 

pencil. 
Pentagonus caulis, a five angled r;talk. 
Pentapelalous, coasisling of five petals. 
Pentaphyllous, consh1Uug of five leaves. 
Perennial, continuing for many years. 
Perfecti 1lores, flowers hal1 ing petals; the perfect flow .. 

ers of Ray, Tournefort, and other botanisls:. 
Perfolia1um folium, a leaf whose ba~e en1irely surrounds 

the stem, or through whose centre the stalk grows. 
Perforati cotyledones, perfol'ated cotyledons. 
Periaatbium, i.e. sunoun<liug the flower, a species of 

calyx. 
Pericarpium, i.e. round the fruit, a pod. 
Perlchretium, a circular tuft of fine hairlike leaves, sur· 

rounding tJte bases of the filaments in the musci and 
algre. 

Petaliforme stigma, a stigma resembling the shape ofa 
petal. 

Petaloides flus, a !lower having petals. 
Petiolaris cirrhus, a tendril proceeding from the footstalk. 

ofa leaf. 
Petiolatum foliurn, a leaf growing on a footstalk. 
Petiolus, a lit Ile footstalk. 
Pileus, a hat or bonnet, the orbicular expansion of a wmh· 

room, which covers the fructification. 
Pilosum folium, a leaf whose surface is col·ered with long 

distinct hairs. 
Pinnatifidum folium, a winged leaf; applied lo simple 

leaves whose lacinire are transl'erse to the rachire. 
Pinna tum folium, a winged leaf. 
Pixidatum folium, a kind of foliage where one leaf is let 

into another by a joint. 
Planipetalous, with plain !tat petals. 
Planum folium, a plain fiat leaf. 
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Plicatnm (olium, a plaited leaf. 
Plumata set a, a featuered bristle. 
Plumo•11• pappuo, a kind of soft down. 
Poll<', a thumb, tbe length of the first joint of the thumb, 

or a Parisian inch. 
Polycolyledones, many cotyledons. 
Polygamia, many marriages. 
Polygynia, many females. 
Polypetalous, consisting of many petals. 
Polyphillous, consisting of many leaves. 
Polyspermous, containing many seeds. 
Polystachius culmus, a stalk ofgras• having many spikes. 
Prremorsa radix, a bitten root, endiog abruptly. 
Pl'ismaficus calyx, "" triangular flower cup. 
Procumbent, lying on the ground. 
Prominulous 1 jetting out beyond the valves. 
Pron um diacucn folii, a leaf with its face downward. 
Proprium inrnlucrum, an involucrum at the base of an um-

bellated flower. 
Pulposum folium, a pulpy leaf. 
Pulveraturn folium, a leaf powdered with a kind of dust 

like meal. 
Punctalnm folium, a leaf sprinkled with hollow dots or 

pointR. 
Pu lamiueous, like a shel1. 

Q. 
Qua<lrangulare folium, a leaf with 4 promioent angles in 

the edge of its disk. 
Quadrifidum folium, a leaf divided into 4 parts. 
Quadrijugum folium, a leaf ha\·ing 4 pair offolioles. 
Quarlrilobum folium, a leaf consisting of 4 lobes. 
Q.uadriparlitum folium, a leaf consisting of 4 divisions 

down lo the base. 
Q,ualerna folia, verlicillafe leaves, ·having four in each 

whorl. 
Quina folia, verticillatc leaves by fives. 
Quinalum folium, a digilale leaf wilh 5 foliolea. 
Quinquangulare foliu;n, a leaf with 5 prominent angles in 

the edge of its disk. 
Q.uinquefidum folium, a leaf consisting of 5 clivisions, with 

linear sinuses, and straight margins. 
Quinquejugum folium, a pinoaled leaf with 5 pair of ro

lioles. 
Quinquelobum folium, a leaf with 5 lobes. 
Quinquepal'litum folium, a leaf consisting or 5 divisions 

down to the base. 
R. 

Racbis folii pinnati, the middle rib of a winged leaf, to 
which the folioles are affixed. 

Radialus flos, a ~pecies of compound flowers, in which 
the fiorels of the di.•k are tubular, and those of the radi
us ligulale. 

Radicalia folia, leaves proceeding immediately from the 
roof. 

Ra<licans caulis, a stalk bending to the grouadJ and faking 
root where it touches lhe earth. 

Ra<licnta folia, lraves shooting out roots. 
R1<lin!'I, n roy, the ligulale margin of the disk of a com

pound flower. 
Rnmea folin, lc~ncs thal grow only on the branc11es, and 

nu! on !he trunk. 
Ramo«issi~ni caule~, stalks abounding with branches irrcg

ulorly di>poscd. 
W* 

Ramosus caulis, a slalk having many branches. 
Ramus, a branch of a tree. 
Reclinatum folium, a leaf bending downward. 
Recnrvatum folium, a leaf bent backward. 
ReBexus ram us, a branch bent back toward the trunk. 
Remotus verticillus, a species of inflorescence, wherein the 

whorls of flowers and leaves stand at a distance from 
one another. 

Reniforme folium, a kidney shaped leaf. 
Repandum folium, a leaf having a bending or wa\'ed mar

gin without any angles. 
Repens caulis, a creeping stalk, either running along the 

ground, or on trees or rocks, and striking roots at certain 
distances. 

Re pens radix, a creerJing root extending horizontally. 
Re plans flagellum, a .. twig creeping along the gl'ound. 
Reslantes pedunculi, footstalks remaining after the fructi~ 

fication has fallen off. 
Resupinalio florum, the upper lip of a flower facing the 

ground, and the lower lip turned upward. 
Resnpinatum folium, a leaf, the lower disk of which looks 

upward. 
Retroflexus ram us, a branch bent in different directions. 
Retrofractus pedunculus, a fools talk bent back toward its 

insertion, as if it were broken. 
Retusum folium, a leaf with its apex blunt. 
Revolutum folium, a leaf rolled back. 
Rbombeum folium, a leaf whose shape nearly resembles a 

rhombus. 
Rhomboideum folium, a leaf of a geometrical figure, whose 

sides and angles are unequal. 
Rigidus caulis, a stiff or rigid stem. 
Rimosus caulis, a stalk abouHding with clefts and cl1inks. 
Ringens, grinning or gaping. 
Rosaceu!i flos, a flower whose petals are placed in a circle 

like those of a rose. 
Rostellurn, a Iii lie beak. 
Rotaceous, like a wheel. 
Rolalus limbus corollre,a wheel shaped flower, expanded 

horizonlally, having a tubular basis. 
Rotundatum folium, a roundish leaf. 
Rubre. lactescentia, red milkiness. 
Ruderafa loca, rubbishy places. 
Rugosum folium, a rough or wrinkled leaf. 

s. 
Sagiltatum, arrow shaped. 
Sarmentosus caulis, the shoot of a vine, naked belween 

each joint, and producing leaves at the joints. 
Scaber caulis, a scabby and rough stalk, having tubercles. 
Scabrilies, a species of pubescence, composed of particles 

scarcely visible, on the surface of plants. 
Scandens caulis, a climbing stalk. 
Scariosa folia, leaves dry on the margin, that sound wheu 

touche<l. 
s~orpioides flos, 3. flower resembling the tail ofa scorpion. 
Scutellum, a species of fruclificalion which is orbicular, 

concave, and elevated in the margin. 
Scypuifer, cup bearing. 
Secreloria scabrities, a species of glandular rouglrness on 

the surface of some plants. 
Securiformis pubescentia, a specier:. of pubescence on some 

plants, the bristles l'esembling an ax. 
Semiualia folia0 seed lca~es. 
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Semiteres canlis, a JiaJr round stalk, flat on one side. 
Sempervirens folium, an evergreen leaf. 
Sena folia, leaves growing in sixes. 
Sericeurn folium, a leaf whose surface is of a soft silky 

texture. 
Serralum folium, a sawed leaf. 
Sessile folium, a leaf growing immediately to the stem, 

without any footstalk. 
Setre, bristles. 
Setacea folia, leaves shaped like bristles. 
Simplex caulis, a single slem. 
Sinuatum folium, a leaf whose sides are scalloped. 
Solidus caulis, a solid stalk. 
Solitarius pedunculus, a solitary flower stalk, i.e. when 

only one proceeds from t be same part. 
Solutre slipulre, loose straw. 
Sparsus, scattered without order. 
Spathaceous, like a sheath. 
Spatulatum folium, a leaf in the form of a spatula. 
Spica, a spike; a species of inflorescence in grasses, re-

sembling an ear of corn. 
Spicula, a little spike. 
Spinre, thorns. or rigid prickles. 
Spinescent, hard and prickling. 
Spinosus caulis, a stalk with strong prickles, whose roots 

proceed from the wood of the stem, and from the surface 
of the bark. 

Spirales cotyledones, •eminal leaves twisted spirally. 
Spithama, a span, or seven Parisian inches. 
Splende11tia folia, shining leaves. 
Squamosa radix, a scaly root. 
Squarrosum, rough, scaly, or scurfy. 
Staminens 6os, flowers having stamina, but no corolla. 
Statuminatre, an order of plants in the former Fragmenta 

Methodi Naturalis of Linnreus. 
Stellata folia, leaves surrounrling a stem like the rays of 

a star. 
Stellalre setre, bristles arising from a centre in form ofa star. 
Sterilis ftos, a barren flower; masculm~ ofLinnreus. 
Stigma, a mark, the apex of the pistillum. 
Stimuli, slings. 
Stipitatus pappus, a kind of trunk that elevates the down 

aml connects it with the seed. 
Stipnlares glandulre, glands produced from stipulre. 
Stoia, a shoof which, running on the surface of the ground, 

strikes root at enry joint. 
Stria ti caules, cul mi, &c.channelled streaks running length .. 

wise in parallel lines. 
Strictus caulis, a straight stiff shoot. 
Strigre, ridges or rows. 
Stylus, the style, from stylus a pillar. 
Submersum folium, the leaf of an aquatic plant, sunk under 

the surface of the wafer, 
Subramosus cauJis, a stalk having few branches. 
Subrotundum folium, a leaf almost round. 
Subulatum folium, an awl shaped leaf. 
Sutfrutex, an under shrub. 
Sulcatus caulis, or culmus, a stalk deeply furrowed 

lengthwise. 
Superus flos, a flower whose receptacle stands above the 

germen. 
Supra axillaris pedunculus, the footstalk of a flower whose 

insertion is above the angle formed by the branch. 

Supra decompositn folia, compo,ite leaves which have Iii· 
tie lea\'es growi11lr on a subdivided footstalk. 

Supra foliaceus pedunculus, the foot stalk of a flower in-
serted into the stem immediately abo\'e the leaf. 

Surculus, a twig, the stalk of a moss. 
Swob, a legumen or pod. 
Syngenesia, generating together. 

T. 
Tegumentum, a cover. 
Teres caulis, a cylindrical stalk. 
Tergeminum folium, a leaf three times double, when a di· 

chotomus petiolus is subdivided, haring two foliola on 
the extremity of each division. 

Tel'Uafa offolia, lea\ es in whorls by threes. 
Tessalatum folium, a checkered leaf, whose squares are 

of differeol. colours. 
Tetradynarnia, the superiority of four. 
'retragonns caulis, a square stalk. 
Tetrapetalous, consisting of four petals, 
Tetrapbyllous, consisting of four lea,·es, 
Tel raspermous, producing four seeds. 
Tnalamus, a bed, the receptacle. 
TJ1eca,a shealh. 
Tomentosus, covered with a whitish clown like wool. 
Tomentnm, a species of woolly or downy pubescence, 

co"ering the surface of some plants. 
rrorosum pericarpium, a brawny protuberance, like lhe 

swelling of the nins, when a pericarpium is bunched 
out by the enclosed seeds. 

'Tori a corolla, a flower with the petals twisted. 
Tortillis arisla, a twisted awn. 
Transvenrnrn clissepimeutum, lhe clissepiment at right 

angles with !he sides of the perir.arpium. 
Trapeziforme folium, a leaf ba,·ing four prominent angles, 

whose sides are ueit her equal nor opposHe. 
Triangulare folium, a triangular leaf. 
Tricocca capsula, with three cells, and a single seed in each. 
'I1ricuspidated, three pointed • . 
'.frifidum folium, a leaf divided into three linear segments, 

having straight margins. 
Trifiorus, bearing three ftowers. 
Trigonus caulis, a I hree sided stalk. 
Trihilatum semen, a seed having three eyes, 
Trijugum folium, a winged leaf with three pairs of f0o 

liola. 
Trilobum folium, a leaf with three lobes. 
Trilocular folium, a leaf having the pericarpium divided 

into three loculaments. 
Trinervum folium, a leaf hal"ing three strong nerves run

ning from the base to the apex. 
Trioecia, three houses. 
Tripartitum folium, a leaf divided into three parts dowD 

to the base. 
Tripelalous, consisting of three petals. 
'l'ripelaloidere, three petalled. 
Triphyllous, consisting of three leaves. 
Tripinnafum folium compositum, a leaf having a triple 

series of pinnre, or wings. . 
Triplinerve folium, a leaf hal'ing three nerns running 

from the base to the apex. 
Triquetrum folium, or triquetra caulis, a leaf, or stalk, 

having three plain sides. 
Trisperwouo, three seeded. 
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Triternatum folium compositum, a compound leaf when 
the diri•ions of a triple petiolus are subdivided into 
th1ee1. 

Trh ah e pericarpium, a pod consisting of three \'ah es. 
Truncatum folium, a leaf having its apex as it were cut 

off. 
Tt'uocus, the body or stem of a tree. 
Tube1 culatus, ha,·ing pimples or tubercles. 
Tuberculum, a little pimple. 
Tuberosa radix, a knobbed root. 
'l1.1bulalum periaotbium, a tubular flower. 
Tubulosi fiosculi, tubular florets nearly equal. 
Tubus, a tube. 
Tunicatus radix, a species of bulbous root, having coats 

lying one over another from the centre to the surface; 
as in the onion, &c. 

Turbinatum pericarpium, a kind of pod shaped like a 
top, narrow at the base, and broad at the apex. 

Turgidum legumen, a swollen pod. 
Tul'iones, the young buds of pines. 

v.u. 
Via;inalis, sheathed. 
Vaginans folium, a leaf like a sheath. 
Valvula, a ''al\'e. 
Venosurn folium, a leaf whose whole surface is run over 

by veins. . 
Ventricosaspir.a, a spike narrowing at each extremity, 

and bellying out in the middle. 
Ventriculosuscalyx, a flower cup bellying out in the mid

dle, bnt not in so great a degree as venll'icosus. 
Verrucosa capsula, a capsule having little knobs or warts 

on ils irnrface. 
Versatilis anthera, an anthera fixed by lhe middle on the 

point of lhe filamenl, ant.I so poised as to turn like the 
needle of a compass. 

Verticalia folia, leaves so situated that their base is per
pendicular abo\e the apex. 

Verticillated branches, flowers, or lea\•es; such as sur
round the stem, like the rays of a wheel. 

Vesicula, a lillle bladder. 
Vesicularis scabrifies, a kind of g1andular roughness, re

sembling vesicules. 
Vexillum, a standard, the upright petal of a papilionace-

ons flower. 
Villosus, covered with soft hairs. 
Virgarus caulis, a stalk shooling out. 
Visciclura folium, a clammy leaf. 
Viscosifns, clamminess. 
Uli~inosa loca, boggy places. 
Umbella, an umbel or umbrella. 
lT mhellat us fto•, an umbellated flower. 
Umbellula, a lillle umbel. 
Umbilicatuw folium, a leaf shaped like a navel. 
Uncinatum stigma, a booked stign1a. 
Undatum folium, a waved leaf, whose surface rises and 

falls in waves toward the margin. 
Undulata corolla, a flower whose pelals are waved. 
U ngni•, a nail or claw; that part of a petal that is joined 

to the receptacle. 
U nicus fl:os, a single flower. 
Unicus radix, a single root. 
Uniflorns pedunculu!l;, a footstalk with one flower. 
U oitelateraJis, growing on one side. 
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Universalis umbella, an universal umbel. 
Volubilis caulis, a twining stalk. 
Urecolata corolla, a pitcher shaped flower. 
U rens caulis, or folium, a stalk or !ear burning, or stinging, 

as nettles. 
Utricu1a, a species of glandular secretory vessels, on the 

surface of various plaats. 
w. 

Waved, bal•ing the disk alternately bending up and down 
in obtuse plaits. 

"'Vedge shaped, growing aarr?wer toward ~he base. 
"\Vhirl, or 5 leJlves, flowers, &c. surrounding a stalk or 
Whorl, ( trullk at the join ls in great numbers. 

ROTE, bola, in our old law ~oaks, signifies . recom
pense or amends: thus 1~an b.ote, is a compensation fOJ" a. 
man slain. There are likewise house bate and plough 
bote, privileges to tenants, of cutling wood for making 
ploughs, repairing tenemenls, and likewise for fuel. 

BOTRYCHIUM, iu botany,ageuus of the class cryp· 
togamia, order of filices. There are four species, natives 
of America. 1. B. virginicum, 2. H. fumarioides, 3. B. 
obliquum, 4. B. disseclum. (a) 

BOTTOM, in navigalion, is usecl lo clenote as well the 
channel of ri,·ers and harbours, as the body or hull of a 
ship: thus, in the former sense, we say a grarelly bottom, 
clayey bollom, sandy bottom, &c. and ia the latter sense, 
a British bo!tom, a Dutch bottom, &c. By slatute, cer
tain commodities imporled in foreign bottoms, pay a duty 
called petty customs, oHr and above what they are lia
ble to if imported in British bottoms. 

norrTOMRY, in commerce, a marine contract for the 
borrowing of money upon the keel or bottom of a ship; that 
is, when the maslerof a ship binds the ship itself, that ;if the 
money be not paid by the time appointed, the creditor 
shall have the ship. 

BoTTOl\lRY is also where a person lends money roamer
chanl, who wants it in traffic, and the lender is lo be paid 
a greater sum at lhe return of the ship, standing to the 
hazard of the voyage; on which account, though the in
terest be greater than what the law commonly allows, yet 
it is not usury, because the money being furnislled at the 
lender's hazard, if the ship perishes he shares in the loss. 

It is enacted by 19 Geo. 11. cap. x~nii. that after Au· 
gnst 1, 1746, every sum of money lent on boltomry, upon 
the ships of any subjecls to or from the East Indies, shall 
he lent only on the ship, or the merchandises laden on 
board brr, and so expressed in the condition of lhe boncl; 

h7sd a~:~~~"t~.0~~~J,·~~~/1:~~11b~a~~:lr~~I:~ :~1 :1~ekned:~: 
euraace on the money lent; and no borrower of money on 
boltomry shall recover more on any assurance than the 
value of his interest on the ship or effects, exclush-e of 
the money borrowed. And ir the value of his interest 
does not amount to the money borrowed, he shaH be re
sponsible to the lender for the surplus, wilh lawful inter
est for the same, toge1her wilh lhe assurance, and all 
charges whatsoever, &c. notwilhstantling the shio and 
merchondise shall be totally lost. • 

BOTTONT. A cross bottony, in heraldry, terminates 
~t each end in three buds, .knots, or _buttons, resembling, 
~n s~rne measure! the. trefoil ; on ~h1ch .account Se going, 
rn his Tresor Hc1·ald1que, terms it cro1x lreftlce. Jt is 
the badge of the order of St. 1'laurice. 
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BOTTS. See 0EBTR••· and generally adorned with gold or sill'er, The Scytbian 
BOUGIE, in surgery, originally a wax taper, but the bow was distinguished f1om the bows of Greece and other 

term is now generally applied to several instruments which nations by its iucurvat ion, whirh was so great as to form 
are used by surgeons in diseilses of the urinary passage. a half moon or semicircle. The Persians had l'ery great 
See SoRGERY. bows made of l'eeds, probably the bamboo; and the In. 

DOUL'flNE, a term which workmen use for a mould· dians had also, not only al'rows, but bows made of the 
ingJ tlic convexily of which is just one fourth of a circle; reeds or ca a es of that counlry; 1he Lycian bows were 
being the member next below the plinth in the 'l'uscao made of the cornel 1ree; and those of the E1hiopiaos 
anti Doric capitals. which surpassed all others in magnitude, were made 0f 

BOUNTY, in commerce, a premium paid by the gov- the palm tree. 
ernment to the expol'ters of certain British commodities, Though it does not appear that the Romans made use 
on their taking oath, or, in some cases, gh ing boml, not , of bows in the infancy of their republic, yet fhey after• 
lo l'elaad the same in England. ward admitted them as hostile weapons, and employed 

Bounties, as they respect the fisheries, are either per- auxiliary archers in aH their wars. 
petual ol' temporary. The former are payable ou the _ex· In drawing the bow, the primitive Grecians did not pull 
po1t of pilchards,. cod fish, !in~ whetb,er _wet or dried, back their liand toward the right ear, according lo the 
salmon, white herrmgs, reel herrrngs, a11ddr1ed reel sprals, fashion of mo<lern ages, and of the ancient Peri;ians, but 
being of British fishery and curing. 'rhe !alter are pay- placing their bow directly before them, returned their 
able on the tonnage of ships carrying on the Bl'itish and hand upon the right breast. This was also the custom of 
Greenland fisheries, on tlie quan£ity of fish takeH in the the Amazons. 
1Jrifob and Newfoundland fiaberies, on the quantities of The bow is a weapon of offence amongst the inhabitants 
oil, blubber, and whale fins, taken in the southern whale of Asia, Africa, and America, at this day; ancl in Europe, 
fishery. The bounty on cordage manufaclul'ed in Great before the iavention of fire arms, a part of the infaolry 
Britain, is 2s. 4j:d. percwt. Bounties haV"e been granted by were armed with bows. Lewis XI. first abolished the u&e 
sevel'al statutes on the exportation of com, when it rloei _not of them in France, introdur.ing in their place the halberd, 
exceed stipulated prices at the port of exportatwn. pike, and brnad sword. The long how was formerly iogreat 
Those trades only require bounties, in which the merchant use in England, and many laws were made to encourage 
is obliged to sell his goods for less than they cost him; it. The parliament under Henry VII. complained of the 
and the bounty is gi\·en to compensate this loss, and to disuse of long bows, heretofore the safeguard and defence 
encourage him to continue, Ol' perhaps to commence, a of this kingdom, and the dread and terror of its enemies:. 
trade that may be important to the intel'esls of I he couutry. Bow, among builders, a beam of wood or brass, 1'ith 

BoUNTl·, queen Anne's, for augmenting poor lhings three long screws that direct a lath of wood or steel to 
under 50l. per annum, consisls of the produce of tbe first any arch; clliefly used in drawing draughts of shipd and 
fruits and lenths, after the charges and pensions payable projeclions of lbe sphere; or wherever it is requisite to 
out of the same :>.re defrayed. 'l"o remedy the income- draw large arcbes. 
niences that result from an absurd slatute enforciag !he res- Ilow of a ship, that part which begins at the loo(, aud 
idence of the clergy, by stat. 44 Ge•. Ill. c. 2. the sum compassing tbe ends of the stern, finishes at the stern· 
ofBOOO!. was granted oul of the consolidate<! fund to the most part of the fo1·ecastle. 
governors of queen Anne's bounty, forlherelief of cu- That part upon the right hand side of the stem, to a 
rates deprived of their cures on account of the residence person on deck and looking forward, is called the star· 
of incumbents. board bow, and on the left hand side is called the larboard 

BOURIGNONISTS, the name of a sect among the bow. 
Low 1..:ountry protestants, being sHch as follow !he doctrine Bow, tveatlier, is that part of the bow toward thewiod 
of A.n1oinette Bourignon, a nathe of Lisle, and apostate when a ship is close hauled; <"lld tbe other part is called 
from the Roman catholic religion. The principles of this the lee bow. 
sect bear a very near resemblance to those of the qui· Bow, on the, an expression to denote the position of 
etists and quakers. any object, aa a ship, the land, &c. appearing in the di-

BOUT ANT, or An ca BOUT ANT, in architecture, a flat rection of some particular part of the bow. If a ship i1 

arch or part of an ai·'i abutting; against lhe reins ofa nult, sailing directly toward the object, it is said to be 1ight 
(o pre\•ent its gi,·iflg way. A piIJar boutant is a large ahead; if not, the object is said to be on the starboard or 
chuin or pile of stone, matle to support a wall, terrace, or lnl'board, or on the wea1beror lee bow. 
vault. BOWER, in the i=iea lan;?;uage, the name of an anchor 

BOW, arcus, a weapon of offence made of steel, wood, carried at the bow of a ship. Tl1ere are generally two 
horn, or olher elastic mailer. The use of !he bow is, bower:i;, called first and second, great and litLle, or best 
without all rloubt, of the earliest antiquity. It has like- and small bower. 
lvise been the most unh•ersal of all weapons, ha\ ing ob- BOWLINE, in sea 1anguag:e, a rope fastened near fh_e 
1aine<l amongsl the most barbarous and remole people, who middle of the leech, or perpendicular edge of the princ1· 
had the leas1 communication with the rest of mankind. pal square saHs, by three or fonr subordinate parts calle_d 
T~e figure ~f !he bow is pre try much the same in all coun. bridles, and leadine; forward toward the bow, whence it 
tries where it has been used; for it bas generally lwo in- <lerives its name. It is always used when the wind is 110 

flcctions or bendings, between which, in 1he place where unfavourable, that tJrn sails must be all braced side• 
the arrow is drawn, is a rigbt line. The Grecian bow was ways, or close haoled fo :he wind: in this situalion, the 
in the shape of an :i:, of which form we meet with many, bowlines arc employecl to keep the weather or windward 
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edges of lbe principal sails right forward and sleady, 
wit~oul which 1hey would be perpetually shivering, and 
rcuJete<l incapd.blc oi sen ice. The bowline is fa1Hened 
by t 'ro, tbree, or four ropes, lik~ a crow'~ fo~t, to as many 
parl:i of the sail;. only the m1~en bo\vlme 1s fastened_ to 
the lower cad of lne yard. Th1orope belongs lo all sails, 
except the spritaail aud sprit-topsail. The use of the 
bowline is to make the sails stand sharp, 01· close, or by 
a wind. 

Sharp the bowline, is hale it tawt, or pull it bard. 
Jlcile up the bo1vline, that i!j, pull it harder forward 011. 

Check or ease, 01· rzm 11p the bowline, t11at i:1, let it be 
more slack. 
BOW~E, in the sea language, signifies as much as to 

hale or pull. 'rims bowsing upou a lack, is baling upon a 
tack. Bowse away, thal 1s, pull away all together. 

llOWl::H'.lU'11, or bollsprit, a kind of ma!!lt, restmg 
slopewise on the head of the main s~em, a.nd ha\·ing ll!:i 
lower end fastened to the partners of the foremost, and 
furlher supported Ly the ful'e stay. Jt carries the t1prit
sail, sprit·topoail, and jack staff; aad its length is usually 
the same with that of the foremast. 

BOWYERS, artificers whose employment or occupa· 
tion it 1s to make bows. 1rhere is a company of bowyt:rs 
in the city of London, first incorporated in 1623. 

BOX, or box tree. See Buxus. 
BOY AU, in fortification, a ditch covered with a parapet, 

which sen es as a communication between two trenches. 
It runs parallel to the works of the body of the place, and 
serves ail a line of confra\•allation, not only to hinder the sal
lies of the besieged, but abo to secure the winers. llut 
when it is a parlicular cut that runfJ from the trenches to 
cover some spot of ground, it ia drawn so as not lo Le en· 
tiladed, or scoured by the shot from the town. 

BOYES, idolatrous priests amo11g the sa\•agcs of :F'ltJrw 
ida. 

BRABEJUM, the African almond, a genus of the mon
occia order, and polygamia class of plants. In the male the 
corolla is four or five parted; there are four stamina inserted 
in the 1hroat; the s1yle is bi(id and abort~·e; the hermaph~ 
rodite has a four par1ed corolla, re\'Olute upward, with 
four stamina, one pi:itiJ with two stigmas; the fruit is a 
roundish drupa with a globular seed. Of this genus 1here 
is but one species, vi:J. 

Brabejum stella1ifolium, 1 he star leafed African almond, 
a nath-e of the Cape of Good Hope. Io Europe ii seldom 
grows abo\•e eight or nine feet high, but in its native soil 
is a tree of middling growlh. It rises wilh an upright 
stem, which is soft, and full of pitch wilhin,and covered wilh 
brown bark. Tbe leaves come out all round the branches 
at each joint: they are indented at their edges, standing 
on very short footstalks. The flowers are produced tow· 
arcl the encl of their shoots, of a pale colour inclining to 
white. They may he propagated, though with difficulty, 
by layers made ia April. In winter they should have a 
good greenhouse; but in summer they should be placed 
abroad in a shellered situalion. 

BRACE, in architecture, a piece of timber framed in 
with bevil joints, the use of which is to keep !he buiJd. 
in,t?; from swening either way. lVhen the brace is fram· 
ed inlo the kinglessea, or principal raftero, it is by sowe 
called a strut. 

BRA 

Ba.a.cEs, in the sea language, are ropes belonging to all 
the yards of a ship, e:i-:cept the mizen, two to each )~rd, 
reeved through blocks that are fastened to penauts, seized 
to the yard arms. Their use is either to square or trans
Terse the yards. 

BHACE, in \rriliog, a term used to 5ignify a crooked 

line, as} , made at the end of two or more articles in an 

account, the amount of \vbich is usually placed in the cen• 
tre of the brace. It is used also in pnnting to enclose an 
entire passage, as a triplet in poetry. . . . 

BRACED, in heralt.lry, a term for the mtermrn,gling 
three cbeoronels. 

llRACHIJEUS. See ANHOMY. 
BRACHIALIS. Eee Asuom·. 
BRACIIIUlH, arm. See ANATO,,v. 
BRACH MANS, or bramins, a sect of Indian philos

ophers, known lo the ancient Greeks by !he DaUle or gym
nosophisls. 'The ancient Brachman!! lived upon Lerb$ 
and pulse, and abstained from every thing that had life in 
it. '1,hey lived in solitude, without matrimony, and wifh
out properly. The modern Bracbmans constitu1e one of 
the casts oi· tribes oftbe Banians. They are the priests of 
that people, and perform their office of praying and read
ing the law, with se\'eral mimic gestures, and a kind of 
quaveriug ... -oice. '!'hey believe in rewards and punish
ments after this life; aud have so great a ,·eaeration fo1· 
cows, that they look on themselves as blessed if tbey can 
but cUe with the tail of one of them in their hara.!. Tbev 
have prcsened some noble fragments of the knowled~e Of 
the ancient Brachmaus. 'l'hey are skilful arilhmetlcians, 
and calculate, with great exactness, eclipses of the sua. 
and moon. 'f111ey are l'Cmarkable for 1hei1· religious au
sterities. One of them has been known to make a \'OW to 
wear about Jiis neck a hea\' y collar of iron for a considera· 
ble time; another to chain himself by the foot to a tree, 
wilh a firm resolution lo die in 1hat place; and another to 
walk in wooden shoes stuck full of nails on the inside. 
Their divine worship consists chiefly of processions, marle 
in honour of their deities. They ha\'e a college at llana
ra, a city seated on t be rirer Ganges. 

BRACHYGRAPHY, the art of short hand writi1Jg. 
See 'l'AcUYGRAPHY. 

BRACHYSTEMON, in bolany, a genus oftbe class 
didyuamia, order gymnospermia. The essential clrnrac
ter is, cal. 5 toothe<l, cor. gaping, white; 4 seeded, ob
lor.p;. There are 4 species. 1. B. nrticillalus, a nati,•e 
of Pennsylvania. 2. B. muticus, a natire of Carolina. 
3 • .B. virginicus, a nalirn of Penns. 4. B. lanceola. 
tus, a native of Penns. They flower in August. 

BRACKETS, in a ship, the small knees, serving to 
s11pport the galleries, and commonly carvetl. Al:-o, lhe 
timbers that support the gratings in the head are called 
brackels. 

BRACKETS, in gunnery, are the cheeks of the carriage 
of a mortar: they are made of strong planks of wood, of 
almost a semicircular 6gure, and bound round with thick 
iron plates; they are fixed to the beds by four bolls, 
which are called bed bolls; they rise upou each side of 
the mortar, and sene to keep her at any elerntion, by 
means of some strong iron bolts, called bracket bolt', 
which go through these cheeks or bracket&. 
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BRACTEARIA, in vatural history, a genus 0£ tales, 
composed of small pl~ t es in form of. spangles, ea_ch plate 
being eil ber very thrn, or fissile mto very thin ones. 
See 1\l1NERALOGY. 

BRADS, among artificers, a kind of nails used in build
ing, wl1ich hu•e no spreading heads, as other nails have. 
'I1l1ey are <listinguished, by ironmongers, by six names; 
as joiner's brads, flooring brads, batten brads, bill brads, 
qr quarter heads, &c. Joiner's brads are for bard wain
scot; balten bra<ls, for soft wa;nscot; bill brads are used 
when a floor is laid in baste, or for shallow joists subject 
to warp. See NAIL. 

BRADYPUS, or sloth, a genus of animals of the order 
of bruta. The generic character is : 1st, Bradypus tri· 
dactylus, or three toed sloth. The general appearance 
of the sloth is extremely uncoulb; tbe body is of a thick 
shape ; the fore legs short, the hinder ones far longer; 
the feet on all the legs are very small, but are armed each 
with three most excessh•ely strong and large claws, of a 
sligblly curved form, and sharp pointed. The head is 
small; the face short, with a rounded or blunt snout, 
which is naked, and of a blackish colour ; the eyes are 
small, black, and round; the ears rather small, fiat, round
ed, lying close to the head, and not unlike those of mon
kies. The hair on the top of tbe head is so disposed as 
lo project somewhat over the forehead and sides of the 
face, giving a very peculiar and grotesque physiognomy 
to the animal. The general colour of the hair on all pal·ts 
is a grayish brown; and the hair is extremely coarse, 
moderately long, and very thickly CO\'ers the body, more 
especially about the back and thighs. A rearnrkable 
character as to colour in this species, is a wide patch or 
space on the upper part of the back, of a bright ferrugi
uous or rather pale orange colour, spotted on each side 
with Ulack, and marked down the middle wil h a very con
spicuous black stripe; wide at its origin, and gradually 
tapering to its extremity : it reaches more than balf way 
down the back, and terminales in a sort of trifid mark. 
The I ail is nearly imperceptible, being so extremely short 
as to be concealed from view by the fur. 

The count de Buff on is not willing to allow this crea .. 
fure any share in contributing to the general beauty in 
the scale of animated nature, but considers it as an ill 
conslructed mass ofdeformily, created only for misery. 

Notwithslanding this appearance of wretchedness and 
deformity, the sloth is, perhaps, as well fashioned for ils 
proper modes and hahits of life, and feels as much happi
ness in ils solitary and obscure retreats, as the rest of lhe 
apimal world of greater locomotive powers and superior 
external elegance. 

The sloth feeds enlirely on >egetables, and particular
ly on leaves and fruit. lls voice is said to be so incon
ceirnbly singular, and of such a mournful melancholy, at
tended, at the same time, with such a peculiarity of as
pect, as at once to excile a mixture of pity, and disgust: 
and it is added, that the animal makes use of this natural 
yell as its best mode of defence; since other creatures 
are frightened away by lhe u11common sound. rrbis, how
e\•er, is far from being its only refuge ; for so grertt is the 
degree of muscular stren,glh which it posses8es, that it is 
capable of seizin~ a dog wilh its claws, and holding it, in 
spite of all its efforfs to escape, lill it perisheJ with hun
ger; the sloth itself being so well calculated for support-
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ing abstinence, that the celebrated Kircher assures U• of 
its po-:er in this respect having been exemplified by the 
very smgular experiment of suffering one, which had fast .. 
ened itself to a pole, to remain in that situation, without 
any sustenance, upward of forty days. This extraordi· 
nary auimal is an inhabitant of the hotter parts of South 
America. It is nearly as large as a middle sized dog. 
See Plate XXXIII. Nat. Hist. fig. 62. 

2d. Brady pus didactylus, or two toed sloth, is also a 
native of South America; _and it is asserted, on good au
thority, that it is likewise found in some parts of India, as 
well as in the islaud of Ceylon. In its general appear
ance, as well as in size, it bears a considerable resemblance 
to the former species: it is, however, some1 ... hat more 
slender in ifs shape, covered with smoother or less coarse 
and harsh hair, and is of a more uniform or less varied 
tinge, and, in particular, is strikingly distinguished, as a 
species, by having only two claws on the fore feet; it is 
also a much more acti\·e animal, and, e'•en when imported 
into Europe, has been known, according to the testimony 
of the connt de BuJfon, to ascend and descend from a tall 
tree several times in a day; whereas the three toed sloth 
with difficulty performs that operation iu a whole day, and 
can scarcely crawl a few hundred yards in the space of 
many boul's. 

3d. Bradypns ursinns, or ursine sloih, is by far fhe 
largest species: it is a nathe of India, and bas been but 
lately intl'oduced to the knowledge of European 11atural
ists. It was broi;ght from the neighbourhood of Patna 
in Bengal. This animal has, at first sight, so much of the 
general aspect of a bear, that it has actually been con· 
side red as such by some observel'S : but it is no otherwise 
related to the bear than by its size and habit, or mere ex
terior outline. 

II is about the size of a bear, and is colered all over, 
e~ept on the face, or rather the snout, which is bare and 
whitish, wilh long, shaggy, black hair; which on the neck 
and back i• much longer than elsewhere. On the fore 
part of !he borly fhe hair points forward; on the hinder 
part backward. The eyes are ''ery small: the ears rather 
small, and partly'bid in the long hair of the head. It is 
totally destitute of incii;ores or front teeth: in each jaw 
there are two canine teelh of a moderale size. 11he nose 
or snout is of a somewhat elongated form; it also appear• 
as if furnished wilh a sort of transverse joint, or internal 
cartilage, which admits of a peculiar kin cl of motion in this 
part. 

It is a genlle and good nalured animal; il feeds chicHy 
on vegetables and milk, is fond of apples, and does not wil· 
lingly eat anirual food,_ except of a nry tender nature, as 
marrow, which it reaclily sucked from a bone prnsented to 
it. Its molions a.re not, as in the two former species, sloW' 
and languid, but moderately lively; and it appears to 
ha Ye a habit of turning itself rounrl and round e\"Cry now 
and then, as if for amusement, in the manner of a dog 
when lying down to sleep. It is said to have a propensi· 
ty to burrowing under the ground. 

BRAG, a game at cards, wherein as many may partake 
as the cards will supply; the eldest hand dealing three to 
each perf'on at one time, and turning up the last card all 
round. Tliis done, each gamester puts down 1hree s1akes, 
one for eath card. The first stake is '1'0n by 1he best 
card turned up in the dealing ruund, beginning from the 
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ace, kin~, queen, knave, and so downward. "\Vhen cards 
of the same value are turned up lo two or more of the 
gamesters, the eldest hand gains; but it i~ to be observ
ed lhal lhe ace of diamoads wins, to whale\1er haad it is 
turned up. 

The second stake is won by what is called the brag-, 
which consists in one of the garueslers challenging !lie rest 
to produce carJs equal lo his: now it is lo be obsened, 
that a pair of aces is the best brag1 a pair of kings the 
next, and so oa; and a pair of any sort win~ the stake 
from the most ' 'aluable single ca1·d. In this part consists 
the great diversion of the game; for, by the art fol manage· 
rnent of the looks, gestures, and ' 'oice, it frequently hap
pens that a pair of fh·es, lrcys, or even due es, out brags or 
induces the holdc1· to !brow up a higher pair, and eHn 
some pairs royal, to the no sfllal1 mcrrirncmt of the com· 
pany. The kua\'C of clubs is here a principal farnurile, 
making a pair with any olber card in band, and with any 
other two cards a pair royal. 

The third stake is won by tbe person who first makes up 
the cards in his hand one and tbirly; each dignified 
card going for ten, and drawing from 1be pack, as usual in 
this ~ame. -

BRAG ANTI A racemosa, in botany,a plant of I he class 
gynand1 in, order hcxandl'ia, cal. none, cor. 1 pefaled, lubo 
globose, furrowed lengthwise, 4 celled, 4 nlnd. (b) 

BRAIL1 or BRA I LS, in a ship, are small ropes made use 
of to furl 1he sails across: they belong only to the two 
courses and lhe mizeu sail. 

BRAIN. See ANATOMY, 
BRAN, lhe skins or husks of com, especially wheat 

ground, separated from the corn by a sieYe or boulfer. It 
is of wheat bran that 15farch makers make fheir starch. 
The dyers reckon bran a!nong the not cololll'ing dmgs, 
and use it for making what they call the sour walel's, with 
which they prepare !heir dyes. 

BRAN VB llE, gills, in the anatomy of fishes, tbe parls 
corresponding to I he lungs of land animals, by which fi sJ1es 
take in and lhrow out agaiu a cerlain quantity of water 
impregnated with air. All fishes, except ibe cetaceons 
ones and the lamprey, are fumished with these organs of 
respiralion, whirh are always eight in number, four ou 
each side the throat. That next lhe heart is always the 
least, the rest increasing in order as they ~tand near the 
head of lhe fish. 

Each of these gills is composed of a bony 1amiaa, in 
form of a semicircle, for tLe mo~t part; and on its conrex 
sitfe sland the leal'es Or lame lire, like so many sickles. 
The whole cornex part of the lamelhe is beset with hairs, 
whirh are Jongesl near the base, and decrease gradually 
as they approach toward IJ1r point. There are also hairs 
(lll the concave 1dde of lhe lamellre, but shorter lhan the 
olhers, and continued only to its middle. The con-vex: 
side of one lamina is filled info lhe concaYe side of the 
next supel'ior one; and all of !hem are connecled togefh. 
er by means of a membrane, which reaches from !heir 
Lase half way their hf'ight, l\hel'e it grows thicker, and iu 
&ome measure rc!iemhles a rope. The rest of the lamina 
is free, and terminates in a very fine and flexible point. 
The use of lhe!ic gilll'I seems to be to receh-e !lie bloo<l 
protruded fro111 !lie heart inlo the aorta, and convey it in
to fhe cxr1rmi1iesoflhe ltimcllre; nhence beinirreturne<l 
l:.y 'cins, ii is di•lribuled 01 er the body of lh~ fish. 
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BRANCHIARUM forami11a, apertnres of the ~ills. 
In most fishes there is only one aperture; in fhe carfil:t!!i
nous ones, fhese apertures are ten in number, five on earh 
side; and in the lamprey there are. no less thau fomteen 
of lhese apertures, se' en on each side. 

Ceh1.ceous fishes haT"c no aperlure of this kind; and 
the reason see01s to be because tltey are furnished wilh 
lungs. 

BRANCHIDK!, in Grecian antic1uily, priests of the 
temple of Apollo, which was al Didymus in lonia. 

BRANCHIOSTEGI, in ichthyology, one of the fi,e 
general orders of fishes into which they were formerly rli
l idtd: 1be rays of the fins are bony: they ha\·e no bones 
or ossiculre in the bran chi re or gills. 

BRANDY, a spirituous and inflammable liquor, ex
tr<icted from wine and other liquors by <lislillntio n. 

Brandy is prepared in many of the wine countries of 
Europe, and with peculiar excellence in Lang11edoc, in 
Anjou,and olher parli; of !he soulh of France, whence is 
the Coniac brandy. In distilling brandy, lhe strong 
heavy wines are preferred. Tl is expected that all wines 
used for this purpose should yield at least one Rixlb of 
their quan1i1y of spirit. The apparafus is composed of 
three parts : the alembic, or boiler, the capital filled on 
the top of the boiler to receive the spirituous npour, 
and a worm imrBersed in cold water, in which l!Je vapom· 
is conclensecl, and flows out in the form of distilled spirit. 
In general, the slower the process, and the smaller Ille 
slream of spirit from the worm pipe, lhe finer and bell er 
is the brandy. That part of the spirit which comes o\·cr 
first bas the strongest, ricJieBI, an<l l1ighest flarour. See 
ALCOHOL. 

Brandy is naturally clear and colourless as water. 
The different shades of colour which it has in commerce 
arise partly from the casks in which it is kepi, but chiefly 
from the adclilion of burnt sugar, saunders wood, and 
other colouring malters that are inlentionally ildded by 
the mauufaclurer, and which are neilher of advanlage nor 
disadvantage to the quality of the spirit. 

Besides the brandy made of wine, !here is some also 
made of beer, cider, syrups, sugar, molasses, fruit, gl'ain, 
&c. however, these are not properly called brandy, but 
go under fhe general denominalion of spirits. 

BRASIL wooo, or BRAZIL wooo, an American wood 
ofa red colour, and very heavy. It is denominated \a· 
riously, according to the places whence it is broug:hl: 
thus we have brazil from Fernambuco, Japan, Lamon, &c. 
See C&:.sALPIN A. 

Tb is wood must be chosen in thick pieces, close, sound, 
without any bark on if, and such as, upon splitting, of p:dc 
becomes reddish, and, when chewed, has a sacc harine 
tasle. Jt is much used in turning work, and lakes a good 
polish; but its chief use is in dyeing. 

When the sulphuric acid is added slowly to a fresh 
watery rlecoclion of Brazil wood, a small quantity of red 
preeipilale falls down, and the liquor becomes yellow. Ni
fric acid produces a simi lar. change; but lhe liquor is 
or:inge. Most off he other am.ls produre red precipitales. 
The alkalies restore in part the colour of the liquor. 'fhe 
action of the !'olutions of !in and of alum is the mos! im
porlanr. A.I um ~i\"es a fine red preripilale in great abuncl~ 
ance; and rn IJ11s manner a fine crim~on lake and carmine 
are somelimes prepared, \vbich consist of aluwiaa, united 
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with the natural colour of the wood. Nilrornuriatof tin, 
added 10th• decoction, separates the whole of the colour· 
ini; mailer, which falls down in great abundance, united 
with !he oxi<le of tin, and the liquol' remains coJourless. 
The sululions of iron blacken Brazil wood, manifesting 
the presence of gallic acid. 

The colour of Brazil wood, though very beautiful, is fu. 
giti•e, and is readily darkened and rendered purple by al
kalies, or by soap that contains an alkali. 'Vhen it is 
used by dyers, they employ acids and tin to fix the col· 
our. 

BRASS is a factitious metal made of copper and zinc, 
in proper proportions. II is of a beautiful yellow colour, 
more fusible t ban copper, and not so apl to tarnish. It is 
malleable, and so ductile that it may !Je drawn out into 
wire. Its den•ity is greater than the mean density of the 
two metals. By calculation it ought to be 7.63 nearly, 
whereas it is actually 8.39; so that its density is increas· 
ed !Jy about 1-lOth. The ancients do not seem lo have 
known accurately the difference between copper, brass, 
and bronze. 'rhey considered bra:is as only a more valu
able kind of copper, and therefore used the word as lo 
de no le eil her. They called copper res cyprium, after
ward, "yprium; and this io process of time was convert
ed into cuprum. 

'!'he me I hod of preparing brass i• as follows : The zinc 
ba\.·ing been calcined and ground fine as flour, is mixed 
wilh fine charcoal, and incorporated, by means of water, 
into a mass: this being doue, about seven pounds of zinc 
is put into a melting pot that will contain about a gal1on, 
and over that about five pounds of copper; this pot is let 
down iuto a wind furnace, where it remains for eleven 
hours, in which time it is connrtecl into brass. The metal 
then is cast, either inlo plates Ol' Jumps; forty-five pounds 
of crude zinc will produce thirty pounds when calcined 
or burnt. Sometimes brass sh ruff is used instead of cop
per; but that is not always to be procured in quantities 
sufficient, it being no of her t ban a collect i1Jn of old brass. 

Pure brass is not malleable, unless when it is hot; for 
when it is cold it will break; and afler it has been melled 
lwice, it will be no longer in a condition to bear the ham
mer al all: but in order lo render it capable of being 
wrongbt, they put seven pound~ of lead to an hundred 
wei!!_;ht of brass, which renders it more soft and pliable. 

rr1ie most important properties of brass are that its col-
0111' is much brighter and nearer approaching to gold than 
copper. It is also more fusible, and less subject to rust, 
:llld to be ac:tecl upon by a nst variety of substances 
which corrode copper: it is also more capable of exten. 
sion, and peculiarly adapted for wire. l\fr. Smeaton 
found that 12 inches in len!!th of cast brass at 32°, ex
panded by J80° of heat, Tiih· parts: brass wire, under 
1~e sarne circumstances, expanded TH·~'?>" The expan· 
c1on of hammered copper is ouly TH;'?>, I.Jut I hat of zinc 
is 1 %~; so that brass holds a middle place in this re
!lipect between its two component me1als. 

'rher~ is a \'a11t ,·ariety in the proportions of the differ
rnf spe_c1es of brass useJ in commerce; nor is it easy to 
determme whether the perfcclion of this alloy depends 
on an.v certain proportion of the lwo metals. In 1reneral 
t~e exlremes of the highe!l.f and lowest proportionc;i of 
zmc are from 12 to 25 par!• in the 100. The dnclililrof 
brass is not injured with the highest proportion. 'i'his 
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metal i.s much med in the escapement whee111 and 
other nicer par ls ?f watch .makir.1g; .uul h1trs ol tua111 very 
carefully made will fetch lor th1s "·ork al1110~1 any price, 

The use of bl'aSs is of very considerable antiquily. 
:Most of the ancient ge11uine relics are composed of nri
oos mixtures of brass with tin an<l other metals, and are 
rat her lo be denominated bron.acs. 

'I'he best proportion for brass guns is said to he 1000 
pounds of copper, 900 pounds of tin, and 600 pound1 of 
brass, in 11 or 12 hundred weight of metal. 

The best brass guns are ma.le of malleable metal, not' 
of pure copper and zinc alone; but worse metals are aaed 
to make it run closer and sounder, as lead and pot metal, 
See CANNON. 

Ilnus, Corinthian, has been famous in antiquily, aadis 
a mixture of gold, siher, and copper. 

BRASS colour, oue prepared by lbe brazier! and cololtl'
men lo imitate brass. There are two sorts of ii, the red 
brass or bronze, anJ the yellow or gilt bra1:1s: the latte• 
is made only of copper filings, the smallest and brightest 
that can be found; with the former I hey mix •ome red 
ochre, finely pnl\'erized: they are both u•ed "ilb varnish. 

BRASSICA, the cabbage, a genus of the cla .. •nd or
der tetradynamia siliquosa. '".f'be essential characler i1: 
calyx erecl, converging; seeds globular; a gland betweca 
the shorter slamens and the pistil, and between the Jon'er 
and I he calyx. 

'l'here are sixleen species, vi.:. 
1. Brassica orienlalis; perfoliate cabbage. 2. Bra11ie1 

austriaca; Austrian cabbag-e. 3. Brassica campe1tril; 
yello" field cahh•ge. 4. Brassica arvensis; purple field 
cabbage. 5. Braosica alpina; Alpine cabbage. 6. Bn• 
sica napus; wild cabbage, rape, or na\•ew. 7. Bra11ic1 
rapa; turnip. 8. Brnssica oleracea; common cabbage. 
9. Brassica t:binensis; Chinese cabbage. 10. Brat11ic1 
,·iolacea. 11. Brassica polymorpha. 12. Brassica eJ'll-o 
casfrum; wild rocket. 13. Brassica eruca; garden rock· 
et. 14. Brassica 'esicaria. 15. Brassica murali1; wall 
rocket. I 6. Brassica Richer ii. 

'l'be first has the petals while; all the lea,.es •moothl 
stem lea Tes ovate, blunt al t l.Je end, heart shaped at the 
base, smooth, glaucous, perfeclly enlire; pefals while 
wilh a tinge of straw colour; siliques el ender, pointing up· 
wa1 d, and approaching the slew; root fusiform. Mr. 
Hudson affirms, that this is very nearly allied lo the nm• 
pestris; and Dr. Stokes thinks it probable thal the pl••t 
or horl. ups. supposed to be the B. orientalis of Tourne· 
fort and our European species, are distinct. There ii 
certainly great confusion in the three 6rst species of brae
sica; and in a genus so subject to rnry, ptrhaps mere I& 
cal differences may have been· exalted into specie!!. 

It is a native of corn fields and cliffs, i11 lhe Lennt, 
about l\]onlpellier; in Germany, Switzerland, Austria, 
Carniola, Piedmont, &c. Jn Enj?land, near Harwich; 
Bardsey near Orford, Suffolk; Godstone and Mares6eld, 
Sus'lex.: annual, Oowerin!?; in June. 

'l'he second is a nathe of Austria, a biennial: root 
whilP, rather woody, sometimes branched, ahoot half I 
foot Ion!, ''ery thin, with an acrid emell: stem in lhe •ild 
plant commonly sina:le, in the cullirnted or garden onl'I 
generaJly more, aboul two feet high; lea\ies enlire, round· 
ed at the enth. I hick, ghmcous, embracing lbe 'I talk, nry 
smooth. 'l'he llowers are yellow, and open in small oum· 
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bers at once. The siliques are about three inches long, 
1moolh, i,harp, and parallel, or nearly so, with the stalk, 
otanding in an upright manner. ll is a plant which natu· 
rally grows in rough uncultivated places, aod io fields. 

3. !loot annual; root learns lyrate, slightly hi•pid; 
item lea\'es smooth and even; corolla yellow, never while. 
It grows among summer corn, in the north of Europe; 
anLl in some parts of Sweden il is a common weed. 

4. Siem a foot high, smooth and even, flexuose, branch
ed, perennial at bottom; leaves smooth, quite blunt, rath
er fleshy; calyx closed, smooth, with a double prolube· 
ranee at the base. Nath•e of the south of Europe, in moist 
fields. 

5. This differs from the foregoing sort in ha\'ing a nar
rower slem; the lea,.·es more tender au<l longer; those 
next t be ground on long petioles: but it differs principally 
in having almost upright, white petals, and the small flow· 
er of a Turrilis. Natire of Germany and Sweden. 

6. Roof biennial; stem somewhat branched, cylindri· 
cal, smooth, from a foot to two feet in bt:igbt; root leaves 
lyrale; stem leaves smooth, glaucous, sessile, stem clasp· 
ing, of an oblong heart shaped figure, very slightly tooth· 
ed on the edges; calyx yellowish green, sprealling as in 
Sinapis. rrbe silique has frequently three or four warty 
excrescences. The roots, when cultivated, may be eaten, 
bul ba\'e a stronger taste than the tul'nip. Under the 
Cit le of rape or coleseed, it is much cultivated in the isle 
of Fly, anJ some pa1·ts of England, for its seed, from which 
Che rape oil is drawn; and for feeding cattle. Whal re· 
mains afler the oil is expressed, is called oil cake or rape 
cake. IL is very efficacious manure, and is solrl from four 
to six pounds a ton. It is not this but the lint cake,or resid· 
uum of lJaxseell, used in making linseed oil, that is used in 
falling bea>ls. 

Linn~us says that the navew grows wild on the sanely 
shores of Gollaod, Holland, and England. With us it i• 
found among corn, and on ditch banks. 

7. The turnip, now so common in cultivation, is suffi. 
ciently known by its round fleshy roots. These, howev
er, vary exceedingly in their form, size, and colour, in a 
culti\'aled state, in which only we are apt to \'iew them. 

The '\'ariations of turnip are chiefly in the root, and 
arise from the different soils, situations, and modes of cul
tivalion. The varieties enumerated by :Mr. Miller are, 
t. the round, red, or purple topped; 2. the green top. 
ped; 3. lhe yellow; 4. the black rooted; 5. the early 
Dutch. He allows that these may be varieties acciden
tally obtained from seedi!, although he has sown them sev· 
eral years, and has ahvays found them to retain their dif
ferences. Tbeyellow turnip seems most unlikely to ha\'e 
been an accidenlal variety, because the roots are yellow 
wilhin, whereas the othera have white flesh, notwithstand
ing Ibey are of different colours on the outside. Ile thinks 
Chat the long rooted turnip is a distinct species; the form 
of the rool, anJ ii! manne1· of growth, being totally ditfer
enl from lho!!te before enumerated. The roots are some
times as long as tuo•e of the parsuep, and nearly of the 
same shape. 

'J'he general use of Ibis root for the fable and foeding 
of cal11e is well known: and it has been a considerable 
impro\ea1ent of light lands, particularly in the county of 
Norfolk, whence other counties ha,' e derh ed the cuhure. 
The red roole~ 1 ~rnip was forwerly wore cultivated in 

England than at present; but since the large gre"n lop• 
ped turnip has been introduced, all skilful Canner~ preler 
it to the others, because the roots grow to a large size, and 
continue much longer good. 11 also grows above ground 
more than any of the others, which renders it preferable 
for feeding cattle ; and being the sof!est and S\rnefest, 
even when very large, it i:3 most esteemed for the table. 
Ia very severe winters, howe\·er, this is in greater danger 
ofsuffering by frost tl.Jan those whose roots lie deeper, es
pecially if the ground is not corered wilh snow; for when 
the roots are alternately frozen and I hawed, they rot soon· 
er than those which are more corcred, and Jess lendel'. 
'Ve have known roots of this sorl which were more than a 
foot in diameter, boiled, a11d were as sweet and lender as 
any of lhe smallest roots. At Slowe, in Glouces1ershire, 
a farmer produced four turnips weighiDg a!1 hundred 
weight; and offered to produce, from a small gffeo space, 
eighty turnips which should weigh a too. 

The next in goodness to the green topped is the reel or 
purple topped turnip, which will also grow large, and be 
extremely good for some time ; but the roots will become 
stringy much sooner than the others. The Jong rooled, the 
yellow, and the black rooted turnips are now rarely cul
tivated, exctpt for the sake of val'iely, none of them be
ing •o good for the table or for feed as I he red alld green 
topped sort•. 

'l1be early Dutch turnip is chief:ly sown in the spdag, 
to supply the table before the others can be procured; 
and when drawn orryoung, this sorl is tolerably good; but 
if lhe roots are left to grow large, they become stringy, 
rank, and unfit for use. 

Turnip roofs are reputed fo relax the bowels, and to 
sweeten the blood; lo be huL·lful to pregnant ancl hyslel'i
cal women, and to all who are subject lo ftatulencies. rrhe 
juice well fermented, affords by distillation an ardent 
spirit. 'rl1e rind i5 acrimonious. The lender tops boil· 
ed are fre<1uently eaten in the spring as greens with 
meat. 

8. The cabbage, as it is found ht ils wild state on the 
sea shores of Britain, has the s1em leaYes l'ery much 
wu•ed, and val'iously indented ; the colour sea green, fre· 
queully wilh a mixture of purple; 1he lower onei;s Mtne
what ovate and sessile; the upper almost linear. '!~be 
flowers are large; l he leaflets of l he calyx O\'ate, broad, 
and yellow; the siliques short and swelling. 

Early in 1he spring 1he seacabb<1ge is preferable to the 
cultivated sorts; but when it is galhered on lhe coast, it 
must be boiled iu two waters, to take away the saltness, 
When old it is said to occasion giddiness. The rools 
may also be eaten, but they are not so tender as thoRe of 
the turnip and navew. All the ditfereut varieties of gar· 
den cabUage originate from this. 

These varieties may, it should seem, be reduced to three 
general divisions: the first comprehending those whicb 
grow in the natural way, without forminiz the Iea'fes or 
stalks into a head. This section or di,·ision, besides the 
sea cabbage or wild colewort, would comprehend the 
green colewort, the borecoles, and turnip cabbage. Sec
on~ly, those which form the leaves into a head, as the 
wh!le cabbage,. the red! the sa"oy, &c. Thirdly, those 
which form the1~ sl.alks mlo a he~d, as the cauliHower, and 
the il1tfe_r~nt ""'.'elies of br~rcoh. The first section might 
be suhdmded rnto the wild, with broad leaves, and an 
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enn stem; fhe turnip cabbage, with broad leaves and a pro
tubernnt stem; and 1he borecoles, with fine cut leaves, and 
an eren slem. The second section contains the cabbages 
commonly so called: as tbc red; lbe numerous rnrielies of 
the \fhile, such as the sugar loaf, the early, the foi·eign 
musk, the small Russi11, the large sided, the flat topped, 
the Yorkshire, Scoleh, American, &c. and 1hose with 
·wrinkled lea\·es, as the common sa\'"oy, 1he green sa\oy, 
&c. Of !be borecole• in lhe first, and tho broccoli int he 
1hir<l section, 1here are also variations in colour, the pur
ple and !lie wl.ite. 

Tbe common colewort, or Dorsetshire kale, is now al
mosl lost near London, where the markels are usually 
supplied wilh cabbage plants instead of !hem; lhese be
ing more lender and delicate. rrhe common colewort, 
indeed, is better able to resist the cold in se\'ere winters; 
bu! ii is not good !ill it lias been pinched by frost; and 
our winlers being generally temperale, cabbage planls are 
110w co11stanlly brought to market; which, if Ibey are of 
the sugar loaf kind, are the sweetest greens from Decem· 
ber to April yet known, the variegated kale excepted. 

The curled coleworfs or borecoles are more generally 
esteemed than the common one, being like that so hal'dy 
as never to be injured by cold, and at 1he same time 
much more tender and delicate: these, howe\'er, are al
ways sweeter in serere winters than iq ... mild seasons. 

Of lhe heading cabbages, the red is chiefly cultivaled 
for pickling; the common while, Bat, long sided, and sa. 
voy, for winter use. TQe musk cabbage is almost lost, 
though for eating it is one of the best we have. 

'l.,he early York and sugar loaf cabbages are ge~erally 
sown for summer use, and are commonly called lVlichael
mas cabbages. The Russian cabbage wa·s formerJy in 
much greater esteem than at present, it being now only 
lo be found in particular genllemen's ganfen!il, and r:uely 
brought to market. The other heading cabbages, togeth
er with many others, for it would be enJiess to enumerate 
all tbe varieties which are perpetually rising into fame, 
and falling into oblivion, are cullivated chiefly for feeding 
catll~; for which they are certainly well adapted on slrong 
lands; but they are undoubtedly a l"ery exhausting crop. 

'rhe cauliflower wao; first brought to England from the 
island of Cyprus, where it is in great perfection at pres. 
ent; but it is supposed it was origiually brougbt thither 
from some other country: mosl of the old writers mention 
H lo ham been brought from that island to the differ~ 
ent parts of Europe. Although Ibis plant was cuJti,••fed 
in a few Engli~h gardens long since, yet it was not 
brought to any degree of perfection !ill about lhe year 
1680, at least not to be sold in the markels. Sin1·e the 
year 1700, the cauliAower has been so much impro,·ed in 
England, lhal such plants as before would ha\·e been 
greatly admired 1 are at present lillle re .~arded. II has 
indeed been much more improved in En~land limn in any 
other parts of Europe. In France they rat'ely have 
cauliflower~ till near Michaelmas; an<l Holland is gener~ 
ally supplied with them from England. In many parts of 
Germany they were not culth'afed Jill within a few years 
past; and most parts of EUl'ope are supplied wilb seed< 
from hence. 

Purple and white broccoli are only varieties of the 
cauliflower;_ for allhough wilh care they may be kept dis-

tinct, yet if they were to stand near each olber for seed 
they would probably intermix:. \Vhen, howeYer, thes: 
are cultivated with care, 1hey may be kept dislincf. 'J1/Je 
variations are not occasioned by :Soil, but by the mix:lure 
of the farina of lbe anthers in lhe flowers; those penions, 
therefore, who are curious to presene !hem tlisli11c1, nev. 
er suffer the different sorts to slan<l near each orber for 
seed. 

9. Leaves oblong or oval, ''ery like those of hound's 
1o1!gue, b_lunt but smooth_; stern lea,·es embracing, oblong, 
quite eol 1re; flowers, as Ill 1 he common cabbage, yellow. 
calyx longer than ihe claws of the petals, whe11ce it ~ape~ 
anti is prominent bet ween them; stamens longer; siliques 
a lilt le compressed. Nalh•e of China. 

10. This is an annual plant, which, if sown in April, 
will flower in July, and perfect lhe seeds in October, Jt 
ne\'er closes the leaves to form a head, but grows open 
and loose, more like the wild na\'ew. This sort cam" from 
China, where it is cullivatecl as an esculent plant. There 
are hvo OL' three varieties of ii, and it is as changeable a1 

our common cabbage. 
11. This species is a nali\'eofSiberia,and is an annual 

plant. The root is thin and fib rose. The stems numerou,
1 

growin~ oblique, two feet m· more in length, smoolh, and 
branching upward; the leaves are of &,similar forms, 
but in general are linear, lanceolate, I hick, and alternale; 
those on the stalk generally dentaled; the denticles near
ly subulate. rrhe shoots are leafy' proceeding from the 
axillas of the branches, so as to cause a kind of cluster
in,g appearance; 1be flowers are pale yellow. It is a 
plant whit!h varies exlremely in the nppearance of its 
lea\o·es. 

12. Root annual, fusiform; stems many, from a foot t& 
eighteen inches high and more, round, smooth, sometimes 
having a fe\1' hairs and small red dots, bright or glaucou9 
green; branches alternate; Bowers in a long, loose, terminat
ing raceme; peduncles alternate, rouud, smooth, one Bow
ered; corollas ye!Joiv, wilh dark yellow aad i:!;reen veins; 
siliques spreading, obtusely quadrangular. Nath·e of !he 
southern counlries of Europe, ia sanely fleld5, by way· 
sides, and on walls; flowering from June to Au~ust. 

13. Root annual: stem angular, upright, branching, 
two feet high and more; lea\ es smooth, pulpy, with a 
leafy nen·e, and three or four pair ·or pinna!', larger a1 
they approach the nerve, confluenf, oblong, acute, tooth· 
ed; lhe ou1er largest, o,,ate, or rhomboidal, often semibi· 
fid an<l semitdfid; calyx erect, lhicl, wilh lhe leaflets, 
especially two of them, gibbous; claw of 1he pelals erect, 
Jon~; bordu brnad, roundiqh, lenwn colour, wirh black: 
nin~, sometimes white; siliqueson short peduncles; seeds 
ronnJ on one side and flat on lhe other. Nati\le ofSwit· 
zerland, Austria, anJ Piedmont. It was formerly much 
en Ith ated in 1he gardenli! as a sail ad herb, but at pres· 
ent is Jillie known, b<tving been long l'eject~d on aC· 
count of ils slrong ungrateful smell. It also stood in lhe 
Jist of medicinal plants, but is now seldom used, though it 
is reckoned a strong diurefic. 

14. Root annual, spindle shaped; lea\'es lanceolate, 
pinnat~fid loolhed, smooth abo'e; stern hairy, branching; 
racevies erect, terrnina1in2;; co1ollas yello\\", wilh darker 
\ eins; calyx cylindrical; but in lhe fruit it becomes in .. 
dated and permanenl. It differs from the foregoing, in 
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ba,·ing a calyx under the fruit, inflated like a bladder; 
leues not lyrale bul lanreolale; sihques bispid back\\ard, 
not smooth; calJxes permanent lill the fruit is ripe, not 
deciduous. Nati\e of Spain a11d Aleppo. 

J:1. Root perennial, so.11e\\·bat woody, penetrating deep 
into walls; stem a fool and a half high, branched, 1 ound, 
at bottom somewhat woody and perennial; lea\ es pinna
ti6d and jagged, &moolh, spreading, having a clisagreeab[e 
amell; petals rather large, tnice lhe length of the calyx, 
yellow; the two glands on I be outside of lhe 61aments are 
unusually long, externally bent in al lhe top; the other 
two shorter and rouuclish; oilique an inch aud a half long, 
round, marked on each side wil!J a prominent line. 

l l grows on old buildings aud walls in many parts of 
England, a!S Yarmou1b, Chestel', &c. 

16. Root woody, pe1 ennial; 1001 leaves elliplic, obtuse, 
obscurely sinuate, angular; pet!ole channelled, the length 
oft he lea\•es; stem round, striated, hollow, a cubit and a 
half Ligh, simple or a lillle braucbed; stem learns few, 
distanr, like the others, but on ishorter pe!ioles, and scarce
ly am:;ular; flowers in umbels ; pPtal:s ovate, yellow, 
scarl'ely emarginafe; veins darker; siliques 1orl 11ose, sub
quadrangular, dra"o to a point al both ends. The whole 
plant i:s \'ery smooth, teuder, juicy, and glaucous. Na· 
the of the south of France, and the mountains of Pied .. 
monr. 

BRAULS, Tndian cloths wilb blue and while stripes: 
they a1·e otherwise called turban::i, because they serve lo 
co\•er tlioo;:;e ornaments of the head, particularly on lhe 
coast of Africa. 

BRAWN, the flesh of a boar soused or pickle<l; for 
which end lhe boar should be old; because !he older he is, 

• the more horny will the brawn be. 
The method of p1eparing brawn is as follow~: the boar 

being killed, it is lhe flilches only, without the legs, that 
are made brawn; the bonei;i of which are lo be taken out, 
and then the flesh sprinkled with salt, and laid in a tray, 
that the blood may be drawn off: thea it is to be sallecl a 
little, and rolled up ae hard as po~sible. The length of I he 
collar of brawn, should be as much as one side of the boar 
will beor; so that when rolled up it may be nine or len 
inrhrs <liameler. 

The collar being thus rolled up, is to be boiled in a 
copper, or l.Hge ketlle, lit! it is so tender, lh:i.I you can run 
a t-Jlraw through ii: then set it by, till it is thoroughly 
cold, and put ii into the following pickle. To eHry gal
lon of water, put a handful or two of salt, and as much 
"Wheat bran: boil them togelher, I hen drain tbe bran as clear 
u you can from !he liquor: and when the liquor is quile 
col1I, pnl the brawn inlo ii. 

BRAZED, in heraldry, n term sen•ing lo describe three 
d1e\·t··ronq, one claspin~ anolber. 

BRAZIER, an artificer who makes kettle•, pans, can
<llesrirks, and olher kilchen uten-;ils in brass. Some of the 
article, manufactured by the working bi-azier are beaten 
oul with the hammer, and united in I heir several parts by 
solder; olherd are ca~t, but tho«e which are cast belong; 

~~~r~)E1~~fi~~!y a~~ 1~1~is1..i1~;~1i~~~\~h~:h ';e~~~,'.~n~~;, a~·~czr';b~ 
braziC'I". 

BRAZING, the solderin~ or joinin~ two pieces of iron 
foc;etl1er hJ means of thin pl:.tes of b1·ass, mel!Pd between 
the pieces that are lo be joiacd. If the work is very fine, 
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as wben two leaves of a broken saw are lo be brazed fo· 
gether, they cover it with pnh·erized borax, melted 
lfifb water, that it may incorporate with the bra.:.s pow
der, which is added to it: rhe piece i~ then exposed lo the 
fire without fouching the coals, and heated till tht: brass iii 
seen to run. 

BREACH, in fortification, a gap made in ;my part of 
the works ofa town by the cannon or mines of the be1'eig
ers1 in order to make an attack upon the place. To make 
1he attack more difficull, lhe beseiged sow the breach wilh 
crow feel, or slop it wilh chernux-de-frize. 

A practicable breach is I hat where the men may mount 
and make a lodgement, and ought to be 15 or 20 fathoms 
wide. 'l'he besiegers make tl1eir way to it by Co\.·erlng 
themseh·es wilh gabions, eartl.J bags, &c. 

BREACH, in a legal sense, is where a person breaks 
thrnugb the condition of a bond or CO''enant, on an action 
upon which lbe breacL must be assie;ned; and this assign
ment mus! no! be general but parlicular, as in an action of 
covenanl for uot repairing houses, it ought to be assigned 
parllculady what is lhe want of reparation; and in such 
certain rnannel' that the defendant may take an issue. 

BREAD, panis, a mass of dough, kneeded and baked 
in an o,·cn. See BAKING. 

BREAD FRUIT. See ARTOCARPus. 
BREAD aoo.M, in a ship, Iha I cleslinecl to hold the breacl 

or biscuil. 1.'ne beard:; of the bread room should be well 
joined and caulked, and eHn line<l wilb tin plates or malls. 
It is also proper to warm ii well wilb charcoal for se,·eral 
days before the biscuit is put inlo it; since nothing is 
more injurious lo !he bread !Lian moislure. 

BREAK, in the art of war, or lo break gronncl, is lo open 
the trenches before a place. 

BREAKERS, a name given lo ll1ose billows that break 
"\'ioleally O\ er rocks lying under the surface of t.Ue sea. 
They are distinguished bolh by their appearance and 
sound, as they CO\'er !hat part of the sea with a perpelual 
foam. aml produce a hoarse and terrible roaring, \'ery dif
ferenl from what !he waves usually have in a deeper bot
tom. 'Vben a ship is unhappily driven among breakers, 
ii is hardly po,.s ible lo save her; as e'"ery billow that 
hP.a\'es her upi;vard ser\'es to dash her down wilb addi
tional force, when it breaks over the rocks or sands be
neath it. 

BREECill.';GS, in the sea language, the ropes with 
which I he great guns are lashed or fasfeoed lo the ship'~ side. 

They :ire thus called, because ma•!e to pass round the 
breech of 1he g-un. 

BREDEMEYERA floribunda, :11 botany, a shrub of 
the class diadelphia, ordel' octandri..i: the cllyx 3 lea\ ed; 
corolla papilionaceous, rnxillo 2 lea\'erl, cl!'llpa 2 celle<l; 
fioul'il'ihe'i in the woods of the Caraccas. (b) 

BREEZE, a shifting win<l, lhal blows from sea or Janel 
for some ce1·lain hours in the day or night. 

The sea breeze which take~ place in lropical climates 
is only sensible near the coasts; it commonly rises in lh~ 
morning, about nine, proceeding slowly in a fine small black 
c.nrl on !he waler~ toward the shore; it. increases gradually 
1111 tweh·e, and cites about fi\'e. Upon tis ceasia!!, the lan<l 
breeze com?iencef.l, wh_ich increases Iii! 12 at nighl, and is 
succeeded 1n the morning by lhe sea breeze a{!ain. 

In some countries, the sea breezes appea'f. to be only 
the efforts of the trade wind, as at Barbadoes, and 
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in many places between the tr.opic•, .where the ge~eral 
wind, if not impe<le<l by mountains or 1slands, b~ows Jresh 
in the day time, but afle1· sunset, the t~rrestri~l e~hala
tioos being precipilated, produce a new wmd, wluch 1s not 
<>nly able to make hear! against the trade wind, but 
to repel it from I heir coasts. The sea breezes do not all 
come from the same point of the compass, but from 
different points as the land lies, Breezes are more con
slant in summer than in winter, and more between the trop· 
ics than in the temperate zone. Breezes differ from the 
trade winds, as the former occur daily, and are pcrcei-red 
only near the shore, whereas the latter are periodical at 
certain seasons, and blow at a distance from the land. 

BREHONS, hereditary judges belonging to !he infe· 
rior proYincial kings, and also to the nobles or chieftains, 
:i.mong the ancieot lriflh, by whom justice was admini'lter· 
ed, and controversies decided. 

BREN'.rA, a liquid measm·e used at Rome. 
BRENTUS, a, genus of coleopterous insects, hning 

the liead protracted into a very long projecting snout, he· 
yond fhe middle of which the anlennre, which are monili
form, are inserted. 'I1here are several species, as the an· 
chorago, Plate, Nat. Hist. fig. 63. barbicornis, &c. 

BREST SUMMERS, in timber buildings, are pieces 
in the outward, into which the girders are framed: this, 
in the ground floor, is called a cell; and, in the garret floor, 
a beam. 

BREST, or BREA~T, in architecture, a term sometimes 
used for the member of a column, more usually called 
torus. 

BRETHREN, and sisters ofthefree Spirit, an appel
lation assumed by a new sect which 8prung up in !he thir· 
teenlh century, and gained many adherents in Italy, 
France, and Germany. They derived their name from 
the WOl'ds of SI. Paul, Rom. »iii. verse 1-14. They 
maintaiued that all things flowed by emanation from God; 
and that by the power of confemplafion, they were united 
to the Deity, and thereby acquired a glorious and sublime 
liberty, both from the lusts and the insiiocfs of nature; 
hence !hey inferred !hat the person who was fhus absorbed 
iu the Deity, became apart of the Godhead, and was the 
son ofGoJ in the same sense that Christ was. They treat· 
ed wilh contempt all Christian ordinances, and all exler· 
nal acts of religion, as unsuitable to the stale of perfection 
at which !hey had arrived. 

BREVE, in law, is any writ directed to the chancel
lor, judges, sheriffs, or other officers, whereby a person 
is summoned, or attached, to answer in the king's courts, 
&c. ' 

BREVE PEBQ.UJRERE, the purchasing of a writ or Ji. 
tense for trial in the king's courts: whence comes the 
present usage of paying 6s. 8d. fine to the king in suit, for 
money due on bond, where the debt is 401. and of !Os. 
where it is 1001. &c. 

BREVE, in music, a nofe or character of time in the 
form of a diamond, or square, without any tail, and equiv· 
alcnt to two measures, or minims. 

BREVET, iu fhe French customs, denotes the grant of 
some favour or donalion from the king, in whirh sense it 
partly answers to our ~arrant, and partly to letters palent. 
. BREVI~RY, a daily o~ce,or book of divine service, 
'" the Ronmh church. It" composed of watins, lands. 
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first, third, sixth, and ninth vespers, and the compline, Of 
post communio. 

The institution of the bre,·iary is not very ancient: 
there hal'e been inserted in it tbe lives of the sainfa, full 
of ridiculous and ill attested stories, which gave occasion 
to various reformations of it, by 11e,·eral councils, parlicu. 
larly those of Trent and Cologn; by se,•eral popes, par. 
ticularly Pins V. Clement VIII.and Urban VIII. also by 
SO\' era I cardinals and bishops, each lopping off some 01• 

trarngances, and bringing it nearer to the simplicily oflbe 
priruith•e offices. 

Ol'iginally every person was obliged to recite the brev. 
iary every day; but by degrees the obligation ""' re. 
duced to the clergy only, who ,re enjoined under penal· 
ty of morlal iin and ecclesiastical censures, to recite ii at 
home, when they cannot attend in public. In the four
teenth century there was a particular resen·e granted ia 
favour of bishops, who were allowed, on extraordinary 
occasions, to pass three days without rehearsing the brev• 
iary. 

'rhis office was originally called cursus, and afterward 
the breviarum; which latter name imporls, that tbe old 
office was abridged, or rather that this collection isa kind 
of abriclgmenf of all the prayers. 

BREVIATOR, an officer under the eastern empire, 
whose business it was to write and translate briefs. At 
Rome those are still called brel'iators, or abbreviators, 
who diclate and draw up !he pope's briefs. 

BREVIBDS A ROTnr,1s LtBERANDrs, a writ or com• 
ruand to a sheriff, to deliver to his successor, the county, 
wilh the appurtenances, and lbe rolls, w1·its, and other 
things lo his office belonging. 

BREVIER, among printers, a swall kind of lype, or 
Jetter, behveen nonpareil and burgeois. 

BREWING, the a1·f of making beer or ale. The art 
of brewing is undoubtedly a part of chymistry, and de. 
pends on fixed and invariable principles. '.fJieae princi
ples have never yet been thoroughly invesfigated,and oa 
that account a just and certain f heory has not been ob· 
tained. \Ve shall, however, give the best rules,asfaru 
practica) observation and experience have hitherto goot, 
for the information of those who hal'e not had the oppor• 
!unify ofaffending to the subject. 

Malt liquor is essentially composed of water, the 1olg. 
ble parts of malt and hops, and of yeast. There are sev• 
era! kinds of mall, which are distinguished by their col• 
ourt and the colour depends upon the mode of malting and 
drying. 'Vhether the pale or f he brown mall is used, it 
must be coarsely ground, or bruised between rollers, which 
is rather lo be preferred. 

1'he next consideraliou in brew in~ is the quality of !be 
water to he employed; and here soft water is unil'ersally 
allowed to be preferable lo hard, both for !he purp<>sea of 
mashing and fermentation. Tran~parency is howel"er more 
easily obtained by the use of bard f ban soft water. But 
it is not well adapted to the brewing of porter, er such beero 
as require a fulness of palatet as in the London brewery, 
and some country situationi::. The purity ofwaff'r is deter• 
mined by its lightne~s; an<l in this respect, distilled wa• 
ter only can rlaim any material degree of perfection • 
Rain wafer is the purest of all naturally producerl; but 
ha,.ing once descended to !he surface off he earth, it is Ii• 
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able to a variety of interrnixlures 1mfaTourable to the p11r
pooes or brewing. "ith regard lo others, though a mol
ter of cousidera.ble importance, no preci::;e rule can be 
laid down. Where there is liberty of choice, a prefer
ence should doubtless be given lo that water, which from 
natural purity is equally free from saUne substances and 
vegetable putrefaction, has • sort fulness upon the palate, 
is totally fio.rnurless, inodorous, and colourless; whence 
it is the belier prepared for the reception and retention 
of such qualities as bl·ewing is to communicate. 

The first slep in lhe process of brewing is mashing, 
which is performed in a large circular wo~den \'e.ssel, 
1hallow in proportion to itB extent, and furnished with a 
false bottom, pierced with sinall holes, and DlO\'eable or 
fi~ed a few incbesabo\e the real bottom. rrhere are two 
side openiugs in the intenal bel ween the real anc.i false 
bollom; to one is fixed a pipe fol' I he purpo:je of ~on'\'ey· 
ing water i11to the tun, and the other tor drnwmg the 
liquor out of it. rrhe mall is lo be strewed evenly over 
the false bollom of lhe same tun, and then by means of 
the side pipe, a proper quantity of hot wa_ter is introduc .. 
ed from the upper copper. 'l'he water rises up through 
1he wait, or as .it is called, the grist, and when the whole 
quanlity is introduced, the mashing begins, the object of 
which is lo effect a perfect mixture of the malt with the 
water, so that lhe soluble parts may be extracted by it: 
for this purpose, the grist is incorporated wilh the water 
by means of iron rakes, and then the mass is beaten and 
agitated by long flat wooden poles resembling oars, which 
are either worked by the baud or by wachinery connect
ed with the steam engine or some other moving power. 
lVhen the mashing is completed, the tun is covered in to 
prevent the escape of the heat, and the whole is suffere<l. 
to remain still, in or<ler that the insoluble parts may 
separate from the liquor: tbe side bole is tben opened, 
and the clear wo1·t allowed to run off, slowly al first, 
but more rapidly as it becomes fine, iuto the lower or 
boiliog copper. 

The chief thing in mashing is the temperature of the 
mash, which depends on the beat of waler, and on the 
slate of the malt. If lhe water wa~ let in upon the grist, 
boiling bot, the starch which it contains would be <lis· 
soh eel and converted into a e:elatinous substance, in 
which all I he other parts oft he m;lt, and most of the water, 
would be entangled, beyoad !he pos~ibilily of recorery by 
any 3fter process. The most eligible temperature appears 
to be from 185° lo 190° or Fahrenheit: for 1he first mash
ing the heat of the wafer must be somewhat below this 
temperalure, and lower in proportion lo the <lark colour of 
the malt made use of; for pale mall~ f be water may be 
HW0 , but for brown, it onght not fo be more than 170°. 
T!1e wort of the fi1·sl mashinr!; i~ alwayo:; by much the riche8t 
in sacchuine malter; but lo exhaust lbe malt, a second 
and a third mashing i~ required, in which the water may 
be safety raised to 190° or upward. The proportion of 
wort lo be obtained from each bushel of malt, depends 
enlirely on the proposed strength of the liquor. I! is said 
that 2.5 or 30 gallon• or good table beer may be taken 
from each bushel of mall. For ale and porter oflhe s11-
perior kind~, only !he produce of the first mas bing, or six 
or eie,hl 2,allun-t j .. to he einployecl. Brewers make use of 
an inslrun1ent c:11lt•d a saccbromcler, fQ ::i11certain tbe 
strenglb aad goodue:;ti oflhe wort. This in&lruweol i~ a 

kind or hydromeler, and shows ll1e specific gravity oftl1e 
wort, rather than the exact quaatilJ of saccharine mattel' 
which it contains. 

We now come lo the boiling and hopping; and if only 
one kind of liquor is made, the produce uf the three mash
ings is to be mixed toge I her; but if both ale and table 
beer are required, the wort of I be first, or of tbe first and 
second mashings is appropriated to the ale, and lhe re· 
mainder is set aside for the beer. All the wort destined for 
the same liquor, after it has run from the tun, is transfer ... 
red to the large lower copper, and mixed with a certaiu 
proportion of hops. The befler the wort, the more hops 
are required. In private families, a pound of hops is gen· 
erally used 10 every bushel of malt: but in public brewer
ies, u much smaller proportion is deemed sufficient. 'Vhen 
bolh ale and table beer are brewed from the same mall, the 
usual practice is to put the whole quantity of hops in the ale 
WOl't, which having been boiled some time, are to be 
transferred to the beer wort, and with it to be again 
boiled. 

'Vhen the hops are mixed with the wort in the copper, 
the liquor is made to boil, and the best practice is to keep 
it hailing as fast as possible, till upon taking a litl le of the 
liquor out, it is found lo be full of small flakes like those of 
curdled soap. The boiling copper is in common brew· 
eries uncovered : but in rnany on a ,·ery large scale, it is 
fitted with a steam tight cover, from the centre of which 
passes a pipe, that terminates by several branches in the 
upper or r~rnshing copper: the steam, therefore, pro<ll!Ced 
by the boiling, instead of being wasled, is Jet info !he cold 
waler, and thus nises it very nearly to lhe temperature 
required for mn~hing, besides impregnaling it nry sensi
bly with the essenfial oil of tbe bops, in which the llarnnr 
resi<les. 

'Vhen the liquor is boiled, it is discharged inlo a num· 
ber of coolers, or shallow tubs, in which it remains until it 
becomes sufficiently cool to be submilletl to fermentation. 
Jt is 11ecessary that the process of cooling should be car· 
ried on as expeditiously as possible, parlicularly in hot 
weather; and for this reason, the coolers in the great brew· 
houses are vr.ry shallow. I,iquor made from pale malt, 
ancl which is intended for immediate drinkine:, need not be 
cooled lot.•e r lhan 75 or 80 degrees; of courSe lliis kind of 
beer may be brewed in almost the holte!lt weather; but 
!Jeer brewed from brown mall, and intende<l to be kept, 
must be cooleJ to 65 or 70 cfegrees, before it is put inlo a 
stale of ferrnentalion. Hence the spring and aulumn have 
ever been deemed !he most favourable for the manufac· 
ture of the bes! malt liquor. 

'Ve now comP. to tbe !arming and barrelling: from the 
coolers lbe liquor is to be lr:rnsfe rred into !he working 
tun, and with 11 h1 to be mixed a gallon of yeast to font• 
barrels of beer. 111 four or fhe hours lhe fermenlrition 
begin-;, and it requires from 18 or 20 hours to 48, before 
the wort is fit to be put inlu barrel~. In the barrels the 
fermeulnlion again goes on, and clming a few days, a copi .. 
ous di3charge of yeast takes place from I he bung hole; care 
mus! b_e laken !hat the bar:els. are carefully filled up e' ery 
day ~1th fresh liquor: lb JS di;charge gradually beromes 
less, .ant.I in about a week ~t ceas~s; af which time file bung 
hole 1;;; closed, and the lrquor 1s fit for use arter it has 
stood a certain_tim~ according to its strength, and 1be tern. 
pernlure al which 11 has been fermented, 
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BREWING, among <lis1illers, denotes the method of ex-
1ractin"' the more soluhle parts of vegetables with hot wa
ter, and 1hm;i procurine; a solution or decoction fitted for 
vinous fermenlalion. In this sense brewing is a necessary 
step toward dis1illa1ion. A fermentable solulion, fit for 
yielding a spiril, is obtainable from any vegelable, under 
proper mana~ement. Thus sugar, treacle, and other inspis
sated \ egetable juices, which totally unile with water, are 
bet ler adapled to fermentation, than roots, fruils, or herbs, 
in !:rnbslance, the grains, or even the malt itself; all which 
dissolve, but very imperfectly, in hot waler. l\Jalt is, 
howe,·er, generally used in England, and brewetl for this 
purpose: lhe worst malt will serve for distilla1ion; and the 
infusion or wort without tbe addition of bops, and the 
1rouble of boiling, is here directly cooled an<l fermented. 
See DrsTtLLING. 

BREYNIA, in bo1any, a genus of the polyandria dio
~cia class and orclel' of plants. The essential character is, 
n1ale calyx one lea,1 ed, five parted; corolla none ;""nect. 
five glands; filaments five, very short; anthers roundish. 
Female calyx and corolla as ia the male; pist. germ 
glohose; style none; stigmas fixe; per. caps. the celled; 
seeds solitary. There is one species, a native of New 
Caledonia. 

BRIBERY, the receiving, or offering, any undue re· 
ward, by or to any person whatsoe\'er, whose ordinary 
profession or business relates to the administration of 
pnblicjuijtice, in order 1o incline him to do a thing against 
1he known rules of honesty and integrity: it also signi
fies the taking or gil'ing a reward for offices of a public na· 
tu re. 

As to the punishment of bribery, by the common law, 
bribery in a judge, was looked upon as an offence of so 
heinous a nature, that it was sometimes punisbe<l as high 
treason. 3 Inst. 148. And all other kinds of bribery 
are punishaUle by fine and imprisonment; which may also 
be inflicled on those who offer a bribe though not 1aken. 
Blacks. 143. 2 lust. 147. 

BRICIANI, a military order, instituted by St. Bridget, 
queen of Sweden. 

BRICK, a reddish earth, of the aluminous or argillace
ous kind, formed inlo long squares, by means of a wooden 
mo11ld, and then baked or burnt. In 1be East 1hey baked 
their bricks in the sun; the Romans used them unburnt, 
only leaving thew to dry for four or five years in the 
air. 

BRICKS, among us, are ·rndous, according to 1heir va
rious forms, dimensions, mes, method of making, &c. 1he 
principal of which ~re, compass bricks, of a circular form, 
used in steyning of walls: conca\·e, or hollow bricks, on 
one side fht like a common brick, on the olher hollowed, 
aud used for conveyance of waler; fea1ber edged bricks, 
which are like common slatute bricks, only thinner on one 
edge than the other, and used for penning up the brick 
pannels in timber buildings; cogging bricks are used for 
making the in_den1ed works unde·r the coping of walls built 
wit~ great b1'1cks: coping bricks, formed on purpo~e for 
coping of walls: Dutch or Flemish bricks, used 1o pa"e 
y~rds, or slahles, ~nd for soap boilers' vaulls, and cisterns: 
~lmker~, such bricks as are glazed by the heat of the fire 
m ma~tng: .sandal or samel bricks, are such ai'i lie ont.,. 
most ma kiln or c.lamp, and consequently are soft and 
useless, as n~t bern~ 1horon.gbly burnt : great brick~ are 
those t wel-re rncbes long, six broad, and three thick, 
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used to build fence walls: plaster or bu11ress bricks, have 
a notch at one end, half 1he breadth of 1be brick; 1heir 
use is 1o ?ind !be work which is bui~t of great bricks; 
fltatute bricks, or small common bncks, ought, when 
burnt, to be nine inches long, four broad, and hrn and a 
half thick. 

The art of brickmaking is, in almost all its branches, 
regulated by ditferent acts of parliament. Bricks may be 
made of pure clay, or of clay mixed wilh sand or ashes 
or wilh both. 'I'he clay is 6rst moistener! and tempered 
with waler, to render it fil for moulding into bricks. Then 
several persons are usually employed in making a single 
brick: lhese are called a gang, and they consist of one or 
two men, a woman, and two children, 1o each of which is 
assigned a differenl department in the occupation. A gang 
in full work will make many thousand brir.ks in lhe course 
of a week. When the bricks are made and sufficienll1 
dried, I hey are burnt in a kiln. The great art in this part 
of lhe process, is required in piling the bricks, RO that lbe 
fire may circnlale through e\'ery course, and in all direc· 
tions. Bi icks when fini~hed are of clifferent colour.s, ac. 
cording to 1 be clay of which they are made; the most 
beautiful are the white bricks wanufac1ured at Woolpitia 
Sutfolk. 

BRICKLAYER, one who lays bricks in the building 
of edifices of any kind. Tilers and bricklayers were in· 
corpora led 10 Eliz. under the name of master and wardens 
of the sociely of freemen of the mystery and art of tilers 
and hricklayeri:. 

BRIDEWELL, in Bridge >!reel, Black friars, is a foun· 

:a~:i~l~e0~1~ss~~~~~aJ 1~~teur~ot:~~~~~~g ~~r~~s0io~hn~;Jsb~ 
Edward VI. who presen1ed the place, wl1ich had formerly 
been the palace of king John, lo the ci1y of London, wilh 
700 marks of land, bedding and other furniture. Se>·eral 
youths are sent 1o this bospi1al as apprentices fo manufac· 
turers who reside 1here, and when they ha,•e faithfully 
served their 1ime of se"en years, they are presenled 1''ilh 
their freedom, and ten pounds each for carrying on their 
respeclive trades. 

BRIDGE, a work of masonry or timber, consisling of 
one or more arches, built O\'er a river, canal, or piece of 
wafer, for the convenience of crossing the same. 

Bridges are a sort of edifices very difficult to execute, 
on account of 1he inconvenience of laying foundalionsand 
walling under water. The par1s of a bridge are lhe vierci, 
the arches, the pavement, or way ol·er for cal tie and car· 
riages, f be foot way on each side, for foot passengers, the 
rail or parapet, which enclose8 the whole, and the but· 
ments or ends of the bridge on the bank. 

'rhe condilions requirefl in a bridge are, that it sliall be 
well designed, and suitab ly clecoraterl . 'rhe piers of 
stone bridges should be equal in number, 1hat there may 
be one arch in the middle, where commonly the current 
is strongest ; their thickness is not to be less than a sixth 
part of1he span of !be arch, nor more 1han a fou1 th; they 
are commonly guarded in 1he front with angular starlings, 
1o break 1he force of the current. As 1he piers of 
briclg~s always diminish 1he bed of a rh·er in case of inuo· 
dations, lhe bed must be sunk or hollowed in propo~ti~n 
to the space taken up by the piers, (as the wafers gam JD 
cleplh what they Jose in breadth,) which o1herwise conduce 
to wash away the foundation and endan2:er the piers; to 
prevent this, they sometimes <limini•h the current, either 
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by lenc;thcnine; its course, or m:iking it more l\'inding; 
or Ly slopping tbe bottom wilh 1·ov:s of pl<.1nks, !\fake;;, or 
piles, whirh l1rcak the current. 11 is also required that 
the foundation or brid!!;e!'I be laid ~t that season off he year 
when the walel'~ are loweist; and if fhe ground is rocky, 
hard graYe1, or stony, tbe fir.;t slones of the foundation 
may be laid on the sul'face; but if 1 he soil i!; soft sand, 
it will be neces,:ary to dig till a firm bottom is found. 

Bridges should rather be of few and large arches, than 
of many smaller ones, if the height and si1uation will pos· 
eiUly allow of ii; for I his will lea' e more free passage for 
1be waler and mnigation, and be a great sa,·ing in mated~ 
nls and labour; as there will be fewer piers and centres, 
and the arches, &c. will rec1uire less materials; a remark~ 
able instance of which appears in l be difference helween 
11.ie bridges of 1Vestminster and Blackfriars, lbe expense 
of the former being more than double the Jailer. 

For !he proper execulion of a bridge, and making an 
estimate of the expense, &c. it is necessary to have lhree 
plans, three sections, and an elevation. Tbe three plans 
are !:lo many ho~izontal sections, vi:. first a plan of the 
foundation under the pier1J, with lhe particular circum. 
6lances aUenJing it, whether of gratings, planks, piles, &r. 
the second is tl.ie plan of the piers and arches; and the 
third is the plan of the superstrncture, wilb the pa,ed 
road and banquet. '£he tbreeseclions are "erlicalones; 
the 6r81 of lhem a longitudinal section from end to eod of 
lhe bridge, and through llie middle of lhe breadth; the 
1econLI, a transvl!r~e one, or across ii, anti lhrough the 
sommit of an arch; and lhe 1hirrl also across, but taken 
11po11 a pier. The elevalion is an orlhogrnphic pro~ 
jection of one side or face of the bridge, or ils appear
ance as viewed al a distance, showing the exterior aspect 
of the materials, wilh the manner in which lhey are dis
posed, &c. 

For !he figure of the arches, some prefer the semicircle, 
thour.;h perhaps without kno~·ing any good reason why; 
others the elliptical form, as ha\·ing many a<lrnntages OYet' 

the semicircular; and some falk of llrn catenarian arch, 
though itd pretended advanlages are only chimerical; 
but the arch of equilibration is the only perfect one, so as 
to be equally strone; in e''ery part. See Aacs ofEQm
Ll RR ATI ON'. 'l'bc piers are of ditferent fbickness, accord
ing lo thr fi~ure, span, and height of the arches. 

'.Yilh tl1c Romani;;, the repairing and building of 
bridges were rommilled to the priests, thence named pon
tificcs; next lo the cen~or~,01· curators of the roads; but 
at last th!! emperors took I he care of the britlges into I heir 
own hands. 'rllU.,, the Pons Janirulensis was Uuill of 
marble by Anloninnq Ph1!:l; !he Pons Cestius was reslor~ 
ed by Gordian; and Arian built a new one which was call
efl af! er his own name. In I he miclrlle age, bridge build. 
in2; was counled among tile H<'.fS of religion; and, towanl 
1hc en<l of the 1211tcen1ury, St. Benezet founded a regu. 
far onlr.r of hospilailf"rS, nncler the name of pontifices, or 
hriJ!!;c builders, \\ho~e offii;e was lo assist tra\Cllers. by 
rnakine: lnidgea, sc111in~ ft:rrirs, and recei.,ing strangers 
inlo hospilal!'i, or houi!c'I, bu ill on the banks of rher'". 
Amon~ the hrii!c:c" of antiquity, that built by 'I1rajan 

O\'C'I' the D:rnuhr, 11 i~ allowed, is tllC mo~t magnificent. Jt 
1''9S dr.noli,,.hcd liy J1i1-1 next sucrci;sor Adrian, and lhc rninf4 
are ~lill lo h<' rren in the middle of lhe Danube, near !he 
cit.1· \\ arhd, i111lungnry. It had 20 piers, of square stone, 
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each of which """ I 50 feet high above the fonndation, 60 
feet inbreadlh, and 170 feet distant from one another, which 
is lhe span or n·idth of the arches; so that the whole 
leng1h of the bridge was more than 1530 Jarels, or nearly 
one mile. 

Jn France, the Pont de Garde is a very bold slructure; 
the piers being only 13 feet thick, yet serving: to support 
an immense weight of a lripiicate arcade, and joiniug two 
mountains. It consists of three bridges, one ove1· another; 
1he uppermost of which is an aqueduct. 

The bridge of Avignon, which was finished in 1he year 
J 188, consists of 18 arc bes, and measures 1340 paces, or 
aboul one thousand yards in length. 

The famous bridge at Venice, 'called the Riallo, passes 
for a masterpiece of art, consisting of only one' cry flal 
and bold arch, near a hundred feet span, and only 23 feet 
high aUove the water: it was built in 1591. Poulet also 
mentions a bridge of a single arch, in the cily of Munster 
in Bo1hnia, much bolder lhao 1hat of the Rialto al Ven
ice. Yet these are nothing to a bridge in China, built 
from one mountain to another, consisling of a single arch, 
400 cubits long and 500 cubits high, whence it is called 
lhe flying bridge; and a figure of it is gi,.en in the Philo· 
sopbical Transactions. Kircher also speaks of a Ul'idge 
in !he same country three hundred and sixty perches long 
without any arch, but supported by three hundred pillars. 

There are many bridges of considerable note in our 
own country. The triangular bridge at Crowlancl in Lin· 
colnshire, it is sairl, is tbe most ancient Gothic slructnre 
remaining entire i11 lhe king_dom; and was erected about 
lbe year 8GO. 

London bridge is on 1he old Gothic sfructure, with 
twenty small locks or arches, each of on1y twenty feet 
wide; but there are now only eigh1een open, two ha Ying 
been thrown info one in lbe centre, and another nexl one 
side is concealed or co,·ered up. It is nine hundred feet 
longJ sixty high, and Se\'eaty-four wide; the piers are 
from hventy~fhe to lbirly·four feet broad, with starlings 
projecling at fhe ends; so thal the greal waler way, when 
the tide is above the starlings, was 450 feet, scarcely' half 
the breadth of the river; and below the slarlings the 
waler way was reduced to one humlred an<l ninelJ·four 
feel, before the opening of the centre. 

London bridge was first built wilh limber, between the 
years 91-13 and 1016; and it was repaired or ra1her ne\V 

built wilh limber, 1163. The slone bridge was begun in 
l 1761 and finished in 1209. It is probable there were no 
houses on this bridge for upward of 200 years; since.we 
read of a tilt and tournament held on it in 1395. Houses 
it seems were erec1e<l on it afterward; but being found 
of great inconvenience and nuisance, 1bey were remo,·ed 
in 1758, aud the avenues to it enlar£?:ed, and the whole 
macle IDOl'e commodious; the two middle nrches were then 
tbrown into one, by removing the pier from between I hem· 
the whole repairs amounting to above 80,000l. ' 

The longebt hridge in En~land ia that O\er tl1e Trent at 
Bur~on, built in the 12th_ centm:y, o~ squared freeslone

1 
and 1s slrong and lofty; it contains th1rfy.fom· art· hes, and 
lhe whole length is 15~5 feet. But this falls far short of 

~~;, ;v3~.~~~;: i~~~feeas~'rt,re t0~~le~l~a~~~' which according to 

~11f one of the ~o!'it si_nc:ul;ir bridges in Europe, is that 
bu tit 01 er the 1 aar Ill Glamorgaoshile, by ·william 



BRIDGE. 

Edward, a poor country mason, in the year 1756. This 
remarkable bridge con~ists of only one stupendous arch, 
which, though only eight feel broad, and tbirty-fi,•e feet 
high, is no les:3 1ha11 one hundred and forly feet sp.in, be
ing part of a circle of one hundred and seventy-five feet 
diameter. 

Of modern bridges, perhaps the two finest in Europe, 
are the \Vestminster anti Blackfriarii bridges over the river 
Thames at London. The former is 1220 feet long, and 
44 feet wide, having a commodious broad footpath on each 
11ide for passenge1·s. It consists of thir1een IJ1·ge, and two 
snldll arches, all semicircular, with fourteen intermediale 
piers. Tne arches all spring from about two feet above 
)ow wat~r mark; the middle arch is 'seventy-six: feet wide, 
and lhe others on each side decrease al\vays by four feet 
at a time. The two middle piers are each seventeen feet 
thick at the springing of the arches; and the others de
crease equally on each side by one foot at a time; every 
pier terminaling with a salient right angle against either 
stream. This bridge is built of the besl materials, and in 
a !leat and elegant taste, but the arches are too small for 
the quantity of masonry coafained in it. This bridge was 
begun in 1738, andopene.din 1750; and the whole sum of 
money granted and paid for the erection of this bridge, 
with the purcha'ie of hl)uses to take down, and widening: 
the avenues, &c. amounted to 339,.500l. 

Blackfriars bridge, nearly opposile the centre of !he 
city of London, was begun in 1710, and was con'tpleled in 
ten years aml f hree quarters; and is an exceeding light 
and elegant structure; but the materials unfortunately do 
not seem to be the best, as many of the arch ~lanes 
are decaying. It consists of nine large, eleganl, elliptical 
arches; the centre arch being one hundred feet wide, and 
those on each side decrea~ing in a regular gradation, lo 
1he smallest, at each extremity, which is sevenly feet 
wide. T!Je breadth of the bridge is forty-two feet, and 
the len~th from wharf to wharf nine hundred and ninety
five. rr1ie upper surface is a portion ofa very large cir· 
cle, which forn1s an elegant figure, and is of convenient 
passage over it. 1.,.!Je whoJe expense was 150,840l. 

BRIDGES, iron, are the exclusive invP.ntion of British 
artists. The 6rst I hat has been erected on a lare;e scale 
jg that over the river Severo, at Coalbrook Dale, in Shrop· 
shire. Tbi:1 bridge is composed of five ribs, and each 
1ib of three coocenlric arcs connecled together by radi
atin~ pieces. The inlerior arc forms a complele semicir
cle; but the others extend only to the cills under the road 
way. These arcs pass through an upright frame of iron at 
each end, which sen-es as a guide; and !he small space in 
the haunches between the frames and the ouler arc is fill
ed with a ring of alJoul seven feet diameter. Upon lhe 
top of the rib;; are laid cast iron plates, which suslaiu lhe 
road 1vay. Tbe arch of this bridge is one hundred feet 
six inches in span; the interior ring is cast in hvo 
pieces, each piece being about seventy foet in length. 
It was constructed io the year 1779, by Mr. Abraham 
Darby, iron master at Coalbrook Dale, and must be con
&idered as a very bold effort in !he first instance of adopt· 

~1~; ,::s~ s:~r~~~·te iin~otal weight of the metal is 

'rbe second iron hridge, of which the particulars have 
come. to our knowledge, was l~~t designed by Mr. 1.'hom· 
as P~111e,, author of wany political works. It wos con-

slructed by Mees'rs. 'Valkers at R<>lherham, and ,.. 
brought lo London, and set up in a bowling green al Pad. 
dinglon, where it was exhibited for some lime. After 
whic;h i.t was inle~de<l to bare been ~ent to America; but 
Mr. Pdrne nol berng able to tlefray the expenge, the man. 
ufaclurer::i look it back, and the malleable iron was after
ward worked up in t!Je con•truction of tho b1·itlge at Wear. 
month. 

The third iron bridge of importance erected in Great 
Brilain, was. that over the river \Vear, at Bishop Wear. 
mouth, near Suadedand, 1be chief projector or whitb ,..81 
Rowland Burdon, Esq. M . P. This bridge con1tist1 ofa 
single arch, wbo.se span is 236 feet ; and as the springing 
stones at each side project two feel, the whole opening it 
240 feet. The arch is a segment of a circle of about 4H 
feet diameter; its versed sine is thirty .. fou1· feet, and the 
whole height from low water about one hundred feet, ad. 
milling l·essels of from two to. three hundred Iona 
burthen to pass under, without striking their masla. A 
series of one hundred a11d 6 \'e blocks form a rib, and 1i1 
of these ribs compo.e the breadth of t11e bridge. Tho 
spandrels, or the spctces bel\'veen lhe a1·ch and the road 
way, are filled up by cast iron circle~, which toHC:h the 
outer circumference of the arch, and at the s<1me lime sup. 
port tbe ruad way, thns gradually diminisbiog from the 
a.but meals toward lhe cenlre of lhe bridge. There are 
al'io diagonal iron bars, which are laid on the tops of the 
ribs, and ex fended lo the abutmenls to keep lhe ribs from 
twisling. The superslruclure is a strong frame of timber 
planked over to support the carriage 1·oad, which is com· 
post::d of marl, limestone, and gravel, wilh a cement of 
tar and chalk immediately upon lhe planks to pmerve 
them. The whole width of the bridge is thirty-two feet. 
The abulments are masses of almosl solid ma:Jonry, twen· 
ty-four feet in thickness, forly-two in breadth at boltom1 

and lhirty-seven at lop. The aoulb p ier is founded on 
the solid rock, and riRes from about lwenly·two feet above 
the bed of the ri,er. On the north si,Je the ground wu 
nol so fa,·ourable, so 1hat it was necessary to carry the 
foundation ten feet below the bed. '!'lie ,.eight of the 
iron in this exlraordinttry fabric amounts to 2b0 tons; 48 
of the:-";e are malleable, and 214 cast. The entire espenae 
was 27,000l. 

'The splendid example of the bridge at 1Vearmouth ~·· 
an impnl~e to public taste, and caused an· emulation 
among arlists, which has produced many examples and 
more projects of iron bridges. '!'lie Coalbrook Dale Com· 
pany have conslrucled several, among which is a ,.e~f 

~:,~: ~~ee ~:;i~1!~; ~·~~;;~~:~r~~a~l~ ... ~~~;:~~~;B! ~~;~~::; 
sel'eral: and bas lately finished a nry ele~ant one over 
the rh er Thames, al S1aine&, which is by far the most com• 
plete in desie::n, as well as thP best executed, of any t~at 
has hif herto been erected. Thi" Uridge consistt11 ofa sin· 
gle arch, 131 feet in span, and 16 feet six inches in ri!f, 
being a segment of a circle of 480 feel. Tbe blorko of 
which lhe ribs are composed, are similar to those m the 
lVeafmo111tJ bridge, except thal these ha,·e only twocon
t:entric arcs i:J~tead of three, as al the latter. The arc! 
are cast hollow, and f he blocks connected by meant of 
dowels and keys; thus ob dating the great defect obserff(I 
at 1Vearmouth, of havinz so much hammered iron e1pot
ed to the action of the air. Four ribs form the 11·idthoftht 
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.. cb, which are connected together by cro•• frames. The 
1pandrel1 are fille~ with ~ircle!l wb~c~ support a conring 
of iron plates an rnch thick: on 1)11s 1~ )aid lhe road way 

... twen1y.aeve11 feet wide. 'l'wo hundred aud 6eHnty tous 
are lhe weight of the iron employed in the bridge, anc..I three 
hundred ;.inJ 1hirly ot lhe 1·oad way. 

BRIEF, •ny wril in wriling issued oul of any of lhe 
king'd courts of record at \Vestmiasler, whereby any thing 
is commanded 1o be done in on.lei' to justice. 

Briefs for collecling cb•rity are to be read in all 
churches and chapels within two moulhs after receipt 
thereof, and the stnns thereby collected shall be paid o•·er 
1o the undertaker of briefs, within six months after the de
livery of lbe bdcfs under penal!) of 201. 

Brief also signifies an al.H"idgmeut of the client's case 
mode oul for tlie inslruclion of counsel, on a 1ria1at1ti.w, 
which is lo be fully but briefly stated. 

1JRJEF8 upostolical, le11ens which lhe pope despa1ches 
to prtucu, or olJ,er wagistrales, relitt!11g fo any p11blic af
fair. 'J'he8e bdels a1e dis1inguiished from bullil, tbe latler 
being tno1e ample om.I always wrilten on pa1cbment anrl 
1ealed with lead or green wax, whereas briefs are 'ery 
concise, writlen on 1rnpe1·, sealed wilh l'ed wax, and wilh 
the Real of the 6sbenn:i11, or St. Peter in a boal. 

BRIG AD}~, in the militnry ail, a party or di' is ion of a 
bod} of so1Jiers, whether horse or foot, under tile com
mand ofa biigaclier. An army is dhided inlo brigades of 
horse aml brigscles of foot : a l;rigade of horse is a body of 
eighl or IP.n f!quadrons; a brigade of fool consists of four, 
fh·e, or six ballalio11e. 

BRIGADE·MAJOR ia an officer appointed by lhe briga
dier, lo assii;t him in the management and ordering of his 
bri~ade. 

BRIADIER is the general officer who bas the com
mand of a brigode. The eldest colonels are generolly 
ad\3nce<l tu this post. He that is upon duty is brigadier 
of the day. They march al the head of their own brigades, 
and are allowed a serjeant and teu mea of their own brig
ade for their guard. 

BRIGANTll\"E, a coal of mail, a kind of ancient de
fenshe armour, consisling of thin jointed scales of plate, 
pliant and easy to the body. 

BRIMSTONE. See SuLPHUR. Brimstone medals, 
i~ures, &c. may be cast frow a composition consi!:'ling of 
equal n·eights of sulphur and vermilion melted together, 
a1td when cleared it may be cast in a mould smeared with 
oil. lfit should chnnge to a yellowish hue, wet it with 
aquaforlis and it will han the appearance of fine coral. 

BRIN"E PANS, the pils in whieh salt waler is retained, 
and sulfered to 11ta11d, to bear the action of the sun, by 
wl1ic.h ii is com·erted info sa11. 

BRINE PIT, 1J1e salt spring from which the waler to be 
boiled into sail is taken. There are many of lhese spl'ingg 
in this country; that at Nilntwich, in Cheshire, js said to 
be •ufficienl lo yield oall for the whole kingdom. 

BRING TO, in naul affairs, tu check or retard the Yea 

locity, or rnle of sailing of a ship, by arranging tbe sails in 
1uch a manner, tba.11hey shall counteract each other, antl 
thu, prennt her eillter from adnnciag ahead, or gelling 
sttrnway. 

BRINING of grain; the practice of immersing it in 
110111e sort of litJ110r or pkkle to prHent the smut, orother 
dise .. eo, aatl al•O to guord it fcom the ravages of insects. 

b2~· 
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Mr. Arthur Young, in his Farroer's Calendar, ••Y•• that 
from ''arioUii experimenls it appears that ste(-'pt11g whtat 
from twel\'e to lwenty·four hours in a I.> e of wuotJ a:sbes, ID 

lime water, and in a solution of arsenic, gale dean crops 
from extremely smutty seed. 

BRINING of hay, the blending of soil wilh h>y in tlie 
operalion of stacking, to presene and render ii palatable. 
This practice is useful in rainy seasons, and it pre' ails 
chiefly in America. 

BRISTLE, a thick glossy kind of hair, wilh which the 
swine kiud are more especially covered. Tbey are har<l, 
transparent, horny substances, .o'. a prismaticu.l fi(!u1e, 
without any appearance of c:n1t1es or pores m !hem. 
Cut's brisllea, or whiskers, ha\'e a soli<I pilh in tLe m1dclle. 
Hog'!'! bristles conslilute an important uticle of ex11orla· 
tion in Russia; those imporlecl into thi~ country pay a 
hen•·y duly. 

Ba1sTLE DICE, a sort of false dice, furnislied with a 
piece of hog's brisl le sl uck in the corners, to pre' ent l h.em 
from falling on certain sided, and to make them run high 
or low at pleasure. 

BRISTOL WATER. See MINERAL 'VATERB. 

BRIZA, in botany, quaking gra.s: a genus of the digy• 
nia order, and triandria clasi;; of plants; and in the natu1al 
me I hod rankin2: m1der !he 41h order, gramina. The calyx 
is two ''ah ed, ;nd multiflorous; tl1e spicula bifarious, with 
the Email' a hes hear I shaped and bl uni, and the i11ne1 one 
small in propor1io11 to the rf'sf. There arc ~ix species of 
briza: lwo of\\ hicb are nafi,·es of Britain, vi=. 

1. Biiza media, the middle quaking grass, and 
2. Briza minor, the small quaking grass. RoH1 grow in 

paslure grounds. 'Tlie briza maxima is a nathe of the 
sou lb of Europe, and i8 a very ornamental plant in ~;:irdens. 

BROCADE, a stuff of gold, siher, or silk, 1ail!-ed a11d 
enricned wi1b flowers, folh~geF, and olher ornaments, ac
cording to the fancy of fhe merchanls or manufacturns. 
Formerly the word signified only a stufl~ wo,en all of gold, 
bolh in the warp and in the woof, or all of siher, or of 
both mixed togelher: tbenre it passed lo lho!:te (Jf st11ffs 
in which there was silk mixecl, lo rrtil!-e aral 1e1mina1e 
the gold or siher flowers: but now all s1uff. .. , e'en those 
of silk alone, whelber they are grograms of Tours or of 
Naples, satins, and el•en taffelies or luleFlrii.gs, if they 
are but adorned and worked with some flowers, or other 
figures, are called brocades. 

BROKER, a name gh en fo persons of se,·eral and 
,-ery difl"erenl professions, lbe chief of'' liich are exd1ange 
brokers, slot·k brokers, pawn brokers, and broke1s sim
ply 'O called, who sell household furniture, and second 
band apparel. 

BnoKEns, exchange, are a kind of agenls, or negoliaa 
1ors. who contri,·e, propose, and conclude bargains be· 
tween merchanls,. and behreen merchanls and tradesmen, 
in ma tiers of bills of excban?:e, or merchandise, for which 
they ba\e so much comruission. These, b) the stalute 
of 8 and 9 '\'illiam III. are lo be licensed in London by 
the lord mayor, who administers to them a11 oalh, and 
takes bond for tbe faithful execution of !heir offices. If 
any person shall act as broker, l\ilhout bein~ lhus licens .. 
ed and admitted, be shall forfeit the >um of bOO!. and per
sons employing him 51. and brokers are to reeister con
trncls, &c. under lhe like penally: al•o hroke~s shall not 
deol for themselves, on pain of forfeiting 200!. They 
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are to carry about with them a sih·er medal, haYing the 
king's arms, and 1be arms of Uie chy, and pay 110s. a year 
to lhe chamber oft be cily. 

'rhe excha11ge brokers make it their business to know 
fhe afleralioa of !be coUrse of exchange, to inform mer
chanls bo1v it gocB, and to give notice to those who ha\·e 
money to receive, or pay, beyond sea; they are the pl'op
er persons for ncgotiati11g the exchange, and when the 
matter is accomplished, that is, when the money for the 
bill is paid, and lhe bill Jelivered, they have for brokerage 
2s. for 100!. sterling. 

BROKERS, stock, are those employed 1~ buy and s~ll 
shares in 1he joint stock of a company, or m the publtc 
fun<la. The negolialioni of these brokers are regul~ted 
by certain acts of parliamenl,which among other things 
enact, tbat contracts in the nature of wagers, incur a pen
alty of 500!. and by the sale of slock, of which the seller 
is not possessed, and which he does not transfer, a for~e1t 
of IOOl. and coutracts for the sale of any stock, of wluch 
the co:1tractors are nol actually possessed, or to which 
they are not entitled, are voiJ, and the parlies ag1·eeing 
to sell, &c. incur a penally of 500l. and that brokers keep 
a book ia which all contracts, &c. shalJ be regularly en
terecl. 

IlaoKERs, pa1Vn, are persons who keep shops, and let 
out money, to necessitous people, upon pledges, on inter
est. rrhis trade is regulated by slatutes, which prevent 
the demand of exorbitant interest; which prohibit pawu 
brokers from purchasing goods in their custody, and from 
lending money to any person appearing to be undet' 
tweh-e years of age, or intoxicated. Pawn brokers are lo 
place in their shops, a l~ble of rate~ allowed by act _of 
padiaLuenl; tbey are subjeCI also to divers other restric· 
tions, evidently inl<nde I as a securily to the poor, whose 
exigencies or misforlunes oblige them to part \Vith their 
property, lo satisfy their most pressing wants. 

HROMELIA, the pine apple: See Plale XXTII. Nat. 
Hist. fig. 64, a genus of the monogynia order, and hex~n
dria class of planls; and in the natural method rankmg 
under the tenth order, coronarire. The es:-;enlial charac
ter is, calyx . tl'ifid, superior: corolla \Vilh necfareot:s 
scales at the base of each berry, three celled. r.rhere 
at'e nine species, of which the following are tbe most re
markable: 

1. Bromelia ananas, wilh leaves l"ery like some sorts of 
aloes, but not so thick and succulent, which are strongly 
armed wHh black spi11es. From the centre of tbe plant 
arise.s the flower stalk, which is near three feel high; the 
lower part is garnished wilh entire lea\es, placed aller
nately at every joint. The upper part is garnished wifh 
flowers set in a loose spike or thyrse quite round: lbe~e 

tire succeeded by ornl seed ,·essels, ha'f'ing a Jongitudinal 
p::u·tilion, in !he cenlre of which are faslened smoolh cy
lindtical seeds. Of !his lhere are six \aril·ties. 

2. Ilromelia lingulata, with obtuse, sawed, and prickly 
]ea,es. 

3. Bromelia nudiraulis, wilh the lower leaYCS indented 
and prickly. The lea, es of I his species are shorter than 
those of the ananas. They a1e sharply r-;awed ou their 
edges, and of a deep green colour. The tlo\1;er stem 
~rises from fhe centre of the plant, which di\'ides up
ward into se,·eraI branches; the upper part of these are 
garnished with spikes of flowers, which come out alternate· 
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ly ~rom tl1~ sides of the branches, each hal'ing a narro1t 
enl1re leaf JUSt below 11, wliich are lon~er than lire spike. 
'rhe flowers are pha:ed 'ery clo~e on I he spikes: auli wheo 
they <lecay, lhe e~npaiemenl !urns to an oul poinled 
seed l'es:rnl, enclosmg seedti of the same shape uilb 1he 
other. 
. '!'he planls of lhe. pine apple are propagated by plant. 
mg the crnwus wb1cL grow on the fro11, or the suckel"a 
which are flJ'Oduced eil her from the sides of the plants or 
under lhe fruit. The suckers and c1 owns 111ust be laid to 
dry in a warm place for four or fh e days, or more; for if 
they are immedialely planted they n·ill rol. 'J'he cer. 
tain rule of juli4ing wben they are fit to plant, is by ob. 
sen1 ing if the botlorn j3 healed O\er ancl becorwe hard. 
In sumrner, they must be f1eqneullJ 1f.alered; but not 
wilh large quanljties al a time; ancJ tlrn moh~ture should 
not be detained in lbe pots by lhe hole• being slopped, 
for thal wilJ soon destroy lhe plants. H the &eHon i1 
warm, Ibey should be watered '" ile a week; bul in a 
cool seaso11, once a wee~ will be suffirient; and in su111 .. 
mer Ibey should once a l\eek be watereli geully all o'·et 
the leaves; which will g1·ea1ly promole their gro"·1b. 
During lbe winter, they will uul l'equire lo be watered oft. 
ener than once a week, accorcJing as the earth in lhe pol1 
seems lo d1·y. Pla11ts begintiing to show their fruit 
should ne,er be shifted; for if they are l'elllo\·ed aflertbe 
fruil appeal's, it stops the growth, auU thereby cauees tbe 
fruit to be smaller, and retards its ripening~ so lLat it will 
be Odober or No\·emlier before the fruil is ripe; there• 
fore f be plants should be kept in a Yigorous e:rowine: stale 
from I be first appearanr.e oft Ue fruit, as upon lhi"i de11tnd1 
the goodness and the size of if. Aflerc111tingo1Tthefruit 
from the plant inteucle<l lo be propaga1ed, the lca\el 
should be I rimmed, and the pots plungftli R!!ain into a 
mode1 ate bot bed, ohsen ing to refresh them frequenlly 
with waler, which will make them pnt oul snder5l in plerto 
ty; so that one may be soon supplied with plaul~ enoul;!bof 
any of lhe kinds, who will but ob sen e lo kel'p the plants 
in heallh. The most dange1ous thin2 that can happea 
to these plants is their beine; alfacked by small uhile irr 
sects, which appear at fir~t like a while mildew, but soon 
afler have the appearanc"e of lice: lhese allack bolh root 
and lea,·e!i al the same lime; and if they are not 1wonde· 
stroyed, will spread over a whole slol e i11 a sl101·1 time, 
and in a few weeks entirely slop the g:1owth of the plaatl 
by suckiof{out the nu11·i1ious juice, so that lhe lea\C& will 
appear yellow aad sickly. and ha' e a number of yellow 
transparent spots all over tbP.m. These in~eclPi, afler lhey 
are fully g.ro-n n, appear like bne;s, adhering so clo!tely lo 
the leal'es as not to be ea5iJy wa3J1eJ otf, and seem to 
have no local motion. They were ori~dnally brou~ht 
from America upon the plan1s imporled from thence. 
The only rnelhod yet disco,·ered of destroyin~ them, ii 
by frequen1ly wa .. hing the lea' es, brarn·bes, and slc101, of. 
such planls as theJ attack, with w:iter in ~ hich there hu 
been a l.ifrong infusion of lobacro sf al ks. Il:1t thiit met bod 
cannot he practised on the ananas plants, because the in· 
sec ls fas!en themseh es so low bel ween the lea,·es, that it 
is irnpos~ihle lo come at them wilh a spon!te to wai:ih them 
off; so Iha I allbouzh I hey seem lo be all cleared off, lh•T 
are soon succeeded by a fresh supply from below, and 
the rools are 1t.ls::o equally infected at the aame time. 
Therefore, whenernr they appear on the plants, the 
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••fe•t method i• to toke the pbnts out or the pols, and 
clear the earlh from lhe 1·oots; then put them into a t11h, 
filled wilh 'nler in which there has been a strong infu
sion of tobacco stalks; aod lay some stic.ks across to 
keep them immersed in lhe water, wherein they should re· 
main twenty.four hou rs; then take them out, and with a 
sponge Wct!!th off all tbe insects from lhe leave:; and roots, 
and wa~h lhe plants in a tub of fresh waler. This is the 
mo:;f elfectual way to clear them from the insect~. Af. 
ter thi"~} ou should put them in fre !S h earlh; and, ha"·ing 
etirretJ up the bark be d, and added some aew tan to gh e 
a fre~li heat to lhe bet!, the pols should be plunged again, 
obi,en-ing to waler rbem all over the leaves, and this 
should be repeat et.I once a week during surnrner; for these 
in'iech always mulliply much faster where the plant~ are 
kept dry, 1Ju11 wheu they are sometimes sprinkled over 
wilh waler, anti kept in a grnwing state. 

Of l.t.le, some \'ery considerable improvemenls have 
been made iu lhis article. The lea,·es of tbe oak ha ve 
been sul.isliluled for the more expensi,·e bark; an .l 1he 
pines treated with them are found to thrive as well, and 
to produce as good fruit as the ol hers. Bui the mos I con4 

si<lerable i111pro\'emen1 il$ that mentioned in the 67th ml· 
ume of the Philosophical Transaclions, whe re the follow
in~ method i.( shown by \Villiam Bastard, esq. of Devon· 
!!hire, of rai~in!!; these fruits in water. "The way in wbich 
I ll'eat the•n," says he, "is as follows: I place a she lf 
near lhe highest part of lhe back wall, lhal the piue plaofs 
may stand wil bout absolutely touching the glas3, but as near 
as it cao be; on this shelf J place pans full of waler, about 
Beren or eight inches deep; and in these pans I put !he 
pine apple planti:., gl'Owing in 1 he same po ts of earl h as 
they are generally planteJ in, to be plunget.J into I he hark 
bed in the common way; that is, I put !he pot of earrh, 
wilh the pine plant in it, in the pan full of water, and as 
the waler decre,.es I constaotly fill up the pan. I place 
either plants in fruit, or young planls as soon a" they are 
well rooted, in these pan~ of water,1 and find Ibey thrive 
equally well: lhe fruit reared 1his way i!J always much larg;
er as well as better fta,•onred, lhan when ripened in lhe bark 
bed. I h:n·e more !ban once put only the plants them
seh e~ without any eal'fh, I mean after they had rool~, in
to tbese pans uf watP.r, n·ith 011ly waler sufficient lo kee p 
the rools always co' ered, and found them flouri:::ih be 4 

youd expectation. In my house, the shelf J menlion is 
111pporte<l by iron"I from lhe top, and lhere is aa inten·en· 
in~ space of about ten inches between the back wall and 
the shelf. A neighl>our of mine has placed a leaden cis
tern upon tbe lop of the back flue, (in whicl1, as it is in 
conract wifb the flue, lhe waler is always warm when 
there i'I fire in fbe house,) and finds hh1 fruit excellenl and 
lar..:.e. My shelf does not touch lhe back Hue, but is 
about a fool ahoH it; and consequently only warmed by 
the air in lhe housP,, Both lhese methods do well. 'fi1e 
w<ty I ·u·co1wl for lhis succei;is i~, that the warm air al
wa_rs o.•u·P,ndin~ lo the part where this shelf is placed, as 
beintt the hie?;hPr;il p~trl of thr house, keeps it much hotter 
than in any olhf'r parl. '.rhe temperature al Iha! phce 
i111. I helieq•, 5tldo111 lesR than whal is indicated by 73• of 
Falirenhtil's fl1rrlllo ~ ncfer, and when the sun shfnes it is 
oflen aho\·t 100°; the waler the plants gro\v in, set>f!IS to 
eoaule them to ueal' the greatest beat, if sufficient air is 
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allowed; and I often see the roots of the plan ls growing 
out of the holes in the botloro of the pot of earth, aml 
shooting vigorously in the waler." 

BR0:.1 LJS, BROoll oaass, in botany: a genus Qf the 
digynia order, and triandria class of plants; and, in !he 
nalural method, rilnking under the 4th order, gramin~. 
1.'he calyx is hivalvei:I, ha·i.-ing a pa rtial spike, oblong and 
round, opposite grains, with an awn belo w the point 0£ 
each ouler '' al~e. There are 25 sp e cies, of which se\'en 
are ual i\ cs of Britain, vir. 

1. Brom us an·eusis , common broow grass; 
2. R1·ornus ciliatus, wall broom grass ; 
!}. Brom us giganteus, tall broom grass; 
4. Brom us piunatus, spiked broom grass; 
5. Brnmus ramosus, wood broom grass; 
6. Brnnrns secaliou:;1, field broom grass; 
7. B om us s(erilis, barren broom grase:. 
BRON<.!IIIA. See AN•'rOMY. 
BRONCHOCELE, in surgery, a tumour rising in the 

fore part of !he neck. This di sorder with us is lrec1uenlly 
ca.lied a Derbyshire neck, on account of the inhabitants 
of that county being much subject 10 it; probabl) for the 
same reason~ i hat the inhabitants about the vallies of the 
Alps, and othe1· mouatainous countries, are so much af4 

fect ed with it. 'rbe most common siluation of this tiwell
iug i" lh e s i(les of the thyroid gland, and in many cases 
ii i:i eems lo cons ist of a general eulargement of that organ. 
'.rliis disease is known to predominate most in countrie3 
afferted by the humitlity of the almosphere, joined with 
cxces~he heal: it increases in the spting time, and di. 
minishes in the autumn; it is less prevalent in cold and 
dry seawns, llrnn in those !hat are damp, and moderate~ 
ly warm; it has been asserted that its progress, wherever 
ii is endemial, is in exact proportion to the degree of mois· 
ture indicaled by 1he hydromeler. 

IlRONCl-IOT0:\1Y, in surgery, an incision made in 
the aspera arleria, or windpipe, which is necessary in 
many cases, an<l e specially in a \·iole nt quinsy, to prevent 
surfoca tion from the great in8ammalion or lumour of the 
part!. JI is also called laryngotomy and tracheotomy. 
See Run GER L 

BRO'.l<CHUS, in anatomy, the lower port of the aspe
ra ar1el'ia, <lidding in bronch ire, or branches. Jn thi3 
se 11 5e ii stancis cont radisting ui i:i heU from 1he larynx:. rrhe 
name is frpqu e nlly exlended to lhe whole aspera arleria 
or lrachea. 

BRONTL!E, thun<ler stones, a kind of hemispherical 
slones <lidde d by zones. The word is Greek, signifying 
thunder, in re ference lo the popular tradilion, llrnt this 
speciei! of ~!ones fall in thunder sbowel's. 

BRONZE> a compound metal, composed of from 6 to 
12 parls oflin combined wilh 100 parls of copper. This 
~11.oy is heavi~r than coppe_r, and posse sses more lenacily; 
11 as more ftmble, and Jess liable to be allere<I by expo">ure 
to the air. This composition is used for cannon as well 
as for rnerl ali;i. 

BRO N'ZES, a name giH11 by antiquarian• to f.~ures 
either of men or beasls, lo uru~, and, io e;eneral, to every 
piPre of sculpture which !he anfienls made of that melaJ 
\Ve liken-i«:e g-he tlJe name of bronzes to stalnes and 
buc;its rasl of brnnze, 'rhelher these 11ieces are copie!I gf 
antiques, or orit,,inal subjects. 
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The rnetho<l of ca sting bronzes is as follows: The 
fie:tJ re to be cast, musl ha\e a mould maJe on it with a 
mixture of one rrn rt of r1\a:,,ter of Pads, and l\\O pa rts of 
brick dust. In lh e joiu ls Iii lie cha1111e ls should be cut 
from cliffe re nf pad s of tbe inte,.nal hollo'i", tendii1g up· 
lVitrd, ro gi'e " ent to ihe air which the metal \\ill fo11.;e 
ou t, as it runs inlo the mould. " ' hen !he ruould is made, 
a thin lay er of clay s hould be spread Ol'er the inside, the 
sam e thickness the bronze is intended fo be: then the 
moult.I must be clobed, and !he hollow within the layu of 
clay filled wilh I wo lhirtls of brick dust, and one third of 
plasler mixe<l wilh waler. This will make the core; and 
if the fi gure lo be cast should be large, stro11g bars of iron 
forrning a skelelon of support for the rnetal figure wust be 
]aid in the mould, and round this the core must be C0!51; 

when Ibis is dor1e, the mould must be opened again, and 
round this the core of clny taken out; 1he mould an<l core 
must be tho1oughly dried, to prevent auy accident wllh 
the casl. The core i• then to be laid in the mould, and 
supported by short bars of bronze which run through !he 
Jhould in1o the core. 'rhe mould is now to be laid in a 
situation for casling; a channel must be conlinue<l suffi· 
cienlly sloping from the reservoir of metal to 1he mouth 
of the mould for the liquid bronze to run easily. 'l'he 
form of the furnace, and the manner of running the metal, 
are the same as those employed in the bell foundery. 

BRONZING, lhe arl of varnishing wood, plaster, il'O• 
ry, &c. so as to giYe them 1he colonr of bronze. There 
are two sorts of composition used for Ibis purpose, lhe 
red and the yellow; 1he !alter is made of the 6nest cop· 
per dust, and to the fos·mer is added a smail quaJ1tity of 
red ochre, ·well puh·erized. Both are applit:d with var
nish, and the work is dried over a cha6ngdish a~ soon as 
bronzett. 

BROOM, in botany. See SrARTIOM, and GENISTA. 
Bnool\I li' LOWER, on11•e de ltt geniste, an order inetitut

e<l by SI. Louis, king of France, to show the esteem 
which he had for the queen bis '"ife; and who, tbe even· 
ing before his queen's coronation, receiYe<l this order 
himself. 

The collar of this order was a gold chain of broom 
Bowers, interlaced with fleuMle~lis: !he inscription, 1' ex~ 
allat humiles," the founder accounting tbe broom the 
symbol of humility. 

BROS.LEA, in holany, a genus of plants, of the order 
monogynia, and pen1andria class. The characters He 
1hese: fhe cup is a one leaved perianthium, five segments; 
the flower is monopetalous, of the shape of a truncated 
cone. The fruit is a roundish capsule, divided into fil'e 
cells, and opening at the sides, discharges a grear number 
ofseecls. There is one species, a native of South America. 

BROTHERHOOD of God, a Chrislian denomi11ation 
associated together for res trainine; and abolishing lhe right 
and e'iercise of private war. This serf was founded in 
1he 12th C' entlll'y by a carpenter at Guienne, who pre· 
temle<l to ha' e had dh·ine communicalion with Je~us 
Christ and the Virgin Mary. He was recehed as an in· 
sp;red messenger of God. !Hany prelates and barons as· 
s~mbled at ~uy, anc..1 took an oalh, not only to make peace 
with all their own enemies, but 10 altack sud1 as refused 
to lay down lheir arms, and to be reconciled to their ene· 
mies. 

ll.l1£l\VALLIA, in botany, a genus of the angiosper· 
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mia order, In tbe didynarnia clas• of plant&. The e11ea• 
tial characier is, calyx 6\ e toothed: rurolla fhe cleft 
equal spreading wi1h lhe na,el closed: anlhen, two Jarg! 
er: cap• ul_e one celled. There are two species, bola 
annual .. , v1z. 

J. Browallia demissa, " 'if h a single flower upon ncb 
footstalk. The seeds wei e oent to !llr. Miller, fa om Pa· 
nama. The ftmrers a1·e of a light blue colour, sorue1twet 
incli11ing to a purple or red; and there ue oflen three 
colours of fio1<ers on lhe same plan!. They flower in 
July, Augusl, and September. 

2. Browallia elara, wilh one or many flowrrs on eacla 
footslalk, is a nafi,~ e of Peru. The stalk appears some
what shrubby§ lhe fool stalks have sometirh~s 011e flower, 
others \Vilh lbree, and others with five. of a deep ,·iolet 
colou1" As both •peries of browallia are annual planta, 
they must be raised from seeds, which are to be aowo oa 
a hol bed; but they may be transplanted in June, into 
the borders of the flower garden; where, if lhe wealbet 
pro\•es warm, they will flower and perfect aeeds; but leaa 
these should fail, there should be a plant or two kept jg 
the greenhouse to secure seeds. 

BRO\VN, among dyers, painter:!!, &c. a du1ky colour, 
i11clining toward redness. Of thie colour there are uri
ous shades or degrees, dist ingui•hed by different app<lta. 
tions; for instance, Spanish brown, a aad bro'lfn, a tawny 
brown, the London brown, a clo' e brown, &c. 

Spanish brown is a dark dull re<l, of a horse fteola 
colour. II is an earth, and is of great use among paintert, 
being ge11erally used as the first and prirning colour lbal 
they lay upon any kind of limber work in house paioting. 
That which is of fhe deepest colour, and freeat from 
slones, is 1he best. Though this is of a dirty b1own col• 
our, yel ii is not much used to colour any gannenl, unleM it 
be an old man's gowD; but lo shadow ''ermilion. or rolay 
upon any dark ground behind a picture, or to shodow 
yellow berries in lhe darkest places, \\hen lake iswanled, 
&c. It is best and brightest when burnt in the fire 1ill ii 
is red hot, although, to colour a .hal'e, hor~e, dog, or lbt 
like, it should not be burnt; but, for other uses, ii ifl beat 
when it is burnt, as for instance, for colouring wood, potf"t 
bodies of trees, or any thing else of nood, or any dart 
ground of a picture. 

The me I hod of dyeing browns is by pluu~ing the cloth 
in a boiling balh of red wood ground and nut gall• h<uie
ed; and when it has boiled for two hours and a half,ond 
has been cooled and aired, it is plunged a~ain in the saJDI 
balh, to which a proportionable quantify of coppera1mu1I 
first be added. The more dull you ~· ould ba1 e the browa, 
the more copperas must be put in. 

BROWNISTS, in church history, a religiou1 1ect, 
which spru11g up in England toward lhe end of !he 16th 
cenlury. Their leader was oue Robert Brown, horn It 
Norlhampton. 'l'hey separated from the estaWi1bed 
church, on account of its discipline and form of gonrn
menf. They eqnally disliked episcop•cy and pr .. byte
rianisrn. They condemned the solemn celebration. of 
marria~es in churches, maintaining, that matrimony be1ag 
a political contract, the con61mationof jf onj!;hl lopro
reed from the ch-ii magistrate. They rejected all forml 
of prayer, and held that the Lord's prayer was not to be 
recited as a prayer; being given only as a model, upoa 
which to form our prayers. 
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BRUCEA, in botany, a genus of the tetrandrio order, 
anJ dioec111. class or plants. The essenlial character i•, 
calyx four lea\ed: corolla, four petaled: fem. pcrri. four 
one seeded. Tliere i:t one species, a shrub of Abyst.inia. 
It is a &i,nple biller, lea\ iug in the throat some I biog 
of rouAhnc~11 reoemUling ipecacuanha. 

BRUUHU::i, a genni of coleopterous insects, with fili
for1n a11te11n.e, equal 6.liform feelers, and acumioated lip. 
The 1o1pecie" of th1:1 genus are in all twenty-five. 

Bil Ul i:i ER~ the n•me of a concave tool used for grind
ing: and poliishing 1 he &pecula of telescopes. It is made 
of brass about a qn,1rter of an inch thick, and hammered as 
ne;u !he g 1uge a!! possible. 11 is tinned on the convex 
side, and made equally broad at bottom and lop. By lhi-s 
inslr;1ment the speculum is prepared for the hands of the 
polt.;lier. 

llRUNSFEJ,fA, in botany, a genus of the monogynia 
ordel', auJ pentan<lria claa:i of planls. The col'Olla is 
funuel shaped, and \'ery lorn~; and !be fruil an uniloctilar 
pol.YMperfllOtlii berry. rrhere are (WO species. 

Bru11~felia America.na, ri-ses six or eight feel high, haa 
a "uody branching rough etem, with oblong entire leares 
on foolslaJk~, and laq.e whitish flowers by threes or fours at 
the entts of I be branches, succeeded by round saffron col· 
oured soft fruil. It may be raised from seeds sown in 
pota in 1he spring, anrl plunged in a bark bed. ll may 
also be pl'Opagated by cullings planted in pots in lhe 
eame season, plun)bing lhern also in a bark bed or other 
hol bed umJer glasses. The planls mast always remain 
in the sto\e. 2d, B. undulate. Both ualives of Ja~ 
ruaica. 

BRUNIA, in botany, a genus of the monogynia or
der, and perllandria class of planls. The Bowers are ag· 
gregate orclmderPd; lhe filamenl-s iuserled into lheheels 
of lhe petals; lhe stigma is bifid, Ille seeds are solilary, 
11.nd the capirnle is bilocular. There are eight species, na· 
ti\'eR of 1be Cape. 

BRUNlCH IA cirrhosa, in botany, a plant of the 
c1ass tlecandiia, order <lii:i;ynia. The cal. 5 parled, cur. 
none, capsule 1 sperm. 3 sided. lt is a nali,·e of Carolina 
and ~fa,isippi. (a) 

BRUNONIAN •!/Siem, the system of medicine <li;
co,·ered by the late Dr. Brown, and explained al laqre in 
hii Elementi:i of Medii.:ine. It might appear proper lo 
p:i\e au ar.counl of I his <loclrine unrler the general arricle 
Jhrn1c1NE; bul lhe new system differs so widely from all 
former sy:,.lems of tha.t science, that we lhink ii more 
con~islenl wilh propl'iely lo delineate it under its own 
proper ti Ile. The following will gh e a sufficient \ iew of 
11ie 011lli11es of llus rloclrinc lo surh as are unacquainted 
with it; •tnd for ils minulim we must rnfer to lhe doctor's 
cnvn work.:;, and lliose of Dr. Bed<loes, Dr. Jones, &c. 

BHUNON"IAN s.11~tem, account of. The human boJy, 
particularly lhe sysfem of solids it con~isls of, is a form of 
Ji, ing matler, who1'e characlerisli~s are sensalion an<l mo~ 
1ion. The c•p;11Jility of bein~ alfocled by e•ternal pow
ers is fel'lne<l txcitubilil,rJ; the agents stimuli, or exciting 
powers; the re·rnlt t.uiltment . . l\'ilhout this p1operty, 
e:-ccilabilily, the hotly would be tfeacl inerl malter: L>y 
1hi~ property ii beco111e1J Ii' ine; mall er; by thi!J properly, 
called into acrit1n hy 1he e"ciline; powers, it becomes a 
li1ing •JAleno. While the slim11li •cl on the txcilabili
ly 1rilh a suJ!icieot degree of power, then is the pleasant 
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5eMation of health : when they raise the excitement 
abo\'e tbis poinl, or deptess it belo~v it, di:!ease lakes 
place: when lhe alimuli cease to act, or tbe :;;ysteru lo 
feel their power, death ensues. Exr.itability is a prop.
erty of li\ing maHer, _ peculiar aud inherent, bul it is a 
properly which Dr. Brown did oot pretend lo explain. 
Ile lefl it as sir Isaac r\ewtoo Jid his attraction., as a prop .. 
erly not to be invesligaled. Of lhis euergy or power 
thet'e ia assigned lo every living system, at the commence· 
menl of Jife, a certain qu3111ity or proporlion; but its 
quantity differs in each, and in the same body it is found 
to change; f.tn lhe excitability, according to circum
stances, may be "abundan1, i11creased,. accurnulaled, su
perliuous, exhausted, consumed/' &c. The siim'Uli, or 
exciting powers, are -0f two classes, external and iulernal. 
The ex.lernal stimuli are heal, lighl, sounJ, air, :rnd mo
tion; food, driuk, medicines, and wbateveL' else i8 taken 
irilo !he body, not excepling poisons and contagions. 
'11 he internal are the functions of the body, the blood, 
the secrelions, muscular exerlion, and liuaJly lbe powers 
of the mind; as sensation, passion, and I bought. E:1: .. 
citem.ent is life; the naluL·al movemenls of !be machine, 
and lhe functions resulting from these, us sensation. re
flection, an<l ,•oluutal'y motion, as they immediately ftow 
from lb.e exciling powers, are 'igorous when lhey are 
~!rung, lang11i<l wheo they are weak, aJHI cease when rhey 
are laken away enlireiy. 'l'bu~ ou1· body is confinually 
mu,·ell by exfernal agcnls, anJ life is aforced stute. Om· 
weak frame has an unceasing tem.lency to di.,:solution, 
which is oppo1;1,ed only by the ince ssiinl applicalion of ex
citing J)OIVers, which are the sou1·ces of life, aud which, 
being parlially or completely wj1hdrawn, are imm.ediat£:1y 
followed by disease or d.ealb. Jt is also a principle of 
!his doctrine, that "all stimuli by acling on the excilabil .. 
ity exhaust it." 'l~1us lhe stimuli of food, i.lir, molion, 
pa..;sion, aacl thought, have supported !lie body through. 
the labours of lbe day: Ibey ham snpporled !he fun.c• 
tions by acting on the excitability; in !he e\•euing it i1 
exhausted by their conlinued operalion; they ha\"e no 
longer lhe same power; the fuuclions fail; we sink info 
resr, and conliaue in sleep, unaffected by the ~timuli, re· 
newing by sleep Iha! excitability whiclt had been exhaust .. 
ed by lhe labours or by the pleasures of the day; we rii3e 
with resfo1·ed exci1ability; we feel a new power of ex .. 
cite men I in every object around us ; we are refreshed in 
tlie morning, and languid at night, and our whole life is an 
alfernati<Jn or motion :111(} res!, of nclion and sleep, of 
apa1hy and pleasure, of wasling our excilabHity by day 
in labl'Ur or enjoyment, and of recruiting it by uighl by 
the abslraclion of all stimulant powers. TUe l'ame phi· 
losophy extends to the duration of life: in cl!i/Uhoocl ex.· 
citabilily i::1 abundant in quantity, as being litlle exhau\:if· 
ed; bu! ii is low in power, because the lender stamina arid 
accumulaled excitability of children can neifher suffer 
nor support high excitement. Their excitahilily is ~o 
abundant, that they are easily supported by weak diet 
and low exciting powers, and therefore mosl of tJ1eir tli~ ... 
eases are diseases of weakness. Jn yonlh a11<l manhood 
the excitabi.lity }s yet enlire, lhe stamina are strouf!, the 
powerful sltmult . are ap~lied, ar.d lii~h ra~sions prel ail: 
these are tl.Je periods ofl11~our, and tbe em of inflamma .. 
tor~ .disP;ase. In o1d age lhe slamina are worn, the exci
tability IS exhausted, the cuwuwn stimuli have lost Jheir 



BRUNONIAN SYSTE~I. 

power, and the system begins 1o decline ; we have at thP same time combine'1 with a ne~ i;perie~. By mere .. 
weakness of body, imbecility of mind, and asthenic dis- lywitLdrawing the -stimuli, such weulrne~s l'ould bepro
eascs. lVe may las! 'lf all have recourse to more gener- ducedassbouldhe temporary only, and u11i:ht be rfol).e awr1y 
ous diet, anti raise the stimulanl powers by subslituting wine by restoring the usual excitin'! powers; hul" here the alimu
to \\Taler or brandy to wine; thus perhaps excitement rn~y Ii are withdrawn, excilability is accumula~ed, and when it j1 
be awhile supported, and life prolonged; but in a few accumulated in an undue degree, it cannot bear the usual 
yeal'S these also fail. This doctrine further teache", that stimuli, and will not gi\'e 011t the heallhy degree of excile
our body is ne,·er moved but by exciling powere. Nooe ment. Thus, direc1 debility caused by the absence of excit· 
but stimuli affect our system. That I here are direct seda- ing powers, i.s attended with accumulation of exciral.iiliry. 
tires in nature, is esteemed an uaphilosophical and vulgar lnclirect debilily, caused by superabundant stimuli, is a(. 
error. ln stimuli there is a gradation which, being re1a- tended with exhausted excitability. 'rhe former is most 
th·e to the system, deLeives our sense; for, as some slim.. easily cured, as we have but to apply stimuli, and rai1e 
uli are powerful and olhers weak, a low slimulus applied the excitement: the latter is difficullly cured; for the 
after a more powerful one, will slimulate Jess than lhe excitability being in some degree exhausled, the system 
former, will allay the motions which the former bad ex- is leas susceptible, and has less excit:lbilily to operate 
cited, antl will, lberefore, be named a :i;edative. rrake upon for the restoration of heallb. The absti·action of 
heat as an example cf this: cold is but an abstraction of stimuli is an immediate cause of weakness; high excitemeot 
:heat, yet ii is thought a positive existence; and cold is isastateoflhe system which theexcilabilily caouot long 
na!fled a sedathe and heat a stimulant power. To delect endure without behigexhausted, so that stimuli themsehe1 
this deception of sense, plunge the righl hand into water produce ullimate weakness. Since, therefore, hi¥.h t'I· 

at the heat of 150°, lhe left into melting snow; withdraw cilement is temporary only, and has but one cau!ie, while 
ho1b, and plunge them at once into waler at 100°, it will weakness i<; a permanent state, and has many cam1e11, the 
pro"e at once stimulant and sedalive; cold or seclafi\e to diseases of debility must in a\ ery great proporlion exceed 
the right hand, and hot or stimulant to lhe left. So is in number the diseases of excessi\e strength; anddil .. 
fasting an abstraction of the wonted slimulus of food, eases of excessive strength must ultimately end lbere. If 
bleeding of the usual stimulus of blood, and so on. Heallh, 97 of 100 diseases arise from weakness, lhe conclu· 
then, is the due operation of stimuli on a well regulated sion must be of the first import.inr.e in praclice. Hence 
excitability, producing a motlerate excitemenl, and a it is a general principle in this syslear, that though 
pleasant sensation, moving the whole system with a just there are many individual Jiseases, there are but lwo 1tale1 
degree of power, and giving all the functiona lheil' clue of the system, and two general melhods of cure; and 
energy ant.I tone. Aslhenic disease, disease of debility though it admils the difference between local and general 
or of weakness, is tLe result of stimuli applied io a low diseases, yet it does not allow thal a local sthenic disease 
degree, or of the system less easily excited. Sthenic can exisl for any time along with a geaeral aslhenic dia .. 
disease, or disease of strength, is the result of stimuli ap- 1hesis, or vice versa. For th cure of all those disea&H 
plied in too greal a degree, or of a system too suscepti- which sf and above the point of heallh, not bing more is rt• 
ble of excitement. The first is depression of excilement q11ired than withdrawing the s1im11li of food, cl rink, heat, 
below the heallhy state: it produces languid motions and &c. or by evacuation, as blee<linir, \'Omifing, and purging. 
functions" and requires excitement for its cure. 'rhe For all those disease.:: which stand below rhe point of 
second is a strong slate of lhe syslem, wound up to too heallh, we use the natural slimuli of dirt, beef tea, wint, 
high a degree of excitement. 11 is an exubel'ance of heat, &c. or !he less natural $liumli of t11e pharruacopreia, 
health and strength. It is marked by violent moremenfs, 1be chief of wbich are opium, el her, rnla:ile alkali, muik, 
and is cured by exlraction of stimuli. Thus are all our camphor, brandy, and ofhe1 1<piril!3. The cause of the 
ruala<lie~ either diseases of weakness or of excessh·e one form of -disease is lhe cure of the olber; in fhe one 
strength; and this is !he foundation of t1he Brnnonian we raise 1l1e excitemenl till it arrives al !he poinl of heallh; 
scale, which has for ils middle point heal1h; below that in the olbe.r we depress it to the saooe point: havingaft'ecf· 
are arranged the diseases of weakness; above it fbe dis- ed this by the powers of medicine, we keep it there by 
eases of excessive strength; an<l in both dh+sions of the allenlion to regimen; and the great ohjecl in the Bruno• 
scale, diseases are so arrang;ed, that lhe worsl forms are nian practice is to hit the point of heallh, neilher to.stop 
set off at the e;reatest distance from tbe middle poinl, to short of this object, nor 10 pass heyond ii; for by e1lher 
mark them RS f he widest deviations from the heallhy slate. imprudence we may do much harn1. By profusion of slim· 
'I1o illustl'afe still furtl1er the nature of these fwo forrus uli we may com·ert a disease of weakness info a di~eus~ 
of t.!i~ease, we must observe their respective causes. of inO~mmation: by too Se\ ere an alJ!-ilrartion of sl1muli 
Sthenia, or excessh·e strength, is simply the effect of we may run into the opposite exces~, cnn,·erting int~ a 
n~an.y or powerfill sfiarnli acting on the system. Al!!lhe- disease of weakness what was orie:;inally a disease of \'IO

ma 1~ t.he immediate effect of withdrawing these; but as. Jeni inflammation. The U!ile of s1imuli in asthenic diMeases 
tbe~llil. 1~ "?t ~o simple as its opposite state, for debilijy is lo be regulated by the cause and state of thf! di!;ease. 
varies m 11? nature according to its various rauses. J. In all dh;i.eases of indirect weaknc~s, where e'l:citabilily hat 
Dy .a?strachon o~ exciting powers is produce LI a spPcies of been exhausted, the stren~lh mus I be raii.ed bv lhe im· 
debility nam~d. direct. 2. By long or ' 'iolenl application mediate application of the most powerful slimuli, which 
of strong exc.1trng power:;, the excitahility is exhaust eel; are lo be slowly reclured in qnanlily or ~frenglh, till m~d
bot~.the .exc1teme~t a~d the slrene:th fail: this species of erate or ordinary stimuli suffice for e.upporlio~ the ex.cite· 
deb1hly IS nanied indirect. 3. ·when the exci!ine; now. ment of health. In all cases of direct weaknras, •here 
ers are withdrawn, and the direct debility produced; it is excitability is accumulated, the immediate applicatioo al 
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powerruJ stimuli would destroy. Weak stimuli must be 
first used, the superabundant excitability must be ~radually 
was led, and the doses \•ery slowly increased, till we rise 
to rbe point ofbealtb. 

Dr. Brown's frec1uenl prescriptions of 'vine, spirits, and 
opium, to bis palients in asthenic diseases, with his repeat· 
ed recommendations of these stimuli in liis leclures .and 
writings, raised a \'Cry genernl prejudice against hi:; sys
tem au<l practice, among those who knew nothing of either 
bnt from \·ague report. They aileged that, though he 
might cure the diseases of his palienls, he would tnfalhbly 
corrupt 1heir morals, by habituating them to such dan_ge~
ous medicines. Frnm these char~es Dr. Bed does 'indi
cates the doctrine, in !he following ..... words: p. 159. "The 
Ilrunoniau system has been frequently charged wi1h in-
1cmperance; the objection is serious, but lbe \'iew alrea~y 
giHn of i1s principles shows it to be groundless. ~o 
writer has insisted so much upon the dependence of 1tre 
upon external causes, or so slrongly slafe<l lhe inevitable 
consequences of excess; and there are no means of pro· 
mating morality upon which we ran rely, except the 
knowledge of the true relations between man and olher 
beings or bodies. For by this knowledge we are direclly 
led to slnm what is hurlful, and pul'sue what is salutary." 
And what stronger motil·e of temperance can philosophy 
itself incukate than the Brunonian doctrine does, when it 
teaches, that every act of intemperance and excess lends 
to exhaust the 'ery principle of life? 

Dr. Beddoes, fhQugh be seems to be a decided Bruno
Jlian, has nevertheless, wilh gl'eal candour as well as judg. 
menl, pointed oul a few of lhe imperfections or 1l1e new 
doctrine. 1. He obsenes, that, as Dr. Brown "assumes 
that a certain portion of excital>ilily is originally assigned 
to every lh ing sys1em, by J1is \·ery assumption he denies 
its ron1innal production, subscqnC'nt diffusion, and expen· 
diture." 2. He next objecls against tbe <loclor's cc uni
formity of operalion in stimulants." "Heat and wine," 
he jusl ly obsenes, c' can ne,·er acl in the same manner; for 
no per8on is inloxicalecl by heal.'' He adds, "Had it 
been once allowed by Bron·n tLat the different constitu· 
ent parls of the body bear a different relation to the same 
ac:enls, be must have a<lmitled lhe operalion or sperific 
slimulants to an unlimited extent." On the subject of 
prtdispm1ilion to disease, he obsenes, "!hat though 
facts ha,·e bt•eu noted, the principle lies in\'oh·ed in total 
obscurity. Brown does not purposely elude the difficul ... 
ty, but his principles lead him beside ii; and we may 
Uoubl whether !he term predisposition ought in strict 
propriety to ha,·e appeared in his Elements; for predis
position is wilh him a slight dii:;ease, differing only in de~ 
J!;l'('.e from I hat into which the person predisposed falls." 
4. u 1,here are se,·eral other opinio11s," he adds, u which, 
in a complete re,·isal of the Brnnonian system, would re· 
quil'C partirular examination; such as his doctrine con
cerning here<li1ary diseases," ur which Brown denit?s the 
exi ... 1c11cc, "lhe peruliar slate of sthenic inOanunation, 
;rncl the uature of the passion~." 5. And in a note upon 
Brown's preface, lie SIJIC~ tJ1c doclor's opinion, that 
'nearly all Iii~ dbe~1ses of rhildren depend on tlC'bilily,' 
"u [ro~s ancl d11n~ero11~ error," lhot1t?:h he admits lhal 
"11!011i-a1ul" of lhe~m iue r11I offal an e;rly period of life, 
and ten~ of ll1owrnr1ds kepi lanc:11i•d1in~ in mio;:f'ry, by as· 
thenic disea!:ies, for wanl of !he necessaries of life.'' 
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The followin!Z are rtmoag the principal objections tlrnl 
h3Ye been urgeU by the opponenls of lhi .. docl1 in~. f. 
Medicines and the olher exciring power:i <lo not act a:1 
mere stimuli only. If lliey did, they uiust ha\t! <J IJ ui.e 
common nature, and differ only in degret::; where•t:s tlw y 
differ widely in their effects: one produres bilarilJ, as 
wine, &c. another coma, as opium; one poi:son prod1 ct9 
pfuensy, another palsy, a third com ulsions, &c. 11 ipe· 
cacuanha operates on the stomach, jalap on lbe bo\leli;;, 
cream of tartar on the kidneys, and mercury on the o;;ali· 
vary glllnds, thej must ha\' e some peculiar or ::1pecilic 
qualHies supe1added to their stimulant power, an<l 1he 
latler musl be but a subor<linale eifect. Ir hark cures an 
iatermitlent fever, or mercury the venereal disease,\\ hich 
brandy, opium, and even efher c::tnnot, then it is !he duty 
of the pbysician to discover the~e F-ecret, peculiar, and 
inexplicable powers, and lo operale by them, wilhout re· 
gard to their stimulant eflf:cls. 2. In opposilion lo lhe 
Brunonian doctriJJe, that I here is not a direct sedati' e in 
nature, it is argued, lbat fixed air, and the conlt1~ic.111 of 
fe,er, <lysentery, the plague, &c. are direct sedafi, es, 
which do not stimulate in the smallest degree. 3. It Jrns 
been urg~d, that if the new doc Ii ine is true, I here ought 
to be Do such thing as an incurable cJiseRse. All diseases, 
w,hether abo' e or below the point or heahL, ought to 
yield fo lhe abstraction or application of 1he stimuli, as 
long as the excilahility is nol tolal\y exhausted. 4. In 
shorl, ii has been <1rgued, thal if the Brunonian system is 
true, there is ro u~e for no~ology or ph.) 8iolog..} ; 'ery 
lilt le for ch} mislry or bofan5, as a fe\o,, s1in111li, wilh an 
emetic and calhartic or two, are s~flkienl lo supply a 
Bruaonian laborafory; and not mnch e1 en for analomy it· 
self, that grand foundation of medical kno, ... lc1lgP. Bt1t 
wbateHr defiriencics, imperfeclionF-, or inexplic;.1ble mys
teries, may still adhere lo this syslem, ii is a\lo\\ cd, e'en 
by its opponenls, to hale conllibuled greally to lhe im
pro\·emenl of medical praclice; lo ha' e considerably di
minished the former loo frequent prescriptions of ropious 
bleeding on almost every occasion; and to ha,·e les.;ened 
1he number of evacuant doses, and inrreasecl 1hal of cor· 
roborant medicines, in many diseases of weakness, "here 
lhe opposite practice was manifestly injurious. Ami it 
is allowed lo be fhe clufy of every medical practili1..ine1· lo 
examine ii wilhou! preju<lice or parlialily. 
. BRUNS,VICK GREEN, a colour us.etl in paper hang· 

~r;~:' ,:::c~~~ehcr 1~n c::;~:1!~~~5e:~ef:~n~\~~~J~rn~a~:,'b;~I~~;:~: 
filled half full of copper filings or clippings, on "hirb is 
poured a saluraled solulioo of sal ammoniac, which to· 
get her will form the muriate of coppPr, the ammonia be~ 
ing al the same lime disengaged. In a few weeks almost 
the whole of the copper niay be t'Oll\'erled inlo OXJde; 
this being well washec.J, and slowly dried in lhe shade, is 
pure Brunswick !!;reen. 'J'lll'ee parts of muriafe of ammo. 
nia, or sal ammoniac, and two of copper, yield six parts 
of f!tet>n. 

BRfJSJf, a well known domestic uten•il. The wooden 
part of bru..,hes is (CnC'rally of oak, whirh isi cul to its 
proper size by an instrument like a large knife, fa~lencd 
down to lh~ !~lock wi1h n slaple al one end, in surh a 
!1rnnncr !hat 11 '" mo,·eable up ant.J down; to the olhcr end 
1s a handle. The wuoJ 1o be cut is held in the ld1 hand 
wJ1ile the kuife is worked \\ith the rigbt. Tbe knife i~ 
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al~·ays kept ,·ery sharp; and, by its make and mode of 
using, hard wood is ''ery readily _reduced to auy. shaP.e 
and size. This wood, when cut mto the proper sizes, 13 

dl'illed wilh as many boles as is necessary, and into these 
the hair or bristle is put. 

There are brushes of l'arious sor1s, shapes, and sizes; 
bu! the structure of them all is the same, or nearly so. 
When the brislles are sorted, combed, and picked, acer
tain portion of them is taken and lied together in the 
midclle with string, or wilh fine copper or iron wire: in 
this double slate they are fa•tened into the wooden stock 
with glue or with pitch. The ends of the hair ar"11ow 
1o be cut oi and the surface to be made even or uni
form. 

Common hearth brushes and hair brooms are made in a 
•lighter way. As soon a• the stock is brought to its prop
er shape it is drilled, the hairs doubled, and each buudle 
is put into the hole with some hot cement made with pitch 
and resin. 

Jn some brushes, the wires are "isible on the back; in 
olhers the backs are smooth, there being thin slices of 
wooJ glued O\'er the wires. 

A patent was obtained in 1804, by Mr. Thornason, for 
making hearth brushes, the object of which was to con
ceal the hair in a neat metal case, inlo which the hair .. is 
drawn by means of rack WOl'k. 

BRYGMUS, among physicians, a grating noise made 
by the gnashing of teeth, a symptom common in epilepsy, 
and some convulsh'e disorders. See MEDICINE. 

BRYONIA, bryony, a genus of the syugenesia order, 
and monoecia class vf plants; in the natural method rank
ing um]er the 34th order, cucurbitacere. The calyx of 
the male is five toothed, with a quinquefid corolla, and 
three filaments. In the female the calyx is dentaled, 1he 
corolla quadrifid, the style trifid, wilh a roundish many 
seeded berry. There are 19 species, of which the most 
remarkable are: 

J. Bryonia Africana, African tuberous rooted bryony. 
2. Bryonia alba, rough or while bryony \Vilh red tlow

~rs, a native of dry ba11ks under hedges in many parts of 
Britain. 'l1 he roots of !his plant have by impostors been 
wrought into a human shape, and shown for mandrakes. 
'rbeir method was lo find a young thriving plant of bryo
ny; then they opened the eal'lh all round, being careful 
not to disturb the lower fibres; and being provided with 
~rnch a mould as is used for making plaster figures, they 
Jixed the mould close to !he root, fastenin~ it with wire to 
keep it in its proper situation; then they filled the earth 
about the root, lea\ iug it to grow to the shape of the 
tnould, which in one summer it will do; so tJiat if done in 
l\Iarch, by Seplernber it will have the shape. 'rt1e leaves 
of the plant are also imposed on people for mandrake 
lernes, allhoagh there is no resemblance between them, 
11or any agreement in quality. The roots of this species 
are "."eU in medicine. 'These are very large, sometimes 

:~r~~i:ka1:C~ .~.i~;~::ah~~g~ ;th1:e!~s~em~~u:~~~1~J:re~~'te~: 
acrid, an? h1frng; th.e ju~ce is so sharp, as in a Jillie time 
to ex~oriaf~ the skrn; in drying, they lose a great part. 
of the11· ~crimony, ?"~ a!most their whole scent. Bryo
ny ro~t IS .a strong 1mfal111g c~thartic, and applied exteL'
nally JS said to be a powerful d1scutient, 
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3. Bryonia Bonariensis, bryony with hairy palmated 
learns, di\'ided iato five parts, and obtuse segments. It 
is a native of warm countries; but merils cultiHtioo on 
account of the pre I ty appearance it makes when full of fruit. 

4. Bryonia Cretica, spotted bryony of Crete. 
5. B .ryo11ia racemosa, bryony with a rctl olive shaped 

fruit. ll is a native of warm climates, and pel'ennial; Uut 
the branches decay every winter. 

6. Bryonia variegata, the American bryony with varie
gated fruit. 

BR YUM, in botany, a genus of the 56th natural order, 
vis. musci, belonging to the cryplogamia class of planto. 
The anlhera is operculated or covered with a lid, the a.. 
lyptra polished, and there is a filament arising from the 
terminal tubercle. 'rhere are 41 species, most of lhe11 
natives of England. 

BUBO, or BusoE. See SunGERY. 
BUBON, Macedonian parsley: a genus of the digynia 

orcler, and pentandria class of plants; and in the nalural 
metLod ranking uuder the 461h order, umbellatre. Tbc 
fruit is ovated, striated, and \ illous. rf'bere are fire ape-. 
cies, which are propagated by seeds, and require lheco~ 
man culture of other exotic vegetables, vi=. 

J. Buban Galbanum or African ferula, ri6e8 wilh an up
right stalk to the height of eigl.it or ten feel, which at bot
tom is woody, hadng a purplish bark co\Cred wilh 1 
whitish powder that comes off "'hen handled. The top 
of the •talk is terminated by an umbel of yellow flowers; 
which are succeeclet.l by oblong channelled seeds, which 
have a tbin membrane or wing on !heir border. Whea 
any pa1·t of the plant is broken, there issues out a litlle 
thin milk of a cieam colour, which has a strong scenl of 
galbanum. 

2. Buben gummiferum, wilh a mock chervil leaf, rise1 
-with a ligneous stalk about the same heighl, wirh leare1 
at each joint; the small leaves or lobes narrow and t.... 
dented like those of bastard hemlock. The stalk is termi· 
nated by an umbel of small yellow flowers, which are llJC.o 
ceeded by seeds like those of the former sort. The g1~ 
ban um of the shops is supposed to be procured from these 
two species. 

3. Buban Macet!onicum, sends out many leaves from 
the root: the Jowest"grow almost horizontally, spreading 
near the surface of the ground. In the centre of the plant 
arises the flower slem, which is liltle more than a foot 
high, didding into many branches, each terroinaltd by an 
umbel of white flowers, which are succeeded by oblong 
hairy seeds. This plant, in warm counlries, is biennial; 
but in Britain seldom flowers till the third or fourth year; 
but whenever the plant flowers, it always dies. 

4. Bubon rigidius, hard or rigid ferula, is a native of 
Sicily. It is a low perennial plant, having abort, stiff, ~nd 
Tery narrnw lenes: the flower stalk rises a foot high, 
which is terminated by an nmhel of small wbite On,.ert. 
5.1.l. cavigallum. 

BUBONOCELE, or HERNIA INGUI:<Atis. See Sua• 

a F~bBROJl!A, a genus of the class and order polyadel
phia dodecandria. The essential character is, caly~ 
three leaved: petals, five al'chcd, semibifid: anthers, on 
each filament, three: sligma, simple: capsule, muriate, 
euding in o five rayed star. 
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There jg one •pecies, a large tree of the 'Vest Indies, 
resembling the elm. 

BU(;CINATOR. See ANATOMY. 

Bl'CCJNUM, the TanMPET SHELL, a genus of uni· 
vah·e shells, shaped, in some degree, like a horn, or other 
1'ind in•lrument: the belly of the shell is distended, the 
aperture of the mouth is large, wide, and elongated, the 
fail is more or less Jong, and the clavicle more Ol' less ex· 
erted. 

This is a ,·ery numerous genus, the principa1 species of 
which are the pomurn, Plate XXIU. Nat. Hist. fig. 65. 
1piodle shell, the mitre shell, the midas ear shell, the 
gre•t triton shell, the tower of Babel shell, &c. 

The tibells of the buccinum kind arc commonly furnish
ed ~ilh an opcrculum; 1he anim.a1, e limax or snail, sub
ject to some slight difforence in its form in various spe
cies. They are O\' iparous, and the males are said 1o be 
•mallcr and higher in colour lhan the females. 

BUCCO, the Barbel, in ornithology, the name of a 
e;enus in the picre order, dislinguif'hed by having the bill 
sharp edged, compressed on the si<les, 11olChed 011 each 
aide near the apex, bent inwurd, with a long slit beneath 
1he eyes. Nostrils corcred with incumbent feathers: 
feet formed for climbing. 'ri1ere are seventeen specie~, 
and some ,·arietics. '!'bey occm in Africa, but chiefly 
inhabit Asia, and the hotter parts of America. They 
are in general dull an<l sluptd birds; their bill is slout, and 
remarkably CO\' ered with projecling brislles. TJ1ose of 
the ancient hemisphere are nry much dislingnished by 
the thickness and nhortness of the bill; and, far from af~ 
fecting the etupid gra,·ity of the American sp~cies, !hey 
attack the smaller tribes with the boldness and intrepidity 
of the hawk. The principal species are as followw, vi=. 

1. The tamalfa, or spol1etl barbel, a nafrre of Brazil. 
Its k!11gtb is six inches and n hair, of which 1l1e tail occu .. 
Jries two inches; U1e bill is b?'°ked, and divided into two 
points; the bristles or l>eard which covers it ex1ends 
more than half ifs length. They feed chiefly on insects; 
and their flesh, though not good, is eaten by the 11alins. 

2. The Cayanensis, or red heaclerl barbet. rrhis is 
about seven incbee in length; the bill is strong, qf a dark 
ash colour, bending a little downward al the tip; at the 
basis of the upper mandible are a few black bris11es point· 
ing forward o\·er the nostrils. 'l'hey are inhabitanls of 
Cayenne, and are also met with at Guiana and St. Domin
go; and, no doubt, in other hot parts of America. They 
f"ed on ca1erpiUars, locusts, rind large beetles. 

3. The capensis, or collared barbel. The plumage of 
tbi!! bird is agreeably variegated. It is found in Guiana, 
but is a rare -species. 

4. Tbe bucco elcgans, see Plate XXJU. Nat. Hist. 
fig. 66.orelegantbarbet, 1he most beautiful or !he genus. 

b. The virit.lis, or green barbet, is 6} inc bes long; the 
back, the co,·erts of the wini?s, and of tht: !ail, are of n 
"Very fitie green; tbc heat.I is brO\rn gray; the neck is the 
1nme colour, but each feather is edged ,.ith yellow. 

6. The grandi!i, or Cbine~e barbet, is nearly efe,•eo 
inches Jong. The principal <:olour in ifs plumage is a fine 
green mixed wi1h blue, IVhich changes with the lighl. 
Platr, N•t. Hi•t. 6~. ti7. 

Bl1Cf;R08, in ornithology, the name of a genus in the 
llrdcr of piue,5;~11etl in Englioh the hornbill. Birds of 
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this kind lrnl'e the bill convex, curved, sharp at the edge, 
of a large size, and serrated outwardly; a horny l••tJH•L e· 
ranee oo the upper mandible, near I be front of the hL aii , 
nostrils behind the base of the bill, longue actne ._u J 
short; feet formed for walking. Of this genus there are 
thirteen species; the p1incipal of which are, 

J. rrhe buceros rhinoceros, distinguished aborn every 
other of this extraordinary family by the enormity of ii• 
bill. 'l'he upper mandible is red towai·d the base, am.I of 
a whitish yellow from thence to lbe lip; the lower on e en .. 
faely of a whilishyellowexcept all he ba~e,wbereit bblack, 
and hid in the feathers; o·n the top of the upper mandible is 
an appendage, .as large as the bill itsell, anW turning up· 
ward, coutrary to the direction of the bill, J. U rnanti1bles 
of which bend downward; this c.uned horn is vaiiEga1 ed 
with whitish yellow, red, and black, and is as it we1e tJj. 
l•idcd longitudinally by a line of black on each side, 
rrhis bird, when full grown, measures four feet from the 
point of the bill to the tip of the tail. The beak, far 
from being in proportion to the size of I he bi1 d, or u:-.eful 
from its structure, seems to be a c11mb1 ous load to the an· 
imal destined to bear it; m1.ture does not furuisb anolber 
cxan1ple of a weapon of such magnitude allendec..I wilh su 
li!tle effect; the point of it, like that of a le\ er loo for 
rcmo\1edfrom the fulcrum, takes but a feeble hold; it is 
of a substance so sofr, thal its eclge15 are continually brok
en by the least resislance. This singular bird ii!i found 
in Java, Sumatra, the Philippine i!'lands, and otLe1 parts 
of the East Indies. They are 15aid 10 fe€'d on tle:-.h an<l 
carrion, and that they follow the hunlers for 1he pu1rJOse 
of feeding on the entrails of the beasts which they kill: 
i!Jat they chase rats aud mice, and, afler pres~iug them 
flat, toss !hem up and catch them in tbei1· descent, swal
Jcwin~ them whole. 

2. 'The galealu•, or helmeted hornbill. Tl1e pre\·ail
ing colour of the bird is black; and of !Le helwet the 
tops of snuff boxes are somelimei:; made. 

3. The l\Ialaharicus, or pied hornbill. This species is 
two feet ten inches from the point of the bill to lhe extremi· 
ty of the tail. Its bill is eight inches long and two broad, 
and bent from the straight position; a false bill sits like a 
horn close on the first, and follows ils curvature, and is ex
tended from the case fa wi1hin two inches of the point. 
'l,his bir.<.I has been caJled the Indian ra,·en, the horned 
crow, the horned pie of E1hiopia, &c. \.Yheu al rest, 
its head seems to recline on its sho11lders ; and when dis-
1urbed by surpriset it assumes an air of boldness and im. 
p~rtaoce. This bird will eat vegetables and raw flesh; 
.mil catch rats, and de''our small birds alh·e. ft often 
repeats a cry like the clacking of a turkey hen when she 
leads her hl'Ood. 

4. The bicornis, or Philippine bornbill, according to 
Brisson is of the size of the lurkey hen; but ils head is 
much larger, which indeed is requihife, 10 support a bill 
nin~ inches long, and fwo iuches eight lines thick, and 
which carries, abo' e lhe upper mandible, a IJorny excres .. 
cence six inches long, and three inches broad. It in .. 
habits the PhiHppine islands and the East Indies, and 
has a cry inorehke that ofa hog ora calf than ofa bird. · 
1he. Ge~110.os ran~ if a~ong their gods, and pay adoratio~ 
to JI ; JI In es chiefly m woods, feeding on wild fia• al
monds, and the pistachio nut, which it swallows ~l;ole, 
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and, after the exlernal parls of it have been digesled, it 
brings up the nul s again whole, without the kernels beiog 
any wise damaged or unfit for yegetalion. 

BU C HNEHA, in bolaay, a genus of the angiospermia 
order, in the diciynamia class of plants; ranking, in lhe 
na tural method, under the 40lh order, personatre. rrhe 
ch aracters are: lhe calyx is obscurely 5 toolhet.l: corol-
1a, border, 5 cleft, equal: lobes, cordate: capsule, 2 cell· 
ed. There are eleven species, natives of the Cape, 
Soulh America, and lhe "\Vest Indies. 

BUCIDA, in bolany, a genus of the order monogynia, 
in the decandria class of plants; ranked, in the natural 
melbod, under the 12th order, holeracere. The calyx is 
indented in five segments: it has no corolla; and the fruit 
is a .single seeded berry. There is only one species. 

BUCKLER, a piece of defensive armour used by the 
ancients. It was worn on the left arm, and composed of 
wickers woven together, or wood of the lightest sort, but 
most commonly of hides, fortified wilh plates of brass or 
olher melal. 

BUCKRAM, in commerce, a sort of coarse c1oth made 
of hemp, gummed, calendered, and dyed seYeral colours. 
It is put into those places of the lining of a garrn(;nf, which 
are to be slilfand to keep their forms. Sometimes they 
use new pieces of linen clolh to make buckl'ams, but most 
comm6nly old sheels and pieces of ol<l sails. 

BUCKWHEAT. See PoL>"GONUM. 
BUCKTHORN. See RHAMNos. 

B UDD LNG, a method of propa~ating nrious sorts of 
trees, particularly those of the wall fruit kinds. See 
GARDENIN'G. 

BUDOLEIA, in bolany, a genus of the monogynia or
cler, in the telrandria class of plants. 'rbe calyx and co-
1·01la are q11adri6d; the stamina placed at the incisures of 
the corolla. The capsule is bisulcated, bilocular, and po
lyspermous. 'rhere are eight species, of which three de-
8erve nofice. 

1. Buddleia Americana, a native of Jamaica and mos t 
of the other American islands. It rises to the height of 
ten or tweh·e feet, wilb a thick woody stem covered with 
gray bark ; and sends out many hl'anches 1oward the 
top, which come out opposite: at the ends of llie branches 
the flowers are produced in long close spikes brauching 
out in clusters, which are yellow, cons isling of one leaf cut 
into four segment s : these are succeeded by oblong cap
sul es filled witb small seeds. 

2. Bu<ldleia occidental is, a native of Carfhagena. It ri ses 
much higher than the other, dividing into a great number 
of slender branches covered wilh b. russet hairy bark, 
with long spear shaped leaves endiog ia sharp points: at 
the end of the branches are produced branching spikes of 
white flowers growing in whorls ronnd the stalks, wirh 
small spaces between each. All these plants grow in low 
sheltered spot s ; their branches being too tender to resist 
th e fo rce of strong lvinds. 

3. B11ddleia globosa, a native of Chili, but hardy 
enoug h lo sf and the wiafer in this climat e. JI is a beaufi-

~~cl~:~c~~d J~:Js~0t~f~·s t~1~ee~ie:~:~;~:s?t~}:~~~!110~ 1 ~~= 
branche •. 

BUDGE BA.RRELS, among engineers, small barrels 
well hooped, w1lh only one head; on the other end is 
nailed a piece of leather, to d'raw together upon strings 
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like a purse, Their use is for carrying powder along wilh 
a gun or morta1, being less dangerous, and easier carried 
than whole ba1Tels. They are likew ise utsed upon a bat: 
tery of mol'lars, for holding meal powder. 

BUFF, in commerce, a sorl of lealbc.r prepared from 
the skiu of the buffalo, dressed with oil, afler the m•n
ner of &hammy. Thi:i 01akes a 'ery considerable llrHcle 
in the French, English, and Dulch commerce al Constan
tinople, Smyrna, and all along the coast of Africa. 'rhe 
skins of elks, oxen, and other like animals, when prepared 
after !he same manner as that of lhe buflitlo, are likewi&e 
called buffs. 

Of buff skin, or buff lr,alher, are made a sort of coals 
for the horse or gens-d'armes of France, baodaliers, belts

1 

pouches, and gloves. 
BUFFALO. See Bos. 
BUFONIA, TOAD GRASS: a genus of lhe digynia or

der, belonging to the tetrandda class of plants; and i11 the 
natural melhod raoking under the 22d order, caryophyl
lere. The calyx is 4 leaved: tbe corolla, 4 petaled: the 
capsula is monospermous. There is but one species, a 
nal ive of Britain. 

BUG. See Cr>tEX. 
BUGGASINS, in commerce, a name given to buck· 

rams matle of calico. 
BUG!,OSS. See ANceuH. 
BUILDING. See ARclllTECTURE. 
Ilu1 LDING s, laws concerning. The buildings of Lon

don are regulated by what is denominated lhe building 
acl, which repeals and amends se\·eral former acls for rhe 
same purpose. Jt was passed in t11e year 1774, and be· 
gins by di Yiding all buildings into seven rntes or classes, 
for th e plll'pose of subjecling them lo various regulations 
respecting llrn thickness of 1he walls, &c. Surl'eyou of 
districts are appointed to see the rules and regulations of 
this acl properly complied with. Before any building is 
begun to be erected, the mas I er wol'kman is bound lo gh·e 
twenty-four hours nolice to the sur\'eyor, who is to attend 
and view the building, and enforce the observance of lhe 
act. Tbe fees to he paid by the builder lo the surveJOr 
are, for a building of the firs! rate, 3l. !Os. agd for an 
alteration or addilion, Jl. 15s. for a building of the second 
rate, 3l. 3s. an<l for an al1eration J l. 10s. for the third rate, 
2l.10s. and IL. 5s. and for the fourth rate, JI. Is. and 
J5s . 

BULBOCODIUM, mounlain saffron: a genus of the 
rnonogynia order, in the hexanc..lria class of plants; and ia 
the natural method ranking under the ninrh order, spa· 
th<tcere. 'rhe corolla is funnel shaped, and hexapelaloua, 
wilh the heels narrow, supporting the stamina. There ia 
one species, 

Bulbocodiam vernum, which is a native of Spain, and 
has a bulbous root shaped like those of tl1e snow drop, 
which ~ends out three or four spear shaped conca,·e 
leans, between which comes out the flowtr, standing on 
a nry short foolstalk. The flowers appear aboul the 
same time with the last; at first they are of a pale colour, 
but afterward change to a whitish purple. 

BULil\IY, a disease in which the patient is affected 
with an insaliable and perpelua] desire of eating; and, HD• 

less he is indulged, he oflen falls into fainting fits. It is 
also called fumes cauina, canine appetite. Bee MsDI• 
Cl.NE. 
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J'IULK HEADS are parlilions made alhwarf lhe ship, 
witb UoardlS, by which one part is di\•ided from the olher; 
as the v,rcat cabin, gun room, bread rourn, and :several oth
er diri:s1ons. 'l'he bulk head before is'tlle partition be
h•een the forecaslle aad grating iu the bead. 

Bf· L[,. Hee Bo>. 
HULL'S EYE, among seamen, a small, obscure, sub

Jime cloud, 1·uddy in the middle, I hat sometimes appears 
to mariner~, au<l is the ia1meJiale forerunner of a great 
slorm at sea. lt is al ... a used for a small oval block of hard 
wood, wilboul sheaves. It is turned in a lathe, has a groo\e 
round the outside, and an oval hole gouged through the 
middle, 

Bu LL, among ecclesiastics, a n•ri1ten letter, despatched, 
by onler of the pope, from the Roman cJmncery, and 
sealed "'ith lead, being wrilten on pa..rclimeol, by which it 
is pal'lly distinguished from a brief. It is a kind of apos
tolical rescript, or edicl, and is chiefly in use in malters of 
ju~lice or grace. If the former is the inlention of the bull, 
tLe lead i.<:1 hung by a hempen cord; if the latter, by a silk
en 1Lread. It is this pendent lead, 01· seal, which i!!, prop
erly speaking, the bull; and which is impressed, on one 
side, with the heads of 81. Peter and St. Paul, an<l on 
th~ other with tLe name of the pope, and the yea1· of bis 
ponlificate. 'rl1e bull is written in au old, round, Gothic let
ter, aud i~ divided into 6\•e parls; the narrative of the fact, 
the co11cep1ion, the clause, the date, and the salulalion, in 
which the pope slyles himself servus senorum, i.e. !he 
servant of servanfs. These inslrnroents, besides lhe lead 
h,1nglng to them, have a cross, wilh some text of Scripture, 
or religious motro, aboul ii. Bulls are grnnted for the con· 
secralion of bishops, the promotion to benefices, and the 
celebration of jubilees, &c. 

Bu1.L, in cama Domini, a particular bull read e\·ery 
year, on the day of the Lo1·<l's supper, or i\laundy 
Thursday, in the pope's presence, containing excommu
nicalions and anathemas agaiust herelics, and all wJ10 dis. 
tul'b 01· oppose 1be jul'isdiclion of lbe holy see. Afler 
the rt:adiog of the bull, the pope throws a lrnrning torch 
inlo lhe public place, lo denole lhe thunder of Ibis anatb· 
ema. 

BULL, golden, an edict, or imperial constitnHon, made 
by the emperor Charles IV. 1·eputed to be the magna char
ta, or the fundamental law, of the German empire. Jt is 
called golden, because it has a golden seal, in t be form of a 
pope's bull, tied wi1hyellow and red cords of silk; upon one 
eide is the emperor represented sil ling on his throne, and on 
the other the capitol of Rome. It is also called Caroline, on 
Charlrs !V's accounl. Till lhe publicalion of 1he golden 
bull, the form and ceremony of the election of an emperor 
were dubious and undetermined, and the number of the 
eleclors nol fixed. Thi• solemn edict regulated the func
tions, ri~blB, prh•ileges, and pre-eminences of the elec
tor·s. The originalJ which is in Lalin, on vellum, is pre-
1ened at Frankfort: this ordonnance, containing thirty 
arlicle1, or chapters, was approved of by all the princes of 

th~TJftA:~~ ~eo~~~:1!~~' \nh~0~~~e of a genus of shells, 
the character of which is thus defined: animal a limax; 
shell unil'fth·e, convoloted, nnd unarmed; mouth or aper
ture somen•hat straightened, oblong, longiludinel, and al 
the base very entire; pillar lip oblique and smooth. 
'l'here are many species. 
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BULL~, in Roman antiquiry, ornamenfs al fir~t gh·en 
only to the son~ of noblemen; though afterward they ~e· 
came of more common use. '.flds ornament was first g1,·· 
en by 'rarquinus wilh the pne!e:da 10 hi~ son, who had, 
n ith hi.sown band, at four1een years of age, killed an en
eu1y. 

BULL10r\, uncoined golt.l or si"·er in the mass. 
'fbose mcfal.s are called so, either when ~melled fron1 

!he native oar, and not perfectly re6ned, or when Ibey 
are perfectly refined but melled down in bars or ingole, or 
in any unwrought body of aoy degree of fineness. 

" ' hen gold and silrer are in their purily, they ar~ so 
soft and flexible that they cannot well be brought 111!0 
a11y fashion for use, without being first reduced aml hard
ened with an alloy of some o!her baser melal. 'fo pre
Yent abuses, according to the laws of England, all saris of 
wrought phtle in genen1l ought to be made to !he legal 
standard : and t be price of our standard gold and sih·er, 
the· common rule whereby lo set a value on their bullion, 
whether the same is in ingolsJ bars, Just, or in foreign 
specie; whence it is easy to conceive !hat the Yalue of 
bullion cannot be exactly known wilhoul beiug first assay
ed, lhat the cxart quuntiry of pure melal !herein contain
ed may be tlcterminccl, an<l consequen!ly whether it is 
abo\'C or below the standard. 

BUMALDA, in bolany, a genus of the cli1rynia order, 
belonging to 1he penlandria class of plants. '.fhe corolla 
is !he petaled, slyles ,·illosc, capsule two celleJ, two 
beaked. There is one species, a native of Japan. 

BUi\JELJA, a gcrrn~ of the class and orJer pcntandria 
monQgynia. 'The csscnlial character jg, corolla five cleft, 
with five leaHd neclary, drupe one seeded. rf'here are 
se,·en ~pecics, all lrees and shrubs, no\li\'es of the 'Vest 
Indies, callecl there bastard bully tree. 

BUl\TICJLLI, a religious secl of l\fohornelans in 
Egypl and Barbary, who pre lend lo fighl wilh rie• ils, and 
commonly appear in a fright an<l co,·Cred wilh wounds 
ancl bruises. 

BUNIA8, in botany, a genus of the order siliquo~a, 
and telrnclynamia class of plants, and ranking under the 
1hirly-ninth nalural order, siliquosre. The siliqua is 
fleciduous, four sided, muricaled, or shagreened with 
uner1ual pointed angles. There are nine species, all annu
al plan ls, but uonc oft hem possessed of auy remarkal.i1e 
properly. 

BUNIUM, PIG NUT, or EARTB NOT, in botany, a ge
nus of the digynia order and penlandria class of planls, and 
in the natural method ranking under the 451h order, um
bellal;:e. The corolla is uniform, lhe umbel thick, and 
the fruit ovate. 1'here is but one known species, viz. 

Bunium bulbocaslanum, wilh a globular root. lt grows 
naturally in moist pastures in Brit<iin, and bas a tuberous 
solid rool, which lies deep in the ground. The lecnes 
are finely cul, and lie near the ground. 'l'he stalk ri.;:es a 
foot and a half high, is rounJ, channelled, and solid, The 
flowers are while, and shaped like those of olher umbellife .. 
rou~ planls; tbe seeds are small, oblong, and when ripe 
are channelled. The roots off bis sort are frequently dug 
up, and by some people eaten ra•·· They have mnch 
~:::.blance in taste to a chesnut, l\'hence tlie specific 

Bl!NT ofa sail, lh_e middle part of ii, formed design
edly rnto a bag or cavity, that the sail may gather more 
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"ind. It is used moslly in topsails, because courses are 
generally cut sc1uare, or with but small allowiln~e for bu.nt 
or compass. The bunt holds much lee"ard wmd, lhal "• 
it hangs much lo leeward. 

Seamen all agree that a bellying or buntir~g sail carries 
a nssel faster to the windward than a stn1igbt or fast 
sail. 

BuNT LINES are small lines made fast to lhe bollom of 
the sails, in lhe middle part of the bolt rope, to a cringle, 
and so are reeved through a small block, seized 1o 1he 
yard. Their use is to trice up the bunt of the sail, for the 
belier furling it up. 

BUOY, al sea, a short piece of wood, or a close hoop· 
ed barrel, fastened so as to float clireclly over the anchor, 
I hat the men who go in lhe boat to weigh the auchor, may 
know where it lies. ~ 

Buoy is also a piece of wood or cork, sometimes an 
empty cask, well closed, swjmming on the surface of the 
water, an<l fastened by a chain or cord to a large stone, 
piece of broken camion, or the like, serving to mark the 
tlangerous places near a coast, as rocks, shoals, wrecks of 
'\'essels, anchors, &c. 

Stream the buoy, is to let the anchor fall while the ship 
has way. 

To buoy up the cable is to fasten some pieces of wood, 
barrels, &c. to the cable near the anchor, that 1he cable 
may not touch the ground in case it be foul or rocky, lest 
it should be frelted and cul off. 

BUPHAGA, in ornilhology, a genus of the order of 
picre, of which only a single species, Africana, see Pia le 
XXIII. Nat. Bisi. fig. 63. has been discovered. I1s chat·
acter is, the bill straight and somewhat quadrangular; 
mandibles gibbous, entire, and more gibbous on the out~ 
side; legs formed for walking. It is found in Africa, and 
is calles] in English the beef eater from this peculiarity; 
that it sornelimes alights upon the backs of catlle, and picks 
holes in them in order lo get at the larne of the reslri, or 
gadflies, deposited by those c1·eatures in the flesh directly 
below the skin. 

BUPHTHALMU111, ox eye, a genus of the polyga
mia superftua order, and syngenesia class of plants, and 
in the lJatriral method ranking under the 49th order, com
posifre. The receptacle is paieaceous; the pappus an 
indifferent rim; 1he seeds, especially those of the radius, 
emarginafed on the sides; the stigmata of the hermaphro~ 
tlite florets undivided. 'fhere are twel~e specie-;, all of 
wl1icb may be propagated by seeds; and those which do 
not, by parting their roots, or cutting off I heir brnncbes. 
Some of the species are tender, and require lo be raised 
on a hot bed. 'fhe following are the most remarkable: 

1. Buphflrnlmnm arbore1'cens, rises wilb several woody 
stems 1n the height of eight or fen feF?t . The flowers are 
produced at lhe ends of lhe branches; they are ofa pale 
yellow colom, aml have scaly empalements. 

2. Buphthalmum heliant.-boiUes, a native of North Amer
ica. It has a pe1·ennial root, and an annual stalk which 
rises six or .c~ght fe et high. The flowers come out 
at the extremities or the branches, and are of a bright yel
low ro1our, resernhlm~ a small sunflower. 
BUP.LE~JRUM, hare's ear, or thorough wax, a genus 

of the d1gyma order, and peotandria class of plants, and in 
the natnral method ranking under the 45th order umbel· 
btre. The involucra of lhe partial umbels are Iar~ ia pro• 
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portion, ancl pentaphyllous; the petals inrnluled or rolled 
inward; lhe fruit roum.lish, rompressed and striated. 
'l'here are 14 species, lhe principal of which is, 

Bupleururu frnticosum, or shrubby Elhiopian hartwort. 
It rises wi1h a shrubhy stem, dividing into numerous 
branches, ~orrning a bushy he~d five or six feet high, 
adorned with oblong, oval, entire leaves of a sea green 
colour, placed alternate, with yellow flowers in umbels at 
the ends of the branches, which appear in July aml Ao· 
gust, and are sometimes succeeded by ripe seeds. It may 
be propagaled by cutlings. 

BUPRESTJS, a genus of coleopterous insects, distin. 
guished in a peculiar manner by the uncommon brilliitncy 
and highly metallic splendour of tl1eir colonrs, which em. 
ulate lhe finest and most beaulifully polished metal" 
rrhe insects of this genus, which are \"el'y nun'lerous, hne 
1he anlennre serrated, and as long as lhe thorax; feelers 
four, which are all filiform, wilh the lasl joint obtuse or 
truncated; head partly retracted within the thorax. The 
larne of the bupresles are said to live in the 1alid .. ood, 
or in the trunks of decayed trees; but this is doubled by 
some naturalists, since they do not appear to be exacflJ 
known i1\ that state. The conjecture is, howe,·er, phmsi· 
ble, as the perfect insects ai:e almost constantly found op01'I 
trees, or plants and Bowers. Few species of thi! beautiful 
tribe of insects are found in E1.1rope: tbe largest and most 
brilliant of those di!:•coHrecl are from the Brazils, and olher 
hot countries, among which is 1 he buprestis ,·ittata. 
See Plate XXJJI. Nat. Hhlt. fig. 69. There are in all2F 
species. 

IlURBAS, in commerce, a small coin at Algiers with 
ihe arms of the dey struck on bothsides. It is worlhhalf 
an asper. 

BURBER, an Egyptian piece of copper money, twel•e 
of which make a medine. 

BURCARDIA, a genus of lhe class and order pentan· 
clria pentagynia. The essential character is, calyx fin 
lea\'e<l; corolla five petaled ; r.apsule angular, one ce,ted, 
three valved, seven or eight seeded. There is one specie!!, 
a nafi\'e of Guiana, annual. 

BURDEN of a ship, is its contents or number of toll! 
it n·ill carry. The burden of a ship may be cletennined 
1hus: mulliply the lenglh of the keel, t'1ken wilhin board, 
by the breadlb of lhe ship, within bnanl, taken from the 
midship beam; from plank to plank and moltiply the prod' 
uct by' the depth of the hold, taken from the plank below 
the keelson, to the under part of the upper deck plank, nnd 
dil ide the last product by 94, then the qaolient rs the 
conlent of the tonnage required. 

BURGAGE, an ancienttennre in borougm., wh.reby 
the inhabitants, by custom, hold their la11ds, &c. of the king, 
or other superior lo1·d of the borough, al a certain yearly 
rent; also a dwelling house in a he>rough "°' anciently 
calle<l a bor~age. 

BURGLARY, the breakrog ancl entering foe mansion 
bo-nse ·of another in the night. "-ilh intent to commit some 
felony within the same, whether 1he felonious intent be 
execuled or no1. Hale's Pl. 79. Bnt there must be a 
breaking and entry to complete this offence. 1 Haw. c. 
38. s. 3. If there be daylight enouglt, be~un or left, to 
discern a man's face, it is no btmdary. This however 
does not ex1end 1o moonli'1;h1, for then many burglaries 
would go unpunished. 4 Blacks. 224. • 
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Erery entrance inloahouse by trespass is not a hreak
ing in this case; fo~ the1e must ~e aa actual breaki~g. 
Jf r be door of a mansion should sland open, and the thief 
enter, this is not a breaking.; or if the window of an house 
be open, and a thief wilh a hook or other instrument 
should drnw out some of lhe goods of the owntr, Ibis is no 
burglary, because lhere is no a.ctual breaking. But iflhe 
thief should break the gla•s of the wiodow, and wil ha hook 
or other instrument draw out some of the goods of the 
owner, this is a hurgla1y, for there is an actual breaking of 
the house. 3 Inst. 64. 

The mansion house does not only include the dwelling 
house, but al:m the outhouses that are parcel thereof, 
though not under the same roof, or joining contiguous to 
ii; but if they be far remote from the dwellin~ house, 
an<l not so near it as to be reasonably esteemed parcel 
thereof, then the breaking is not burglal'y. 11. H. 
b53. To break and enler a shop, not parcel of the 
mansion house, in which the sl10pkeeper 11e\' er Jodges, 
but only works or trades there in the day time, is not a 
burglary, but only larceny; hut if bl' or his serrnnt, usual
ly or often lodge in the shop at night, it is then a mausion 
house, in which a burglary may be committed. lb. Where 
the owner leaves his house ao<l disfurnishes it, without a 
settled resolution of returning, it cannot uni:.ler these cir
cumstances be deemed a dwelling house; but where the 
owner quits the house in order to return occasionally, 
though no person be left in it, it may still be considered 
as hi~ mansion house. Fost. 76. A chamber in an inn 
of court, &c. where one usually lod~es, is a mansion 
house, for every one has a several properly ti.Jere, but a 
chamber where any person lodges as an inmale cannot be 
called his mansion, though if a burglary be committed in 
his lodgings, the indiclrnent may lay the offence to be in 
the mansion house of him that let them. 3 lnsf. 65. If 
the owner li\•e under lbe same roof with the inmates, H1ere 
must be a separate outer door, or the wbole is the mansion 
of the owner; but if the owner inhabit no part of the house, 
or even if he occupies a shop or cellar in ii, but do not 
sleep therein, it is the mansion of each lodger, though 
there be but one outer door. Leach's Haw. c. 38. s. 15. 

By the 18 Eliz. c. 7. s. 1. it is enacted, that if any per
son shall commil any felonious rape, ra'·ishmen!, or 
burglary, and be found guilry by verdict, or shall be out
lawed, or shall confess such rape or burglary, every 
person so found guilty shall suffer death, and forfeit as in 
cases of felony without benefit of clergy. But in all cases 
of burglary, accessaries after must have their clergy. I 
Ha"·· 557. 

The court may allow a prosecutor who has bona 6de 
prosecuted, such sum as they shall lhink reasonable, 
not exceeding the expenses he was bona fide put to; mak~ 
ing also, if be shall appear to be in poor circumstances, a 
rcasonalJle allowance for his trouble and loss of1ime. 18 
Geo. JII. c. 19. 

And further, any person who shall apprehend any one 
guilty of burglary, and prosecute him lo conl'ictioa, shall 
bne a certi6cale 'ft•ilhout fee, to be made out and delh·er
ed before the end of the assizes, under rhe hand of lhe 
jutlge, certiryina; the condclion, and in whal parish !he 
bun;lary l\'as commitle1I, :rnd that lhe linr~lar was taken 
by the per.on or peroons claiming the reward; and if any 
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dispule should arise between the po!'tics claiming, the 
jucl~e shall by such cer1ificate, direct tbe ~ame lo he paid 
and clislribuled among !hem as lo him Jiihall seem just and 
reasonable; and on lendeting such certlUcate lo lhe sher
iff, and demand made, he shall pay lo the per:son or per
sons so entitled the sum of 401. without any deduction. 5 
Anne, c. 31. 6 Geo. 23. s. 10. Such cerlificate shall be 
enrolled by the clerk of lhe peace of the county in which 
it shall be granted, for which be shall have ls. And the 
said cerlificale may be once assigned O\ er, anll the origi
nal proprielor or assignee of the same shall, by firtue there
of, L~ discharged from all manner of parish and ward 
offices, wi!hin the parish and ward wLere tl.ie felony was 
commilled. 10 and 1 l \Vm. c. 23. 

BURGOMASTER, the chief magislrale of lhe great 
towns in Flanders, Holland, and Germany. rJ'be powel' 
ancl jurisdiction of the burgomaster are not the same in all 
pl<tces, every town haviug its particular customs and reg~ 
ulations. At Amsterdam there are four, chosen by the 
voices of all those people iu the senate, who hne eithel' 
been bnl'gomasters or echedns. Their authorify resem ... 
hies that of our lord mayor and aldermen; they dispose 
of all under offices Iha! fall in their time, keep the key of 
the bank1 and enjoy a salary but of fi\'e hundred guilders; 
all feasts, puhl:c entertainments, &c. being defrayed out 
of the coITTmon treasury. 

BURIAL. Among the Jews, the pririlege of burial 
was Jeniecl only to self murderers, who were thrown out 
1o rot upon the ground. Jn the Christian churrh, though 
good men always desired tbe pl'ivilege of i11lerment, yet 
they were nol, like the heathens, so concerned for their 
bodies as to think ii any detrimenl to !hem, if eilhcr the 
ba1·barijy of an enemy, or some olher accidcnl, depriYecl 
Hiem of lliis privilege. The primitil e Christian church 
denied ti.Jc more solemn rites of burial only to unbaptized 
per.sons, self murderers, and excommunica1ed persons wl.Jo 
conlinuef1 obstinate and impenitent, in manifest contempt 
of tbe church's censures. 

The place of burial among the Jews was ne,·er particn· 
larly def ermined. "\Ye find I hey had graves in the town 
and counlry, upon !he highways, in gardens, and upon 
mountains. Among the Greeks, the temples were made 
repositories for the dead in the prirnith·e age51; yet 1he 
general cu~tom in later ages with I hem, as well as with 
the Romans and olher healhen nalions, was to bury theiL· 
dead \\ilhout their cities, and chiefly by lhe highways. 
Among !he primitive Christians, burying ill cilies was not 
allowed for the first three hundred years, nor in clrnrches 
for many ages after; the dead. bodies being first depo.C'iiled 
ia tbe atrium or church yard, and porches and porticoes 
of lhe church: hereditary burying places were forbidden 
till the lwelflh century. 

By lhe laws of England, persons dying are to be buriecl 
in woollen, or !heir representatives shall fol'feit 5l. and afw 
fida,1 il is to be made thereof before a juslice under a like 
penalty. 'fbe minister is to keep a regi:Her at tUe parish 
expense. 
BUR~JANNIA, a genns of 1he mono~ynia order, in 

the hexandria class of plants; ranked in the natural meth
od under the 10th order, coronarire. rrhe flower is 
e.~1all, and con~isls of three minute, ovaled, oblong petals, 
s1luated at the moulh of the cup; the fruit is an inl"oluted 



BUR 

capsule, formed of fhree vah-es, wifh fhree cells, con
taining many small seeds. There are two species, of no 
noff>. 

BCRN. See SuRGERL 
BrRNING GLA Si:l, a conl'ex or concaYc glass, com

monly spherical, which being exposed direcll_y to the sun, 
collects all the rays falling on it into a '\'ery small space, 
callecl fbe focus, where wood, or any other combustible 
matter being put, will be set on fire. The convex burn
ing glasses transmit the rays of light, and in their pas
saµ:;e refract or incline them towal'd the axis, ha\ing the 
property of lenses, and acting according to the laws of 
i·cfraclion. rrhe concave burning gla!"ses, or rather mir
rors, being usually made of metal, reflect the rays of 
light, and in lha·t reOeclion incline ihem to a point in the 
axis, having the property of mirrors, and acting accord· 
ing lo lhe laws of reflection. See OPTICS. 

BURNISHER, a round polished piece of sf eel, serv
ing to smooth and gi\le a lustre fa metals. Of these 1here 
are different kinds, of different figures, slraight, crooked, 
&c. Half huruisihers are used fo solder silver, as n·ell as 
to eh·e a lustre. 

Book binders burnish fhe ed~es of !heir books by rub
bing them with a dog's tooth. Gold and sih•er are bmnish· 
ed by rubbing them wilh a wolf's toolh, or by the bloody 
stone, or by tripoli, a piece of while wood, emery, &c. 
Deer are said fa burnish !heir heads by rubbing off a 
downy while skin from their horns against a tree. . 

BURR PUMP, or B1LGE PUMP, differs from fhe com
mon pnmp in ha\•ing a staff6, 7, or 8 feet long, witL a bar 
of wood to which the leather is nailed, and this serves in· 
sleacl of a box. Two men, standing o,·er lhe pump, thrust 
down tbis staff, to the miJrJle whereof is fasteneJ a rorJe, 
for 6, 8, or 10 fa bale by, fhus pulling if up and down. 

BURTON, in the sea language, a small tackle con· 
sisting of two single blocks: it may be made fast auy 
where at pleasure, for hois1ing small things in and out, and 
wm purchase more than a single tackle wilh lwo blocks. 

BURSERA, in bolany, a genus of fhe <lioecia poly
gamia class and onler. 'l'be hermaphrodite calyx is tri
phyllous; the corolla fripefalous: the male capsule car
nous, I rh-alved, anrl monospermous. The male is, corolla 
fire petaled, stamina len. There is but one specie~, vi:i. 

Bursera gumrnifera, or gum elemi, see PJale XXllJ. 
Nat. Hist. fig 70. It is frequent in woods in most of Hie 
Bahama islands, and grows speedily to a great height and 
thickness. The bark is brown and very like fhe birch. 
The woo<l is soft anti useless, except when piects of 1he 
limbs are put into the ground as fences, when it grows 
readily, and becomes a durable barrier. The leaves are 
pinnate: the middle rib 3 or 6 inches long, with the pinnro 
sci oppo,ife on foofsfalks half an inch long. It lias yel
low flowers, male an<l female on <lifferent trees. These 
are succee<led by purple coloured berries bigger than 
larg~ peas, hangin!?; in clusters on a stalk of about 5 in-ches 
!ong, lo which each herry is joined by a foolsfalk half an 
1.ncb long. The seed is bard, white, ancl of a triangular 
figure, enclo_se<l within a thin capsule, wbich divides in 3 
parts an<l d1scbarrres !he seed. The fruit when cut Uis· 
c_harges a clear balsam, esteemed a good vulnerary, par-
1!cular!y for ~JOrses. ~n woundin~ lhe Uark, a thick milky 
liquor is obtamed, lVl.uch soon concreles info a r~sin no 
way dilfcrenl from the gum elemi of the shops. 
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BUSHEJ.,, a measure of capacify for dry good•, as 
grnin, fru1l!S, dry pulse, &c. conlaining four pecks or eight 
Jrallons, or one eigh1h of a quarter. A buFihel, by 12 
Henry VIII. c. 5. is lo confain eight gallons of wheat· 
the e::allou eight pounds of lroy weight; 1heouuce hrenti 
sledings, and the sterling thirty-two grain3, or corns of 
wheat, growing in !be midst of the ear. 

This sfandard bushel is kepi in fbe exchequer, and if is 
found to conlaia 21.J.5.6 solid inches, anJ lhe water wilh 
which ii has been filleU weighed 1131 ounces and four1eeo 
pennyweighfs ~ rroy. By acl of p11rliamenf made in 1697 
ii is def ermined that f\ cry round bushel with a plain and 
even botlom, being TS'} inches in diameter, and 8 inches 
deep, should be esfeemerl a legal \Vinchesler bushel •<· 
cording to the slan<lar<l in his majesty's udiequer. A 
vessel thus made will contain 2150.42 cubic inches, of 
course the corn gallon contains 268.8 cubic inches. Be· 
sides the standard or legal bushel, there are se,·eral local 
bushels of different dimensions in different places. 

Buskin, a kind of shoe, somewhat in the manner of a 
boot, and adapted to either foot, and worn by either sex. 
This part of dress, CO\'ering bofh !be foot and mid leg, WHB 
tied underneath the knee; it was very rich and fine, and 
principally used on the sfage by actors in tragedy. It 
was of a quadrangular form, anti the sole was so thick, aa 
!hat by means of if, men off he ordinary sfafure might be 
raised to the pifch and elel'alion of the heroes they per~ 
sonated. The colour was generally purple on the stage: 
herein it was distinguished from lbe sock, worn in comedy, 
that being only a low common shoe. 1.~he buskin seeme 
to ha,·e been worn not only by actors, bul by girls, lo 
raise their heigh!; travellers a11d hunters also made u&e 
of it lo defend themselves from the mire. 

BUSS, in marilime affairs, a small sea ,·essel, used by 
us and the Dut·ch in the herring fishery, commonly from 
48 lo 60 Ions burden, and sometimes more. A buss bas 
two small sheds or cabias, one at the prow, and the other 
at fhe slern; that at the prow serves for a kilchen. 

BUTCHER bird, in ornithology. See LANIUS. 
BUTEA, in botany, in honour of 1he late marquis of 

Bure. Class and order diarlelphia Jecandria; nat. ord. 
papilionacere; calyx sublabiate; corolla standard very 
long, lanceolate; legume compreRsed, membranaceous, 
with one seed at the summit. There are hrn species; 
one (10 ernrgreea tree, abouf 15 feel high, from which, 
when cut, exudes a gummy blood re<l juice, of a sweeliah 
tasfe. The second tliffers buf lilfle from the preceding. 
They are boq1 nati\ €!$of the East Indies, on lhe coaslil 
of Malabar and Coroman<lel. 

BUTNERIA, a ~enus of the penfandria monogynia 
class and order. r.rhe essential character is; cor. fi,·e 
petaled, filaments at top, connate wi1h the pefals; caps. 
five grained, muric<lte. There are three species, shrubs 
of America and fbe 'Vesf Indies. 

B.UTOJHUS, theflo1vering rusli, or waler gladio1e; a 
genus of the hexagynia order, in lhe enneand1ia clasil of 
plants, ranking, in the natural method, unrler the 51h orJer, 
tripelaloidere. There is no calyx, bul it has six pelals, 
and as many monospermons cap:rnles. There j:; but one 
species, vis. 

Bulomus umbellalus, of which I here are lwo rnrielies, 
lhe one with a white, lhe other wilh a ro'-e c:olo11red, fin•·· 
er. Though common plants, they are very prellJ, and 
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are worth propagating in a garden where there is con· 
Teoiency for an artificial bog, or where there are ponds of 
atanding water, as is many times tile case. 'Vhere these 
coo\<eniencies are wanting, they may be planted in cie
terns, which shoul<l be kept filled with water, wilh about 
a foot thickness of earth i11 the bot1om; and into tl1is earlh 
the roots !ihoul<l be planted, or the seeds sown as soon na 
they are ripe. 

BUT'l\ in commerce, a vesse1 or measure of wine con· 
taining two bogshea<ls, or 126 gallons. 

BUTT, or butt ends, in the sea language, are the fore 
ends of all planks 11n<ler water, as they rise, and are join· 
ed one end to another. Butt ends in greal ships are most 
carefully bolted; for ir any one of them •hould spring or 
gi\e way, the leak would henry dangerous aud difficult 
fo5fop. 

BU'PrER, a fat unctuoue subslance, prepared from 
milk by the process of churning. It was lale before the 
Greeks appear to have Jiad any notion of butter; their po
ets make no wen lion of it, and yet frequenlly speak of milk 
end cheese. The Romans used butter no otherwise lhan 
as a medicine, ne\'er ns a food. The ancient Christians of 
Egypt burnt bolter in their lamps inslud of oil; and in 
the Roman churches, it was anciently allowed, during 
Christmas time, to burn butter instead of oil, on account 
of the e;real consumption of it otherwise. 

BUTTOCK of a sldp, i• that part of her which is her 
breadth right astern, from lhe tack up\'Pard; and a ship is 
said to have a broad or a narrow buttock, according as she 
is built broad or riarrow at the transum. 

llUTTON, an article of dress, sening (o faslen clothes 
tight about the body, made of melal, silk, mohair, &c. ill 
"Tarious forms. Melal buttons are formed two different 
ways; the blanks, or baEies oft he bu I ton, are either pierced 
out of a large sheet of mefal, or cast. In the latter case, 
the shank!" are prr.viously fixed in the sa!ld, exaclly in the 
centre of the impression formed by each pattern, so as to 
ha\·e their extremities immersed in the melted rnelal, by 
lvhich means they are firmly fixed in the button when 
cooled. 'rhe former process is generally used for yellow 
bultons, and the latter for those of white metal. 

The metal used for gilt buttons is an alloy of copper 
and zinc, containi11e: more copper than goes to the compo
sition of brass. This metal is rolled inlo sbeets. and the 
blanks pierced out ; these are then planished, ir'ror plain 
buttons; but when ornamented bu1to11s are wanted the 
die is now struck, unles~ great nicety is required, when 
they are wrought by the hand. The shanks, mat.le \\'ilh 
p:reut expedition by a ct11·io11s engine, are lhen utlacl1ed to 
!he bottom of carh bullon by a wire clamp, like a pair of 
1W,E?;arton!?;S, ancl a smnll qmmtily of solder and resin appli
ed lo each. They arc !hen exposed to heat on an iron 
plale, containing about a groqs, till the solder runs> nn<l 
1he shank beromcs fixed lo !he button, afler whicl.J lhey 
~11·e sin~IJ put irito a lathe, an<l their edges lnrnecl otr 
l!!ll10olbly. '1'!1e surface of Ilic metal, which has become in 
a small degree oxidated by :he aclion of lhe heal, is to 
be cJeane<l by means of di1ttle<l nilric acid. 'l'he next 
~tep in the b.usiness is the rough burnii,hin_!(, \vhich is done 
in a lall1c mlh a hard black stone, from Derbyshire. Af. 
ter IJ1is comes l he p:ilcliuf!; wbicl1 is done by first co1 er
ju~ 1he &urfoce uniformly llilh a lhin slr:it11111 of mercury, 
and upon tLis is to br. fa id ::in amalgam,. made of mercury 
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an<l gold; five grains of gold will cover 144 bullons, eadt 
OllC inch io diameter. The mercury is now· to be \·olal· 
ilized by means of heat. 

Glass but1011s are composed of glass of various colours, 
in imitation of opal, lapid lazuli, aud al her slones. The 
glass is kept io fusion, and the bu! ton nipped oul of it whilst 
in ils plastic state, by a pair of iron mould s, like those for 
casting pistol shot, adapted to the inlended form of lbe 
bulfou; the shank having been inserled in lhc mould so 
that it may become imbedded in the glass nbcn cool. 

Shell buttons are those which consist of a back, gener
ally made of bone, witbout any shank, but r.orded \\-ilh 
ca1gut, an<l covered in front wilh a thin plate of metal 
elrnck wilh a die. The backs 31'e cut out with a brace, 
the bit of whirh is a circular saw, and the four holes 
through which the catgut passes are <lrilled by four drill• 
ruo\•ing parallel to each other, and acling at once. They are 
then corded by children, wbo tie the catgut on the inside; 
the carity is filled with melted resin, and the metal shell 
applied warm. The button is then presse.d bef\\·een two 
centres in a lathe, which are forced together by a weight 
acnng on a leve1·, and the edge of lhe shell turned down 
during its revolution with a small burnisher. 

BuTTON stone, in natural bislory, a figured stone, so 
named from its resembling the butlon of a garment. 
There are three sorts, which Dr. Hook supposes lo ha Ye 
been nolhing but tho filling 11p of three seHral sorts of 
shells. They are very hal'<l flints, and consi-st of two 
bodies. rrhis name is also given to a peculiar species of 
slate> found in some parts of Germany, that runs with ea~e 
info glass, in the course of a few hours, without the addl· 
tion of any sall, or other foreign substance, to promote its 
vitrificalion. Jt, in fact, contains in itself all the principles 
of glass, and from it the Swedes and Germans make glass 
bullons, the handles of knives, and other articles. 

BU'rTS, or BAcKs, a name giHn lo lhat sorl of tan
ned leather which is prepared from the stoutesl and hea~·
iest ox hides, and is chieOy used for the soles of shoes. 

BUXBA UMIA, in botany, a genus of lhe order musci, 
belonging to the cryptogamia class of planls: ranking 
under the same order, musci, or mosses, in the natural 
method. 

BUX US, the box tree; a genus of Ute telrandria or· 
der, anti monoecia class of plan ls; ornd in f he natural 
method ranking under the 38th order, lricoccre. The 
male calyx is tripbyllous; the germen an embryo, or 
imperfect .rudiment. The female calyx is tetrnphyllous: 
there are lhree petals, and as many slyles: the capsule iB 
three beaked and lrilocular> with two seeds. Thel'e is one 
species, with three varieties. 

1. Buxus angustifolia, the narrow lea'fed box. 2. Bux .. 
us arborescens, wilh oval lea\'es. These lwo Yariclies 
~.row in great plenly upon Boxhill, near Darking, in Surry. 
Here were for1~erly many lare;e trees of lhal kinJ, but OO\V 

they are few m number. There are lwo or lhree varie
lies o~ lhc second sort, which are.propa~alc<l in gardens; 
one w1lh yellow, .and the other w1lh while striped le:lves . 
Ano~her has tl~e tips of the leaves only marked wilh yellow, 
and JS calle<l 11pped box. Bolh lhese may be raised froru 
seed~, or propagalecl by cullings> planted in autumn in a 
~h?dy Lorder. 'rhe b~st season for remoYing these trees 
141 111 Oclober; though 1f care is used lo take them up with 
a ball of earth, they may be transplanlcd almost at any 
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time, except the middle of summer. Box wood is ex~ 
tremely hard and smooth, and therefore well adapted to 
the use of lhe turner. Combs, mathematical in:3tru01enls, 
knife handles, and button moulds, are made of it. It may 
properly enough be substituted in default of ebony, the 
yellow alburnum of which it perfectly resembles. Nei
ther the wood nor the leaves of the box tree at present 
are used for any other medicinal purpose than the 
distillation of an empyreumatic oil; and an oil of nearly 
the same quality is obtained from almost every other wood. 

3. Bux us suffruticosa, dwarf or Dutch box, commonly 
used for bordering flower beds. It is increased by part
ing the roots, or plan ling the slips; but as it makes a great 
increase of ii self, and easily parts, it is hardly worl h 
while to plant the slips that bave no roots. For borders 
to flower plots, ii far excels any other plant. It is of long 
duralion; is easily kept handsome; and by the firmnes!$ 
of its rooting, keeps the mould in the borders from wash
ing into the gravel walks more effectually than any plant 
whatever. 

BUZZARD. See FALCO. 
BUYING and S<LLING, a transferring of property from 

one person to another, in consideration of some price or 
recompense. On an agreement for goods, the vendee 
cannot carry them away without payment, ualess the ven· 
dor agrees to trust him. But if any parl of the price is 
laid down, or any portion of the goods delivered by way 
of earnest, the vendee may recover the goods by action, as 
well as the vendor may the price of them. By 29 C. 11. c. 
3. no contract for the sale of goods, to the value of 10l. or 
upward shall be valid, unless the payment or delivery 
be performed, or unless some note in writing be made 
and signed by the party or his agent. Bui if a ven
clee, after a bargain is struck, tenders the money, and the 
\•endor refuses it, the property is absolutely vested in the 
,,.endPe. 

BYf,A W, is a private law made by !hose who are 
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duly auf~orized so to do by charter, prescription, or 
cu5tom,. fo.r the preservation of order and good go\·ero
~8e;,t, w1lhm some particular place or jurisdiction. Moor, 

Every corporation, lawfully erected, has power to 
make bylaws, or private statutes, for the better go\'ern .. 
rnent of the corporation; which are binding upon them .. 
selves, unle.ss contrary to the laws of the land, and 1hen 
tl1ey are void. I I Blacks. 475. 

BYSSUS, in botany, a genus of mosses, belonging fo 
the order algre, in the cryplogamia class of plants: the 
characters are; that the mosses of it are composed of sim
ple and uniform parts, and always appear in form of ex. 
crescences, either of a woolly or of a dusty matter. Jt 
seems properly a genus of a middle kind, between the 
mushrooms and the mosses, but most approaching to the 
latter; as the several species of it are of longer duration, 
and want that fleshy texture which dislinguishes the fun. 
g.ns class; and as they never produce heads, nor have 
any thing of the figure or texture of fungi. There are 
19 species, natives of Britain, wbich grow upon old walls, 
rotten wood, &c. They are also found in many parls of 
Europe, covering the ground like a carpet. 

Bvssus asbeslinus, a species of asbPsfus or incombus
tible ftax, composed of flexible parallel fibres. If is found 
plentifully in Sweden, either white, or of different shades 
of green. At a copper mine in )\Te;;;tmannland, it forms the 
greatest part of the vein out of which !he ore is dug: and 
by the heal of the furnace which melts the metal, is chang• 
ed into a pure semilransparent glass. 

Brssos, in antiquity, that fine Egyptian linen of which 
the lunics of I he Jewish priests were n1ade. 

BYSTROPOGON, a genus of the didynamia gymno· 
spermia class and order. The essenlial character is: cal. 
five sub1!lated, beard~d at the opening; cor. upper lip bifid, 
lower tr1fid; stam. distant. There are seven species, but 
none deserving particular notice. 

c. 
C, ~~;h~~i;~!~:ti"; t~;et~~o~~uhgahb~:·se ;C;g~~n~~~i".;,~~ett~ 
er rather a semicircle, placed after the clef, intimates 
that the music is in common time, which is either quick 
or slow, as it is joined with allegro or adagio; if alone, it 
is usually adagio. Jf the C is crossed or turned, the first 
requires the air to be played quick, and the last very 
r1nick. 

CA.<\ BA, or CAA DAR, properly signifies a square build
lng, but is parlicularly applied by !he i\'Iohammeclans lo 
the temple of Mecca, built, as they pretend, by AUraham, 
and Ishmael his son. It is toward tbis temple they alw<:iys 
turn their faces when they pray, in wbafe\-er parl of the 
world they bappen to be. Tbis temple enjoys lhe priv· 
ilege of an asylum for all sorts of criminals; but it is most 
remarkable for the pilgrimages made to it by the devout 
mnssnlmen, who pay so e;reat a veneration to it, I hat they 
beJie,·e a sin~le sig~t of its sacred walls, without any par
ticular act of devotion, is as meritorious tn tbe sight of 

God, as the most careful discharge of their duly, for the 
space of a whole year, ia any other temple. 

CAB, an Hebrew dry measure, containing two five• 
sixths pints of our corn measure. 

CABALLEROS, or CAVALLEROs, are Spanish wool~, 
of which there is a consi<leralJle trat.1e at Bayonne, ID 

France. 
CABBAGE. See BaAss1cA. 
Any person who sball steal, or take away, or maliciou!· 

Ty pull up and destroy, any turnips, potaloes, cabbages, 
parsnepsi, peas, or carrots, growing in any lands, &c. shall, 
on conviction before one justice, by coufession, or oath 
of one witness, forfeit, o\·er and above the value of the 
goods stol<m, a sum not exceeding 20s. one half to the own· 
er of the i?;oods, and one half to the poor. 

CABBALA, according to the Hebrew style, has a 
very different sie;nificalion from that wherein we unc.ler
iland it in our lane:uag:e. The Hebre\v cabbala signifiee 
tradition; and the rabbis, who are called cabbalists, study 
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principally the combination of particular words, letters, 
aod numbers, and by this means pretend to discover what 
is to come, and to see clearly into the sense of many 
difficult passages in Scripture : there are no sure princi· 
pies of this knowledge, hat it depends uvon some particu
lar traditions of the ancients; for which reason it is term
ed cabbala. 

'l.~he cabbalists bave abundance of names, which they 
call sacred; these they make use of in invoking ofspirils, 
and imagine that 1hey recei\'e great light fwm them. 
They tell us that the secrets oft he cabbala were discO\' er~d 
to .Moses oo mount Sinai, and that these hal'e been dehv· 
cred down to them from fa1her to son, without interruption, 
and wilhout any use of letters; for to write I hem clown is 
what they are by no means permilled to do. Tbis is like· 
wise termed the oral law, because it passed from father to 
son, in order to distinguish it from lhe written laws. 

'!'here is anolhea· cabbala, called arlificial, which con
sists in searching for abstruse and mys1erious significa
tions of a word in Scripture, whence Ibey borrow cerlain 
explanations, by combining the letters which compose it. 
This cabbala is divided into three kinds, the gematrie, the 
notaricon, and the temura or lhemurah: the first of which 
consists in taking the letters of a Hebrew word for cyphers 
or arilhmetical numbers, and explaining every word by 
the arilhmetical value of the letters whereof it is compos· 
eel. The second sort of cabbala, called nol;iricon, con
sists iu taking every particular letler of a word for an 
entire diction; and lbe third, called themurah, i.e. 
change, consists in making different lranspositions or 
changes of letters, placing one fo1· the other, or one before 
the oilier. 

Among the Christians likewise, a certain sort of magic 
is by mistake called cabbala, which consists in using im
properly cerlain passages of Seri pl ure for magic opera
tions, or in forming magic characters or figures with stars 
and talismans. 

Some ' ' isiooaries among the Jews believe that Jes us 
Clil'ist wrought his miracles by virlue of the mysteries of 
the cabbala. 

CABECA, or CABEssE, a name gh·en fo the finest silks 
in the East Indies, as those from I 5 to 20 per. cent. infe
rior to them are called barina. 

CABIDOS, or C,i_vrnos, a long measure used at Goa, 
and iu of her place5 of the East Indies belonging to lhe 
Portuguese, to measure stuffs, linens, &c. and equal lo four 
ae,·enl hi; of the Pal' is ell. 

CABLE, a thkk, large, strong rope, commonly of 
hemp, which serves to keep a ship at anchor. 1.'here 
is no merchant ship, however small, but has at least 
three cables; vis. lhe chief cable, or cable of the 
~heel anchol', a cornmo11 cable, and a sr.naller one. Ca
ble is also said of ropes which serve to raise J1eavy 
loads, by lbe help of cranes, pulleys, and other engines. 
'J'lie name of cable is usually ghen to such as have at 
leaqt Chree inches in diameter; those that are less are 
only called ropei;;, of different names accorlling to 1i1cir 
use. E' ery cnhle, of \\hat thickness soc' er it mriy be, 
is composed of three strands, e"·ery slrand of lliree ropes, 
and eHry rope oflhree twist:;; the hdsl is made of more 
or less 1hreods, accordin~ aq lhe cable is to be thicker or 
thinner. In lbe manufacfure of calJles, af1cr the ropes 
are mnde, flie.r use slicks, which tlJey pass firsl between 
the ropes of wJ1icJ1 I hey make the strands, and afterward 
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between lLe strands of which they make lLe cable, lo !Le 
end that they may all twist the better, and Le more 
regularly wound together; and also, lo prevent them 
from twining or entangling, they hang at the end of eac h 
strand and of each rope, a weight of lead or of stone. The 
number of threads each cable is composed of is always 
proportioned to its length. and. thickness; and it is by 
this number of threads th al its weight and rnlue are ascer
tained. Thus a cable of three inches circumference, or 
one inch diameler, ought to consist of 48 ordinary {hreacl8, 
and weigh 192 pounds: and on this foundation is calcu
lated the following table. 

Circumf. Threads. Weight. 

3 inch••· 48 192 pounds. 
4 77 308 
5 121 484 
6 174 696 
r 238 952 
8 311 1244 
9 393 1572 

IO 485 19-!0 
II 598 2392 
12 699 2796 
13 821 3284 
14 952 3808 
15 1093 4372 
16 1244 4976 
17 140~ 5616 
18 1574 6296 
19 1754 7016 
20 1943 7772. 

A patent has been 1aken out within these few moutl.Js 
by Mr. Haddart, for improvements in the manufacture of 
cables. 

Pay more CABLE, is to let more out of the ship. Pay 
cheap the cable, is to Lani.I it out apace. Veer more ca
ble, is to let more out, &c. 

CAnLE's length, is 120 fathoms. This regulale~ the 
dislance of ships of war when formed inlo a line of battle, 
which is ordered to be one or more cables length. 

Slip the CABLE, is to let it rnn quite out when there is 
not time to weigh the anchor: this is preferable to cut
ing it. Before it is either cut or slipped, a spare buoy rope 
should be passed through the hawse hole, and fastened 
near the end, wilh a rolling nitcb, that it and the anchor 
may be easily regained. 

CABLED, in herald1·y, a term applied lo a cross form
ed of !he two ends of a ship's cable. 

CABOCHED, in heraldry, is when the heads ofheasts 
are borne without any part of lhe neck. full faced. 

CABOLETTO, in commerce, a coin of the republic of 
Genoa, worl h about three pence of our money. 

CACALlA, in bolany, Alpine colt's fool, a genus of 
the polygamia requalis order, and syngenesia class of plants. 
The rec•ptacle is 1iaked; the pappus hairy; lhe calyx 
cyli1Hlriral, oblong, and calyced 1 or ha' ing a small calyx. 
of very short scales onl) al the base. There are 33 spe
cies: the mosl remarkable are: 

1: Cac~lia ficoides, a native of !he Cape of Good Hope. 
It mes w11h strong round slalks to the heie::ht of se' en or 
eight feet. The flo•·ers are in small umbels· they are 
while, lubulous, and cut into five parts al the top. The 
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leaves are pickled by tlie French, who esteem them much. 
They barn a method of preserving the white farina upon 
them, which adds greatly to the beauty of the pickle wt.en 
brought to table. 

2. Cacalia kleinia, with a compound shrubby stalk. It 
grows naturally in the Canary islands, but has long been 
cullirated in the English gardens. 'rhere haYe been 
stones and fossils dug up at a very great depth in some 
parts of England hadng very perfect impressions of tbis 
plant upon them. This plant has been called the cabbage 
tree, from the resemblance which the slalk of it has to 
the cabbage. Other$ have entilled it carnalion tree, 

froC~~rII~t:~ ~~~he~=~~c~~:,n~~~~ ~0~~:;0~~,~~: ft~f ~~s; 
body as depra,·es !he nourishment throughout its whole 
habit. See MEDICINE. • 

CACHRYS, a genus of lhe digynia order, and pentan
clria class of planfs; and in 1he nalural method ranking 
unJer lhe 45th order, umbellalre. The fruit is subo,•ate, 
angled, and cork or spongy rinded. 'l.1here are five spe
cies, viz. 

J. Cachrys hungarica, with a plain, fungous, channelled 
seed. 2. Cachrys libanotis, with smooth furrowed seeds. 
3. Cachrys linearis, with plain channelled fruit. 4. Ca-

. chrys sicula, wi1h double winged leaves. 5. Cacbrys 
1rifida, with bipinnated leaves. All these are perennial 
plant~, rising pretty high, and bearing large umbels of 
yellow flowers, and may be propagated by seeds. 

CACTUS, melon thistle: a genus of the monogynia 
order, and icosandria class ofplanls; and in the na1ural 
method nrnking under the 13th order, succulefitre. The 
calyx is monophyllons, superior, or abol'e the receptacle 
of the fruit, imbrica1ed; !be corolla polypelalous; !he 
fruit an unilocular polyspermous berry. To lhis gehus 
lJinn::eus has added lhe cereus and opuntia. See Plale 
XX!II. Nat. Hist. fig. 71. The cacti are plants of a 
singular slructure. When the plants are cot through the 
middle, their inside is a i;oft, pale green, fleshy substance, 
"\'ery full of moisture. '.fhe fruits of all the species are 
frequently eaten by the inhabitants of the 1'Vest Indies. 
They are about three fourths of an inch in lenglh, ofa ta
per form, drawing to a point at the bollom toward the 
plaat, but blunt at the lop, somewhat like a pear. The 
fa.sle is agreeably acid, which in a hot counlry must rea
der them grateful. There are 27 species, all nalives of 
the \Yest Indies. '£he two foilowing are the most re
markable, vi=. 1. Cactus cocbenillifer, the species which 
the cochineal animals inhabit. See Coccus. 2. <Jac
tus grandiflora, one of 1he creeping cereuses. The 
flower of this species, though very short Jh-ed, is as 
grnnd aIJd beautiful as ally in the ''egetable system: 
it brgins to open in the ef"ening about seven o'clock, 
is in perfection nbont eleven, and fades about four 
in lhe morning; 510 that the same flowe'r only conlin
ucs in pP.rfcr.1i1Jn about six hours. The calyx. when 
expantlecl is about a foot in diameter, of a splendid yel
low will.Jin, aod a cbrk brown without; the pelals are 
many, 3Di.1 of~ pure white; and lhe great nnmber oft he re· 
~·nned slamina, surrounding the style in !he cenfrc·of lhe 
flower, make a grand appearance, lo w]1ich may be arld
ed lhe fine scent which perfumes the air lo a coasidcr
'ble distance. It flowers in July. 

The cactus tribe are di,·ided by garileners into, J. mel-
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on lhistles or turks ct1.rs; 2. torch thistles; 3. cret.ping: 
cereuses; 4. Indian 6~!1 or pricldy pea rt. The cochi4 
neal plant is of this last de!-lcri(llion. They are ea1tily 
distinguished from the euphorbia by the milky juice wbicb 
exudei;\ from the latter on puncture. 

CADE, a cag, cask, or barrel. A cadc of herrioea ia 
a vessel containing the quantily of 500 red hcr.ringM.,;ro{ 
sprats 1000. 

CA DENE, one of the sorts of carpets which the Euro. 
peans import from t be Le·rnat. 'rbey are I he worst sort 
of all, and are sold by the piece from one to two piasten 
per carpet. 

CAD!, or C,rner, a judge of the chil alfairo in the 
Tnrkish empire. It is generally taken for the judge ofa 
town, judgP> of prorinces being distinguishod by the ap
pella1ion of mouls. 

In Biledulgerid in Africa, the cadi decides in epirilllll 
affairs. 

CA OIL ESCHER, a principal officer of jueti<e omoog 
the Turk"• amnrering to a chiefjuslir-e among us. 

CADRITES, Mohammedan friars, who once a week 
spend great part of the night in turning round, holding 
each other's hands, and repeating incessantly 1he word 
hai, which signifies lidng, and is one of lhe attributes o{ 
God; dnrine; which one of them plays on a flute • 

ClECILIA, the name of a genus of serpents. The 
generic characler is, tJrnt lbe bot.ly is wilhout scale!l, i1 
smoolh, aod mo,·es by means of lateral rugreor «'rinktea; 
the u,pper lip is prominent, ancl furnished with 1wo tenta
cula; ii ha~ no rail. There are three species, vis. 

1. Crecilia tenlaculala. Eel shap·ecl ere.cilia. The 
length of this species is about a fool, and jts general ap
pe?..rance tlrnt of a small ee-1: ifs colour a !hid .brO'Sn, 
the nbclomen paler or ivhi1i"h: is a ·natire of South Amer
ica, and is said to be of an innoxions nature. 

2. Crecilia glntinosa. White sidec.I crecilia. Is about 
the same lenglh aad diameter wilh 1he former, but has 1 

Jarge tumid ·head, an~ wider nostrils, wir'Lout any appear· 
a nee of tenlacula: the colour of both head and body ii 
deep brown, and along each side runs a broad whililb 
stripe; the wrinkles are extremely close and numeroo!, 
and disposed in such a manner as to form a slight carina 
along the sides on the white ·stripe. This is a nali\-e of 
South America. 

3. Slender cmcilia. Length 13 inches and three quar-
1ers: diameter, which i1'1 perfectly equal 1hronghout, one 
fifth of an inch; skin amooth, but when closely examined 
appearing mest miautely granulated.. lt is supposed to 
be a nali\'e of Soulh America. 

ClECUM, or CCEcu'1, in anatomy, the blind gut, o• 
first of the thick intestines. See ANATOMY. 

CADRITE~, or CmRrTUM TADU-L.E, in Roman an· 

Hquily, tables or regis·ters in which the names of the Cm· 
rites were registered. TIJe people of Crere were account· 
ed cilizens of Rome, hut had no privilege of voting. 
Hence when a Roman cilizen was degraded, if a senator, 
he was expelled the senate; if a knight, he lost the-pub
lic horse; and if a plelJeian, his name was inserled in the 
register of the Crerites; that is, he was subject to all lase~, 
but in<'opable of voling or enjoying any public office. 

C.ESALPINIA, BRAStLETTO, or BR.\ZTI. wooo, a 
genus of the decan<lria dass, and mono;ynia order of 
plants; and in the natural method ranking under the 33d 
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er<ler, lomentac...,, The calyx is qninquefid, with the 
lowest segment larger in proportion. '1,here are firn petals, 
the lowest most beauLiful. lt is a leguminous plant. There 
are eight species, the most remarkable of wbic~ is: 

Cie-salpinia braailiensh, commonly called braSJletlo. It 
grows naturally in the w:ar.mest parts of America., whence 
lhe wooll is imported for the dyers. The demand has 
been so great, that none of the lt'rge trees are left in any 
of the .British plantations; so that l\lr. Cates by ow as 11im
•elf ignorant of the dimensions to which they grow. The 
largest remaining are not above two inches in thicknes~, 
antl eight or nine feel in height. rrue branches are slen
der, and full of ~mall prickles; the leaves are pinnate~; 
the lobes growing opposite to one another, broad at their 
ends, with one notch. The flowers are wbife, papilionace
ous, with many stamina and yellow apices, grow fog in a py.
Tamidal spike at the end of a long slender stalk: the pods 
enclose several small round seeds. 'I'he colour produced 
from this woo<l is greally impro\'ed by a solution of fin in 
aqua regia. There is another sort, a nat.ive.of·the same 
countries wilh the 6rst, but of a larger size. 1t sends out 
many weak irregular branches, armed wilh short, strong, 
upright thorns. The Bowers are prod1~ced in Ion~ spikes 
like 1hose of the former, but are \'al'legated with r,ed. 
'l.,hese plants may be propagated from see<ls, and should 
be constantly kept in the stove. 

CJESARIAN SECTION. See Mmw1FEnv. 
ClESTUS, in anliquity, a large gauutlet made or raw 

hide, which the wrestler.s made use o[ wben Ibey fouglit 
o.t the public games. It was a kind of leathern strap, 
strengthened with lead, or plates of iron, which enc01n
passed the hand, the wrist, and a part of the arm, as well 
to defend tbcse parts ns to enforce lbeir blows. 

C .. 'ESURA, in the ancient poelry, is when, in the scan
ning of a verse, a word is divided so that one part seems 
cut otf, an<l goes to a different foot from the rest; as, 

J\lcnli lrino\li,nun lquammcn ]<lacialprGsunt: 
where the syllabics ri, Ii, quam, and men, are cresuras. 

CAFFA, in commerce, painted collon clotlls .manufac
tured in the East Indies, am.I sold at Bengal. 

CAFFILA, a company of merchants or travellers, who 
join together in order to go wilh more security through 
the dominions of the great mogul, and through olber coun.-
1ries on the continent of the East Indies. The caffila 
differs from a caravan, at least in Persia; for the caffila 
belongs properly to some sovereign, or to ~ome powerful 
company, of Europe; whereas a c~ravan 1s a. company 
of particular merchants, each tra<lmg upon his ow11 ac
count. 'rl1e English and Dutch ha-re each of them their 
caffila at Gambron. 

CAG, or KEG, of sturgeon, &c. a cask or vessel that 
conlains froru four lo five gallons. 

CAHYS, a dry measure for corn, nsed in some parts of 
Spain, particularly at Se\-·ille and al Cadiz. It is nearly 
a bushel of our measure. 

CAIC, or CA H\OE, a skiff, or sloop, belon;ing to a gal
ley. 'l,he same name is gi"en to a small kind of bnrk 
med in the mn·igalion of the Black Sea, and carrying 
from .. w to 50 men. Those used on rhe sea of i\Iarmora 
are generally manned by fwo or lhree rowers, and t1iey 
are inccl;jsanfly ernployt>J in crossing thP harbour, and 
proceeding to the sc\ erul neighbouring 'fillag_es and islantls. 
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Th~y carr1 one or more sails, which are set only in fair 
weather, and wl.ien the wind is not strong. 

C.AL\1ACAN, or CAtl\lACUJ, in the Turkish affairs, 
a digoity in the Ottoman empire, answering to Jieuleuant, 
--or rather deputy, among us. 

CAINIANS, or C,11N1TEs, ia church history, a Chris
tian sect that sprung up about the year 130, and took 
1heir name from Cain, whom they looked upon as their 
head :111d fathcl'. They said that be was formed by ace .. 
lestial an<l almighty power, aad that Abel was made but 
by a \feak one. 

CAISSON, in the roililnry arf, a wooden chest, info 
which several bombs are put, aad sometimes only filled 
with guopow<ler. Tbi:s is buried under some work, of which 
1hc enemy intend to possess themselves ; and when 
they are rnaslers of it, is fired, in ordet• to blow them up. 
Ir is also employed for a wooden frame, or chest, used 
.in laying the foundalioas of the piers of a bridge. 

.Caissons were usetl in the building of 'Veslminster 
bridge, each of which conlained 150 loads of fir timber, 
and was of more tonnage than a 40 gun frigate: their size 
was 80 feet long, and 30 feet hroad, and lheir sides 10 
feet in height. 'rhe caisson was provi<led with a sluice lo 
admit. lhe water. The melhod of working was 1u:1 follows-: 
a pit being dug, and levelled in the proper situation fot· 
t11e pier, of lhe same shape as the caisson, only lal'ger, it 
was brought lo ils posiliou, and a few of lhe lower coul·ses 
of I he pier built in ii, ~nd sunk once or twice, lo prove the 
le''el of the fo1111darion; then being finally fixed, the rna
sou.s WOJ·ked in lhe usual way of 1i<le work. About two 
hours before low waler, lhe :sluice was shut down, and the 
water pumped out, for the masons to set and cramp the 
stone work of the succee<li11g courses. Jn this mannet· 
tbe work proceeded I ill the pier rose to tbe surface of lhe 
caisson, when the sides were ftoaled away to sene the 
.same purpose at another pier. 

CAKILE maritima, seal'ockel,in botany, aplanlofthe 
class letradynamia, order siliculosre. The character is, 
cal. 4 leave<l spreading; cor. 4 petaled; colour while and 
purple ; small pod lanceolate ; tlowers in J vne : a natiye 
of New Jersey and Carolina. (a) 

CALAD1Ul\I, sa~il!re folinm, arrol\1 leaved caladium, 
fo botany, a plant or lhe class monoecia, 01·cle1· polyan
-dria. The cal. spat ha, cor. none; pericarpinm one cell~ 
ed, containing many seeds; flourishes in Geonda. (a) 

CA LAl\I ANCO, a sod of wooll-cn slnlf m;nufocturcd 
in 'England and in Brabanf. lt has a fine glos~, and is 
checkered in lhe warp, whence the rhecks appear only on 
1be right side. Some calamancoes are '}Uile plain, olhers 
-have broad slripes adorned with flowers, some with plain 
broad st11ipes, some with narrow stripes, and olhers watered. 

OALAi\IINARIS, or LAPJS CA LAM IS ARIS, in nolural 
history, an ore of zinc, ofa spongy subslance, <rnll a lax 
anc1 ra,·ernous texture, yet considerably heuy. See Z1i>.·c. 

CALAMUS, a genus of the monogynia order, an<l bex
an<ll'ia class of pl:t11ts; a.nd in t.he nalural mel hod ranking 
under the 5th orUer, tnpetalonlcff'. rrhe calyx is hexa
ph) llous, there is no corolla, lhe fruit is a dri monosper
r~ous ~erry, imbricated backward. 'fhere is but one spe
cies, vi.:. 

Calamus rolan~. The slern is wilbout branr]1es, Las a 
crown at top, and is cn~ry wht·rr be~rt with strairih t 



•pines. This is tl1e true Indian cane, which is not appa· 
renHy such on the outside; but the external bark being 
taken off discovers the smooth slick, which has no marks 
of spine on the inner bark; and_ is e~adly like those 
which the Dutch sell to us, keepmg this matter nry se
cret, lest lravellers going by should take as many canes 
out of the woods as they please. Sumatra is said to be 
the place when: most of these sticks grow. Such are to 
be chosen as are of proper growth, between two joints, 
suilable to the fasl1ionable length of canes as they \Vere 
then used ; but such are scai·ce. The calamus rotang is 
one of serernl plants from which the drug called dragon's 
blood is obtained. S ee Plate XXIII. Nat. Hist. fig. 72. 

Calamus aromatic us. See AcoRos. 
CALATOR, in. antiquity, was a public servant, and a 

freeman, such as a bailiff or crier, 01· summoner, to sum
IJlon courts, syllods, and other public assemblies. 

CALA'rRA VA, knights of, a rnililary order in Spain, 
inslituted under Sancho IJI. king of Castile, upon the 
following occasion. When that prince took the strong 
fort of Calatrava from the Moors of Andalusia, he ga"e it 
1o lhe TempJars; who, wanting courage to defend it, re
turned it to him again. Then don Raymond, of the order 
of the Cislercians, accompanied with several persons of 
quality, made an offer to defend the place, which the 
king !hereupon delivered up to them, and instituted that 
order. 

CALCANEUM, or os CALC!S. See ANATO>n-. 
CALCINATION, in chyrnistry, such a management 

of bodies by fire as renders them reducible to a calx or 
cinder. 

As most metals were reducible to this form, the term 
calces of melals was long appropriated to them; but in 
11cience the term is supplanled by the characlel'islic ap
pellation of oxitle, which expresses the peculiar change 
that occurs in calcining metallic bodies by the absorption 
of oxygen. Calcinalion and oxidation are not strictly sy
nonymous, even when applied to metal~, isince the true 
sense of the former implies the agency of fire, but the 
metals rnay be oxidated by the action of the acids as well 
as by heat and ait·. 
CALCl~ LJ, B1L1Anv, are hard bodies somelimes form

ed in the gall bladder, or in the duct through which the 
bile passes into the intestinal canal, and stop up tlie pas· 
s&g:e altogether. 1.,hey naturally drew lhe attention of 
physicians, because it was soon ascertained that lhey oc· 
casioned the disease called jaundice. Accordiugly they 
were examined and descdbed by different cbymists, and 
the facts ascertaiued before 1764 were collecled by Hal
ler in lbe sixlb volume of his Physiology. Since that pe
riod, a !realise hao been published oa them by Vieq 
d' Azyr; and several new facts have been discovered by 
Poul\elier de la Sale, Fourcroy, Gren, and Saunders. 

Such of lhe biliary calculi as have been hilberto exam
ined wi1h aHenlion may be arranj2;ed under four classes. 

~· The firs! kind comprehenda those which hHe a 
wllite colour, and a cryslalized, shining, lamellated struc .. 
ture. 

2. 'l'l~e s~cond is brown coloured, and has the appear
ance of msp1ssa led bile. 

3. The lhird class comprehends those calculi which 
are composed of a mixture of the substances which con
stilule the two last. 
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4. The fourth comprehends those g•ll stones w],ich do 
not flame, but gradually waste away al a red heal. 

Let us take a view of each of these dasses of biliary 
calculi. 

J. 'l'he first species of biliary calculi was pointed out 
for the first lime by Haller, in a dissertation published 
in 1749. 1 . .Yallher afterward adde.d several. new facts; 
and at last 1t was accuralely described by V 1cq d' A2yr. 
It is almost always of an oval shape, somelimes as large 
as a pigeon's egg, bul comruonly al.lout the size of a spar
row's; and for 1he must part ouly one calculus, when of 
this species, is found in the gall bladder al a time. II has 
a while colour, aad when bro1'en presents cry~taline platea 
or strire, brilliaut and while like mica, and ha' iug a soft 
greasy feel. Sometimes its colonl' is yellou or greenii,b; 
and it has constantly a nucleus ofinEipissated bile. ]ts spe· 
cific gravity is inferior to that of water. Gren found the 
specific gravity of oae 0.803. 

When exposed to a heat considerobly greater thaa that 
of boiling water, this crystalized calculus softens and 
melts, and cryslalizes again when the len1peralure is low
ered. It is altogether insoluble in water; Our hot alcohol 
dissolves it with facilily. Alcohol, of 1he te111peralureo[ 
J67Q, dissolves ·lo of its weight of this subslance; but 
alcohol, at the lemperature of 60°, scarcely dissoh·esaoy 
of it. As the alcohol cools, tht! malt er is deposited in 
brilliant plates resembling talc or boracic acid Jt if' sol
uble in oil of turpenline. When melted it l1as lhe ap
pearance of oil, and exhales the odOur of melled w11: 
when suddenly heated it evaporales alfogether in a lhick 
smoke. It is soluble ia pure alkalies, and the solulion has 
all the properties of a soap. Nitric acid also dissohes it; 
but it is precipitated unal1ered by water. 

TJ1is matter, which is evidenlly the same wilh the 
crystals which Cadet oblaiuetl from bile, and which be 
considered as analogous to sugar of milk, has a s1rong re· 
semblance to spermaceti. Like 1hat substance, it ia of an 
oily nature, and inflammable; but it differs from it in a \1&• 

riely of parliculars. 
Since it is conlained in bile, it is not difficult to see 

how it may cryslalize ia the gall bladder if ii happens to 
be more abundant than usual; and the consequence 
must be a gall stone of this species. Fourcroy found a 
quanlity of the same substance in the dried human liver. 

2. The second species of biliary calc11lus is of a round 
or polygonal shape, often of a gray colour externally, and 
brown wit bin. It is forn1ed ot concentric la) ers of a 
ma tier which seems to be inspissated bile; anc.l there i1 
usually a nucleus of the while cryslaline matler at lhe 
centre. For the mos.f parl there are many ofthi~ species 
of calculus in the gall bla<lder together; indPed it is fre .. 
quen11y filled wilh them. The calculi belo11ging to lhis 
species are often Jight and friable, and of a brownish red 
colour. The gall slones of oxen, used by painters, be· 
long to this species. 

3. The third species of calculi are most numerous o[ 
all. Their colour is ofltn deep brown or green; and 
when broken, a number of spermaceti crystals are observ .. 
able, mixed with the iuspissa1ed bile. 

The calculi belonging to I hese I hree species are so}u .. 
hie in alkalie.;;., in soap lyes, in alrohol, and io oils. 

4. Concerning the fourlh species of eall 8fone, very 
little is known with accuracy. Dr. Saunders tell• us that 
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he bas met with some gall stones insoluble both in alco
hol and oil of turpenline; some of which do not Bame, 
bul become red, and consume to an ash like a charcoal. 
Haller quotes several examples of similal' calculi. 

Gall stones often occur in the inferior animals, particu
larly in cows and hogs; but the biliary concrelions of 
these a11imals ha\o't: not hitherto been examined with much 
attention. 

CALCULr, urinary. It is well known that concretions 
not uufrequently form in the bladder, or the other urinary 
organs, aml occasion one of the most di:swal diseases to 
which the human species is liable. 

'l1 hese concretioas were distinguished by the name of 
calculi, from a supposition that they are of a stony na
ture. 'rhey have long attracted !he attention of chym
isls and physicians. Boyle extracted from calculi, by 
dislillation, oil, and a quantity of volatile salts. Boer
haave suppoi:Jed them compounds of oil and volatile salts. 
Slare attemp1ed a chymical analysis of them. Hctles ex
tracted from them a prodigious quanlily of air. He gave 
them the name of animal I al' tar, poiofed out several cfrcum
stances in which they resemble comraoo tartar, and made 
many experiments to find a solvent of them. llrs. "\Vhytt 
and Alston pointed out alkalies as soh•eots of calculi. It 
was an attempt to discover a more perfect solvent that in
duced Dr. Black to make those experiments, which termi
nated in the discovery of the nature of the alkaline car
bonates. 

Such was the state of the chymical analysis of calcu
lus, when, in 1776, Scheele published a disserfalion on 
the subject in the Stockholm '.rransactioos, whicb was 
succeeded by some 1·emarks of Mr. Bergmaun. r.rhese 
illuslrious cbymists completely removed the uncertainty 
which had hitherto hung over the subject, and ascertain· 
e<l the nature of the calculi which they examined. Since 
that time considerable additional light has been thrown 
upon the nature of these concretions by the labours of 
Austin, 'Valther, Brugnatelli, Pearson, &c. But the 
most important addilions to our knowledge of calculi 
were made by Dr. Wollaston. That ingenious chymist 
distinguisheJ them into species, and ascertained lhe com
position of each, pointing out several new cons1i1uenls 
1vhich bad not been suspecled before. 

Urinary calculi are usually spheroidal or egg shaped: 
sometimes I hey are polygonous, or resemble a cluster of 
mulberries ; and in that case they are dis I iuguished by 
the epithet mulberry. rrbeir size is various; sometimes 
they are ,-ery small, and sometimes as large as a goose 
egg. or even larger. The colour of some of theru is a 
deep brown, resembling llrnt of wcod. In some cases 
they are while, and not unlike chalk; iu others, ofa dark 
gray, and hard. These clifft>rcnl colours ure often inter
mixed, anc.I occur of vai ious degre~s of intensily. Their 
e:ul'facc in some cases is poli~hed like Ol<Hble; in others, 
rough aud unequal; somelirnes they are coYered with 
Mruitransparent crystalo. Their specific gra\ ity varies 
frorn 1.21:1 lo 1.976. 

Tile sub~lanres hilherto disco\'ered iu urinary calculi 
arc llie following: 

1. l1rir. acid, 
2. Ural of 11mn1onin, 
3 PJ10.pha1e of lime, 
4. Pi10~1,J:ale of magnesia and ammonia, 

5. Oxalate of lime, 
6. Cat'bonate of lime, 
7. Silica, 
8. Animal matter. 
It appears from a strict analysis of the different urina

ry calculi, that all their corupoaent parts exist in urine, 
except oxalate of lime and silica. But litlle satisfactory is 
kaown concerning the manner in which they are formed, 
or of the cause of their formalion. \Vhene\'er a11y solid 
body wakes its way into the bladder, ii has been observ
ed that il is soon incrusted wilh a coat of phosphate of 
lime; an<l lhis first nucleus soon occasions a calculus. 
Co1H~retions of uric acid seldom or never form iu the blad
der, unless a primitive nucleus has originale<l in the ki<l
neys. The gravel, which is so frequently emitted by 
persons threatened with the stone, cousists always of tbis 
acid. A5 oxalic acid does not exist in urine, some n1or· 
bid change must take place in the urine when calculi com· 
posed of oxalale of lime are deposiled. 

As our ignorance of the c<1use of urinary concretions 
puts it out of our power to prevent t!Jt::ir formation, the 
ingenuity of physicians has been employed in altempl
iog to discO\.-er subs lances capable of dissoh ing them af· 
ter they have forwed, and lbus to relieve lhe human race 
from one of lhe most dreadful diseases to which ii is sub ... 
ject. rrhese attempts 01ust ba\'e been vain, or their 5UC· 

cess must have enlirely depended upon chance, till lhe 
properties of the concrelions themseh e::i bad been dis
co\ cred, an<l the substances capable of dissoh iog I hem 
ascertained by experiment. We shall therefore pass 
oHr !he numerous lithanlhl'iplics which ha\'e been recom
mended in all ages, and salisfy ourselves wi1h giving an 
account of Ille experimenls made by Fourcroy and Vau. 
quelin lo dissoh'e slones by injections through the Ul'e
thra, made after lheir analysis of the urinary calculi. 

The componeut parls of urinary calculi, as far as sol
vents are concerned, may be reduced under three heads: 
J. Uric acid and unit of ammonia: 2. ti.Jc phosphates: 
3. oxalate of lime. 

1. A solution of pure potass and soda, so weak that it 
may be kept in the mouth, and e\'en swallowed wi1hout 
pain, soon c.Jissol\·es calculi composed of uric acid, or urat 
of ammonia, pro,·ided Ibey are kept plunge~ in ii. 

2. The phosphates are 1·ery quickly dissolved by nitric 
or muriatic acid, so weak lhat it may be swallowed wifh .. 
out inconvenience, and possessed of no greater acridness 
than urine ii self. 

3. Oxalate of lime is much more difficult of solution 
than the preceding substances. Calculi composed of it 
are slowly di~sulved by nitric acid, or by carl.Jouate of po~ 
fass or soda, weak enough not to irritate !he bladder; hul the 
action of these substances is slow, and scarcely complete. 

These solvents, injected info the blarlder repealedly, 
and l'efained in it as long as the patient can bear their ac
tion withoul iucom·enience, oughl to act upon !he stone, 
an1l gradually dissohe ii. The difficulty, bowe\·er, is 10 
detel'mine the cornposilion of lhe calculus lo be acled 
upon, in orde r lo know which of lhe soh-ents to employ. 
But as no melho<l of deciding this point with certainly is 
al presenl known, we ruu~t lry some one of lhe sohenls 
for once or twice, anrl examine it afler it has been thrown 
?ut of tbe bladd~1-. Let us begin, for in!;fance, wilh inject· 
rng a 1veak solut1on of potass; after it has remained in the 
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LI adder hair an honr, or longer if the patient can bear it, 
let tbe liquid, as soon as passed, be filtered and mixed 
wilh a little murialic aciU; if any uric acid has been clis
soh ecl, a while solution will make ils appearance. This 
precipilale is a proof that the ralculus is corn posed of uric 
acid. If ii does not appear, afler presen ing in the al
kaline solution for some days, then there is reason to ex
pect the presence of the phosphates; of course a weak 
ruurialic acid solution should be iojected. After this so· 
lution is emilted, let it be mixed with ammonia, and tbe 
phosphale or lime will prncipitale, if !he calculus is com
posed of ii. If neither of these solulions takes up any 
thing, and if the symptoms are not alleYiated, we must 
have recourse to the action of nitric acid, on the supposi· 
tioa that the calculus is composed of oxalate of lime. 
These different solutions must be persisted iu, and ·varied 
occasionally as they lose their efficacy, in order to dis
solve the different coats of the calculus. Such are the 
methods pointed out by Fourcroy and Vauquelin. It is 
scarcely necessary to obser<·e, tbat the bladder should be 
evacuated of urine previous to the injections, and that the 
injections should be pre\•iously heated to the temperature 
of the body. 

CALCUIJUS, or calculus Imm.anus, in medicine, the 
•lone in the bladder or kidneys. See the preceding ar· 
ticle. 

CALCULUS differenlfolis, is a method of differencing 
quantities, that is, of finding an infinitely small quantity, 
which being taken an in6nile nuaiber of times, shall be 
equal to a given quantity. An infinitely small quantity, 
or infinitesimal, is a portion of a quantity less than any 
assignable one; if is therefore accounted as nothing: and 
hence t";o quantities differing by an infinitesimal, are 1·e
puted equal. The word infinitesimal is merely respective, 
and implies a relation to another quanli1y: for example, 
in astronomy, the diameter of 1he earlh is au infinitesimal 
in respect of the distance of the fixed stars. 1t must not, 
then, be confounded with any real being. 

Infinilesimals are likewise called differenlials, or differ
ential quantities, when 1hey are considered as the differ
ences of two quantities. Sil' Isaac Newton calls them mo
menta, considering them as momenlary increments of 
quantities: for instance, of a line generated by the flux of 
a point, of a smface by the flux of a line, or of a solid by 
the flux of a surface. The calcnlus dirfel'enlialis, there
fore, and the doc1rine of flnxiol'ls, al'e the same thing, un
der different names; the !alter giHn by sir Isaac New
ton, and the former l>y l\'.lr. Leibnitz, who disputes with 
sh' Isaac the honour of the discovery.. 'There is, howe,-
er, one difference between them, which consists in the 
manner of expressing the differentials of quantilics: Mr. 
Leibnilz, and most foreigners, express them by the same 
letters as rnriable.ones, p1·efixing only the letler d .- thus 
the dilferenlial of x is called dx, and the <lilferential of y, 
dy. An<l dx is a positive qnantity if x conlinually in
crease, and a negative qnanlity if x decrease. "\Ve, on the 
olher hand, following sir Isaac Ne"'lon, inslead of llx, 
writ~ x, with a dot ?ver it; and instea<l of dy, ,Y. But 
foreigners reckon this method not so commodiou::i as fhe 
former, because if differentials were 1o be differenced 
a_gain, 1he d?ls would occasion great confusion; not fo men
tion lhat printers are more apt to O\'erlook a pofot than a 
le It er. 

CA J_. 

Now as permanent quantities are always expressed by 
the first letlers of the alphabet, da = O, db = o, de= 

~ ~)h:e~~:"..! J;.+ 'fhed~~e~n'!:~ ;,tf ~~~n~~:1.~ \~e;~ 
easily performed by the addition or subtraction of tL~ir 
compounds. To difference hvo quanlilics !hat multiply 
each other, as xv, mulliply !he differential of oue factor 
info 1be olber factor, and the sum of the two factors Ht lbe 
differential required. 'l'hus !he differentials of xy will be 
xdy + ydx, thal is_ d (xy) = xdy + ydx. Again, if 
there be three quantities mutually n:iul.11pl~1 mg each other, 
the fact um of the two must be rnolt1phed into !he differen
tial of the third; !bus suppose v>·y: let vx = t, and vxy 
will be = ty; consequently d (vxy) = tdy + ydt: but 
dt = vdx + xdv. If these valu .. therefore are sublfi. 
luted in the antecedent differential tdy + ydt, ii fol101rs 
that d (vxy) = vxdy + vydx + xydv. In 1be ••mem ... 
ner must we proceed whemthe quantities to be diftf:renc
ed are more than three. But if, while 011e variable quanti-
1y increases, the other, y, decreases, it is evident lhat 
yd.~ - xdy will be the differential or xy. 

'rhe rule for differencing quantities that mutually df. 
'·ide each olher, is first to rnulliply the differential of the 
divisor inlo 1be dividend; and, on the contr::iry, the dif
ferential of the dividend intothedi,·isor. 2. Tosubtraet 
the first product from the last. 3. To dh·idetheremaino 
derby the square of the di' isor, and the quotient is the 
differential of lllC quantities mutually di' iding each oth
er. For instance, let xy: v~ be the quanliliea to be dif
ferenced: suppose X!J = t, and t'3 = fV; 1hen :r~: v1 
will be equal fo t: w. But d (t: w) = (ivdt -tdw): ,., ; 
and dt = xdy + ydx, dw = vds + :dv. \Vherefore d 
(t: w) = d (:ry: v•) = (vzxdy + vzydx - xyvd; -
xyzd·v): v 2 z2. For a further account of the doctrine of 
the differentials, see FLUX IONS. 

CALCULUS exponentiulis, among nlathematicians, a 
method of diiferencing exponentiill quantities. By ann
ponential quaulity is meant a po\fcr, the e1ponent of 

x x 
·which is ''a1·iable, as x , a • In order to difference an 
exponential quantify, nolhing else is required than tore-
duce the exponential quantities to logarilhmic one~, upon 
which lhe differencing is managec.1 as in logarilhmic one!!. 
For instance, suppose the differenlial or the expooeotial 

'!I 
quantity x were required. 

y 
Let x = s 

then will ylx = ls ls = log. x~ 
lxdy + JjdX : x:: rls : = 
"'lxdy + =ydx =»dz. 

That is, xy lxdy + yx'f -
1
dx = ,]£, If tl1e e•poneo· 

tial quanlily lo be differenced he of !he second degree, 
!I 

x 
as v , suppose as before 

'!I 
x 

y 
then will x Iv = !z 
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y y-1 y 
(x lrdy + yx dx) Iv+ x dv : v = d• : z 

y y-1 11 
; (x lxdy +11x dx) Iv +rx dv: v = d: 

that is, 
y y 

x 11 11-1 x -1 y 
v (x lxdy + yx dx) lv + v v x dv + dz 
or, 

y 11 y 
x y x 11-1 x - 1 y 

v x lxlvdy + v 11x lvdx + v v x dv =dz. 
By the same melhod may be found the differenlial of 

exponential quantity of any power. This calculus was 
invented by Mr. John Bernouilli, and is used in in\'estigat
ing the properties of exponential curves. See Exponen
tial CURVE. 

C.A LCULUS inlegralis, or summalorius, is a me I hod of 
1umming up ditferenlial quanlities; Urnt is, from a differ
ential quantity from whose differencing the ghen differ
ential results. 

It is tbe inverse of the calculus clifferentiali:;; ·whence 
the English, who usually call the differenlial rnelbod Oux
ions, give Ibis calculus, which ascends from the fluxions 
to the flowing quantilies, or, as Wolfius and other foreign
ers express it, frorn the dilferences to the sums, the name 
of the inverse method of fluxions. 

Lets be lhe sign of lbe sum, or integral quantity, so 
I hat sydx may denole lhe iateg1'al of the ditferenlial 11dx. 
To integrate or sum up a differential quantity, J. It is <le
monslrated that sdx = x. 2°. s (dx + dy) = x + y. 

m-1 m 
3°. s (xdy + ydx) = xy. 4°. smx dx = x • 5°. 

(n-m) :m n:m 
•(n: m)x dx=a: . 6°.s(ydx-xdy): 
y• = x : 11· or these lhe fourlh and fiflh cases occur 
most frequenlly, in which the differenlial quantify is inte
grated, if a variable unity is added to the exponent, and 
the sum dh·ided by the new exponent, mulliplied inlo the 
differential of lhe root, as in the fourth case by (m -1 + 
1) clx, that is, by mdx. 

If the differenlial quanlily to be inlegraled, do not come 
under any of these formulas, it musl either be reduced to 
an integrable finite, or an infinite series each of whose 
terms may be summed. 

This calculus is applied lo geometry, in the quadrature 
and reclification of curves, in cubing solids and measuring 
their surfaces, in the inverse method of tangents, and in 
the doctrine oflogarilhms. 

It may be remarked, that as in the analysis of finites, 
!~Y r1uantily may be raised to any given power; but, 
vice versa, the root cannot be extracted out of any num
ber required: ao in the analysis of infiniles, any nriable 
or flowing quantity may be differenced; but, vice versa 
any differential cannol be integrated. And as in the analy: 
sis of finiles, we are not yet arrired at a method of ex. 
tracting rools of all equations, so neilher has the inlegral 
calculus arrhed at perfection: and as in the former we 
are obliged to lia,·e recourse to approximation, so in the 
:,'!~:we have recourse to a perfect integration. See SE-

VOL. J, !t,) 
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CALCt!LUS, antecedental. A geomelricnl mefuod. or 
reasoning without any consideration of molion or Telocrly, 
applicable to e\·ery purpose to which Buxions ha_,·e been 
or can be applied. It was invenled by Mr. Glen1e, who 
derived it from an examination of the antecedents of ra
tios, having ghen consequents, and a gi\ en standard of 
comparison in the senral deg1·ees of augmentalion aud 
diminution, which they undergo by composition and de-
composition. . . 

CALE A, in botany, a genus of tbe .polygamia "'quahs 
order ·and synuenei:da cla.ss of plants, and in !he natural 
method ranki1~g under the 491h order, composilre. rl'be 
receptacle is paleaceous, the prtppn.s hairy, and the calyx 
imbricated. TJJere are seven species. 

CALENDAR. See ALMANAC. 

th;::a~7~t~3!:~d:o~t:s ~~1;, ~{g~~1:~nu~u:1~ ~~o fi~:~~i~; 
of MarcL, and containing 304 days, in which time he im
agined the sun performed bis course through all the. ~ea· 
sons. This calendar was reformed by Numa Pompilius, 
lvho added two months more, viz. January and }~ebruary, 
placing them before. March: his year began on the first of 
January, and consisted of 355 days. TJ11s was after
ward improved by JUiius Cresar, and was by him called 
the Julian account, which reduced the year lo 365 days, 
6 hours; and was retained in most protestant countries, 
and in our nation till the year 1752. This year jg dis
posed into quadriennial periods, whereof the first three 
years, which were called common, consisted of 365 days, 
and the fourth, bissextile, of 366. The Julian account 
was afterward cprrected by pope Gregory XIII. which 
on that account obtained the name of the Gregorian calen
dar, or uew slyle; tbe Julian being called lhe old style; 
and though the Gregorian calendar is prefernble lo the 

J u;~~~e~~;~sd',?etg::~h~~~ i::r~:~:~sihe calendar,\e or-
dered all the ecclesiastics un•Jer his jnrisdicfion to con. 
form to this new morle of reckon!ng; and he exhorled the 
Christian princes, wilhin the pale of his authority, lo adopt 
it in their dominions. It was accordingly inl!'oduced 
wilhout delay into all catholic counlriea. In Spain, Por
tugal, and part of Italy, it was received on the same day 
as at Rome; but in France not till some months after. 
The catholic stales in Germany adopled the Gregorian 
calendar in 1583; but the protestant stales refused it. 
Hence arose a difference of 1 O, and afterw:ud 11, days, 
between the methods of reckoning used in catholic and prot
estant countries. The protestant slates in Germany re
formed their calendar in 1700. But in this country the 
new style was not introduced till September, 1752; on 
the 2d of that month the old sly le ceased, and the next 
day was called the 141b, inslead of the 3d. The act of 
parliament which allered the style changed also the be
ginning of the year from the 25th of March to the Isl of 
January. 

Dr. Playfair, in his Chronology, bas taken some pains 
to show that the method of intercalation used in the Greg
orian calendar is not quite accurate. It supposes the 
tropical year lo consist of 365 d. 5 u. 49' 12", whereas 
recent obser\'ations have suown it to be 365 d. 5 h. 48' 
45j''· The foBowing intercalations oue:ht to be made 
instead of those determined on by pope Gregory. 
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t' 4' a' 3J' 132• 163' IU9 225 256 • 
&c. 80 that one day is to be intercalated in the space 
of four years; or, more accurately, four days in 17 years; 
or still more accurately, eight clays in 33 years, or 31 
days in 123 years, and so on. The signs + and - iodi~ 
cate, that the number of in!ercalary days above which 
they are placed is loo great or too sm.all. . 

Julian Ch1'istiaii CALENDAR, !hat m which the days of 
the week are determined bv the letters A, B, C, D, E, 
F, G; by means of the solar' cycle, and the new and full 
moons, especially the paschal full moon, wilh .tbe feast of 
Easler, and the other moveable feasts depending thereon, 
by mean• of golden numbers rightly disposed through 
Iha Julian year. 

Gregorian CALENDAR, that which, by means of ep~cts 
rightly disposed, through the several months, dele_rmmes 
the new and full moons, and the time of Easter, with the 
moveable feasts depending thereon, in the Gregorian j~ar. 
Therefore the Gregorian calendar difl'ers from the J ullan, 
both in the form of the year, and in that epacts are sub· 
stituled instead of golden numbers. 

Reformed, or corrected CALENDAR, tb~t. which, selling 
aside golden numbers, epacts, and dbm1mcal letlers, de
termines the equinox, wilh the paschal full moon, ~nd 
the moveable feasts depending thereon, by astronomical 
computations, according to the Rudo!phine tables •. 

vr~~~~~~!!iie~ :O~c:A;:n ~~~~s,1:nd~?~::~:~~e~a~~ 
them smooth, even, and glossy, or to give them lVaves or 
water them, as may be seen in m~hairs a_nd tabbies. This 
inslrurnent is composed of hvo thick cylmders, or rollers, 
1>f very hard and polished lVOod, round lVhich the stuffs 
to be calendered are wound: these rolleri are placed 
crosswise between two ·very thick boards, the lower 
serving as a fixed base, and the upper moveabl.e, by me~ns 
of a thick sr.rew, with a rope fastened to a spmdle, which 
makes ifs axis: the uppermost board is loaded with large 
stones cemented toge I her, weighing 20,000 lb. or more. 
It i• this weigh I that gives the polish, and makes the wav_es 
on the stuffs about the rollers, by means of a •hallow m
denture or engraving cu( ia it. 

CAI.ENDS, in Roman antiquity, the first day in each 

~e~~~h~t~~t~1~l~~; !~o~o~~e cl?;:~~ ;;~~}~i~ot1fer~~l~i:e; !} 
holidays in each month. The ll.oman method of reckon
ing; the days of their months b~s somelhing ~xlremely sin
gular in it: instead of computmg forward, m the natural 
order of the numbera J, 2, 3, &c. they reckoned back
ward, in tbe manner expressed in the following verses: 

I'rimndicsmensiscujusqucestdict:lco./e111./.e; 
Sex Maius, nonar,Julius,October,et~lars; 
QUAluoratreliqui: habetid1trquilibetocto; 
lndc diesreliquosomnesclie esse cale11das; 
QullSrctronumer11.ns,dice!amensesequentc. 

Hence, 1o find the day of our month answering to that 
of the calendi:, to the numher of days in 1he preceding 
month add two, and from this sum subtracling the num
ber of calends given, the remainder will be the day of 
onr month: lhus the fourth of the calends of June is 
found to answer to the 29th of Moy; aad so on in other 
rasc~-
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CALENDL"LA, in botany, the mrtrigold, a genus of 
the polygamia necessaria or<lcl', in 1 he syngene&ia class of 
plant" and in the aalural method ranking under the 49th 
order, compositre. '!'he receptacle is nakt>d, I here is 00 
pappus, the calyx is polypbyllous and equal, the 'eedo 
of the disk mernbranaceous. 'rhere are 14 species, nooe 
of them nathes of Europe. The common kind is so well 
known as to need no descriplion; aud none of lhe olhcu 
mel'il any, except 

C.4.LENDULA fmticosa, which in 1759 was introduced 
from I he Cape of Goud. Hope. It has a slender shrubby 
perennial stalk, which rises lo lhe height of Se\'en or eight 
feet, but requires support, It may be propagated by 
cuttings. 

CA!,JBER compasses, lhe name of a parlicularinstru
ment used by gunners for measuring the diameters of shol, 
shells, &c. as also lhe cylinder of cannon, mol'tars, aod 
howilzers. '1,hey resemble other compasses, e:ii:cepl in 
their legs, which are arched, in or<ler lhal lhe poinls may 
touch the extremities of the arch. To fiud lhe I rue diam .. 
eter of a circl~, they have a quadrant fafHened to one 
leg, and pa!!!sing lhrough lhe other, marked 11:i1b incbea 
and parts, lo expre:.:s ~he diameter 1"Cq11ired :. l~e leng~h 
of each ruler or plate 1s usually between the ltm1ls of 111 
inches anti a foot. On these rulers are a Yaricly of scalea, 
Jables, proporl ions, &c. such as a~·e esl~emcd useful to 
be know11 by gunners. The follow111g articles are oo tbe 
completest gunner'd callipers,·vis. 1. Tlie measure of 
co1nrex diameters in inches. 2. Of concaH dillo. 3. The 
weiaht of iron sbot from given diameters. 4. The weight 
of i~on shot from gi\'en gun bores. 5. The degrees of a 
semicircle. 6. The proportion of troy and arnirdupoil 
weight. 7. The proportion of English and French feet 
and pounds. 8. Factors used in circular and spherical 
figures. 9. Tables of the specific gravity and weights of 
bodies. 10. '!'ables of the quantity of powdernocemry 
for proof and sen·ice of brass an<l iron guns: 11. ~uln 
for compuling tbe number of shot or shells ma. fio11l1e,d 
pile. 12. Rule concerning the fall of heavy b.odies'. J3, 

~~e1~~~~a~:'.sinf 5.o~ "~~~:r.0f li:~~~~es /~~ ~:';!r~~:i::i~ 
scales of numbers, sines, Yersed sines, and tangents. 17. 
A sectoral line of equal pai·fs, or tbe line of line&. 18. 
A sectoral line cf plans and snperficies. l'fJ. A scctor1I 
line of solids. Sec Plate XX!V. 

CALIDUCT, in antiquity, a kinJ of pipes, or canal!, 
disposed along the walls of houses and apartments, uaed 
by the ancients for conveying heat to seYeral remote parts 
of I lie bou~e from one common furnace. 

CALIPH, the supreme ecclesiaslical <lignily am~ng 
the Saracens; or, as it is otherwise defined, a sovereign 
dignily among the Mahomelan~, vcsle<l ~ i.t b· absofule. au· 
thority in all mailers relating both to religion and policy. 
It siuniUes in the Arabic, succesP.or or ,:icar; the Sara· 
cen Princes assumed lhis title as de!!!Ccllll~nts from ;)laho· 
met; the caliphs bearing the same relaliou to i\labomet 
that the popes pretend they do lo Jesus ~h'.i't; o: SI. 
Peter. II i:3 at 1his day one of the ~rand seigniors t_ilieP, 
a~ successor of l\lahomet; and of lhe sopLi of Pen;1a, as 
successorof Ali. . 

CALIX TINS, in church bislory, a sect af Chri•fi~•· 
in Bohemia and 1\loravia; the principal poinl in which 
they differed from the church, was the U!!le of the cha~ice, 
or coi.nmunicating in both kimls. Is is al~o a name g1ien 
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to thooe, among the Lutherans, who follow the sentiment• 'fhe mordants chie6y employed ia callico printing arc 
of George Calixtm:, a celebrated divine, who opposed acetite of alumina, aatl acetite of iron. These mordanls 
the opinion of Ot. Augustin on predc~tination, grace, are applied to the cloth, eilber with a pencil, or by means· 
and free will. of blocks, on which the pattern, according to which the 

CALLA, A.friran, or Elltiopia11 arum, a genus of the cotton is to be printed, is cut. As they are applied only 
polyandria order, in the gynandria class of plants, and in to particular parts of the clolh, care must be taken lbat 
the nal ural mel bod ranking under the second order, pipe- none of them spread to the part of the cloth which is to 
ritre. The spalhn is plain; the spadix covered with flo- be left white, and that they do not inlerfere wilh oneanolh
rets; there is no calyx; no petals; and the berries are er when se,·eral are applied. If these precautions arc 
rnonospermous. not attended 1o, all the elegance and beauty of the print 

There are four species, tlie most beautiful of which is must be deslroyed. It is necessary, therefore, that !be 
the calla JEthiopica. It is a nath-e of the Cape, and re- mordants should be of such a degree of consistence, that 
quires the shelter of a greenhouse. It propagates ''ery they will not spread beyond those parts of the cloth on 
easily by offsels. It resembles tl1C argm, but lhe flower, which tbey are applied. This io done by thic~euing 
or ralher !he spallic, is while. them with flour or sfarcli, when !hey are lo be applied by 

CALLICAllPA, a genus of lbeclns;, anti order tetran- the block: and wi 1 h g11m-arabic, when lhey are to be put 
dria monogynia. 'I'he essential chn.raclcr is, calyx four on by a pencil. The lhickening should neYer be greater 
clcl'I ; corotla four cleft ; berry four seeded. than ii sufficient to pre,'ent the spreading of the mordanls; 

There are i:;e' en species, trees and shrubs, of North when carried too far, the cotton is apt not to be sufficient-
America and lhc 1\"cst lndice:. ly saturated wilh the mordants; of course the dye takes 

CALLI CO, •kind of manufacture made of cotton. It but imperfectly. 
takes ii name from Callicut, a city on the coast of l\'lala. In order that the parts of the cloth impregnated with 
bar, where it was first manufactured. In lhe East Indies mordants may be distinguished by !heir colour, it is usual 
the callicoes are all painted by the band, which is per· to tinge lhe mor,lants wilh some colouring mailer or other. 
formed wil h great expedilion. From these we del'i' e our The printers commonly use the decoction of Brazil wood 

CALLI CO 11rinti11g, which is the art of communicating for this purpose; but Dr. Bancroft has objected to this 
different colourR to parlicular spols or 6gures on tbe sur- melhod, because he thinks that the Bl'azil wood colouring 
face of the cloth, while lhe other parls relain its original matler impedes lhe subsequent process of dyeing. It is 
whiteness. This art, or rather !hat lo which we have cerlain I hat the colouring malter of the Brazil wood is dis
just refcrrec.l, has been practised in India for more than placed, during lhat operation, by the superior affinity of 
2000 years. Ilut in London callico prinling WM not in.4 the dyesluff of the mordants. 'Vas it not for this snpe
troduced lill about the year 1676, nince v.-bicb il has been rior affinity, the coloul' would not take al all. Dr. Ban~ 
encouraged by several acls of parliument. croft advises to colour the mordant wilh 1mme of the clye-

This art consists in impregnating those parls of lhe stuff afterward to be applied; and be cautions the using 
cloth which are to rcceh·c a colour, wilh a mordant, arHl of more for that purpose, than is sufficient lo make the 
then dyeing it as usual with some dyes luff or other. The lnordant distinguishable when applied lo l he cloth. 'I'lrn 
dyestuff attaches itself firmly only to lhat part of the reason of this precaution is obvious. If too much dye is 
cloth which has received the mordant. The whole sur- mixed with the mordant, a great proportion of lhe mor-

e~:h~~g:h:n~01~f~~c~i!;d~~dfo~~:em~r ~:~s jj:;e~heb~lr~?s ~~~~:~ 1:t~:lnTt~i~~~ th~' ~1~~~0,u~i~5 :;a~~~:·;s: ~~~~,e~~~~ 
with the wrong side uppermost, all lhe unmordanled parts from combining with it in sufficient quantity to ensure a 
resume their original colour, while those which have re· permanent dye. 
ceived lhe mordant retain ii. Suppose that a piece of Sometimes these two mordants are mixed together in 
white cotton cloth is to receive red stripes; all the parls different pt·oportions; and sometimes one or bolh is mix
on which the sf ripes are to nppear are pencilled over with ed with an infusion of sumach, or of nut galls. By H1ese 
a solution of ace Ii le of alumina; after this. the doth is conlrivances, a great variety of colours are produced by 
dyed in !he usual manner wilh madder. When taken out the same dyestuff. 
of the dJeing ~essel, it is all of a red colour, but by wash- After the mordants ha,•e been applied, the cloth must 
int?; and bleaching, the ma_dde~ lea~'es every part of the be completely dried. It is proper for this purpose to em
clolh white, except lhe stripes 1mpr·egnated wilb the ace- ploy ar1ificial heat, which will conlribute something tow. 
tile of alumina, ~vJ1icb remain red. !n Hie same manner ard the separa1ion of the acetous acid from its base, il.nd 
may yellow etr1pes, ot: a~y other ~v1:;he<l-for figure, be toward its e\•aporalion, by which the mordant will com
p:i\·e11 to cloth, by subsfltutmg querc1lron bark, weld, &c. bine in a greater proportion, and more inlimately with the 
for madder. clol.h. 

·when different colours are to be girnn to different parts When the cloth is sufficiently dried, it is to be washed 
?f tb.e cloth. at the same time: it i9 ~oIJe ~y impregnatfog wilh warm water and cow dung, till all the flour, or gum, 
It w11h nmous morda~.ts. Th.us, 1f slnp_es are drawn employed to thicken the mordants, and all those parls of 
UP?" n ~otlon c_loth TI.1lh acellle of <1lomma, and other the mordanls which are uncombined with the cloth, are 
~tnpes w1tb acet1le o.f iron, and the cletb afterward dyed reroo,·ed. Tbe cow dung serves to entongle these loose 
111 the ui-t!al ~ar \l'1lh .madder, aml then washed and parts of the mordants, and to prel·ent.them from combin
bleached, 11. will be .striped retl ~nd brown. The same ing with those parts of the cloth which arc to remain 
~:;;;,I.ants with <1uerc11ron bark, give yellow and olit-. or ~~;:~: After this, the cloth is thoroughly rinsed in clean 

5.'j* 
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Almost the only dyestuffs employed by callico printers, 
are indigo, madder, and quercitron bark, or weld. This 
last substance, ho"el'er, is but little used by the priaters of 
this couatry, except for delicate greenish yellows. The 
quercitron bark has almost superseded it, because it gives 
colours equally good, and is much cheaper and more con
venient, not requiring so great a heat to fix. it. Indigo, 
not requiring any mordant, is commonly applied at once, 
either with a block or a pencil. It is prepared by boiliag 
together indigo and potash made caustic by quicklime, and 
orpiment ; the solution is afterward thickened with gum. 
It must be carefully secluded from the air, otherwise the 
indigo would soon be regenerated, which \Vould render the 
solution useless. Dr. Bancroft has proposed to substi
tute coarse brown sugar for orpirnents: it is equally effi
cacions in decomposing the indigo, and rendering it solu
ble; while it likewise serves all the purposes of gum. 

l..1et us now give an example 01· two of the manner ia 
which the printers give particular colours to callicoes. 
Some callicoes are only printed of one colour, others have 
two, others three or more, even to the number of eight, 
ten, or twelve. The smaller the number of colours, the 
fewer in general are the processes. 

1. One of the most common colours on cotton prints, 
is a kind of nankeen yellow of various shades down to a 
deep yellowish brown, or drab. It is usually in stripes 
or spots. To produce it the priaters besmear a block, 
cut out into the figure of the print, with acetite of iron, 
thickened with gum or Bour; and apply it to the cotton, 
which, after being dried and cleaned in the usual manner, 
is plunged into a potash lye. The quantity of acetite of 
iron is always proportioned to the depth of the shade. 
2. For yellow the block is besmeared with acetite of aJu. 
mioa. The cloth, after receivillg this mordant, is dyed 
with quercitron bark, and then bleached. 3. Red is com
municated by the same process; only madder is substi
tuted for the bark. 4. The fine light blues which ap
pear so often on printed cottons, are produced by apply
ing to the cJoth, a block besmeared wilh a composition, 
consisling parlly of wax, which covers all those parts of 
the cloth which are to remain white. The cloth is then 
dyed in a cold indigo vat; and after it is dry, the wax 
composition is removed by hot water. 5. Lilac, flea 
brown, and blackish brown, are given by means of ace
tife of iron; the quantity of which is always proportioned 
to the depth of the shade. For very deep colours, a lit
tle sumach is added. rrhe cotton is afterward dyed in 
the usual manner with madder, and then bleached. 6. 
Oo,·e colour and drab, by acetite of iron, and quercitron 
bark. 

'Vhen different colours are to appear in the same print, 

~o~·~e~;:~~::i.~:rmo:loo/ee~~t~~nosn a;aechn:~e!~~~{:: t~~~;a~~ 
of the print only is cut, which is to be of some particular 
colour. These are besmeared with different mordants and 
applied lo tbe cloth, which is afterward dyed as usual. 
Let us suppose, for iustance, that these blocks are appli
ed to cotton, one with acetite of alumina, another with 
acetile of iron, a third with a mis:tur.e of those two mOI'· 
dants, and that the cotton is then dyed with quercitron 
bark, and bleached. 'rhe parts impregaated with the 
mordaats would have the following colours. 

Acetile of alumine, f"ellow~ 
--- iron, Olire, drab, dovt. 
The mixture, Oll\·e green, oli\•e. 

If part of the yell01v is conred over with the indigo 
liquor, applied with a pencil, it will be converted into 
green. By the same liquid, ' blue may be given to auch 
parts of the print as require it. 

If the cotton is dyed with madder, instead of qnercit-
roo bark, the print will exhibit the following coloura. 

Acetite of alumiae, Red. 
--- iron, Brown, black. 
The mixture, Purple. 

When a great number of colours are to appear; for in
stance, when those communicated by bark, and those by 
madder, are wanted at tLe same lime ; mordanls for part 
of the pattern are to be applied; the cotton is then to be 
dyed in the madder bath, aad bleached : then the rest of 
the mordants, to fill np the pattern, are added, and tbe 
cloth is again dyed with quercitron bark, and bleached. 
The second dyeing does not much affect the madder col· 
ours; because the mordants, which render them perma
nent, are already saturated. The yellow tinge is easily 
removed by the subsequent bleaching. Some limes a new 
mordant is also applied to some of the madder colours, in 
consequence of which, they receive a new permanent col
our from the bark. After the last bleaching, new rolours 
may be added by means of the indigo liquor. The fol· 
lowing table will gi\•e an irlea of the colours, which may 
be given to cotton by these complicated processe!. 

J. Madder dye. 

Acefife of alumine, 
--iron, 
--diluted, 
Both, .mixed, 

Colours. 
Red. 
Brown, black. 
Lilac. 
Purple. 

IJ. Bark dye. 
Acetite of alumine, Yell°'•· 
--- iron, Dove, drab. 
Lilac and acetite of alumine, Olil'e. 
Red and acetite of alumine, Orange. 

III. Indigo dye. 
Indigo, Blue. 
Indigo and yellow, Green. 

Thus no l•ss than 12 colours may be made to appeai• 
to.getber in the same print, by these different processes. 

These instances will serve to gi\'e lhe reader an idea of 
the nature of callico printin~, and at the same time afford 
an excellent illustration of tl.ie importance of mordants 
in dyeing. 

If it was possible to procure colours sufficiently perma. 
nent, by applyiag them at once to the cloth by the block 
or the pencil, as is the case with the mordants, lhe ar.t of 
callico printing would be brought to the greatest possible 
simplicity; but at present, this can only be done m ?oe 
case, that of indigo; eHry other colour requires dyeing. 
Composilions, indee<l, may be made, by previously com· 
hining the dyestuff and lhe mordants .. Thus yell?'" ~·Y 
be applied at once, by employing a mixture of the 111fu•10D 
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of quercitron bark and acetite of alumine; red, by mixing 
the same mordant wilh the decoction of alumiue, and so 
on. The colours applied in this way are, unfortunately, 
far inferior in permanency to those produced when I he 
mordant is pre\•iously combined with the cloth, and the 
dyestuff afterward applied separately. In this way are 
applied almost all the fugitive colours of callicoes, which 
washing, or Cl'Cn exposure to the air, de3froys. As the ap· 
plication of colours in this way cannot always be avoided 
by callico printers, every method of rendering them more 
permanent is an object of importance. 

CALLIGONUM, in botany, a genus of the polyandria 
cligynia class of plants, having no flower; the fruit is an 
oval, compressed, striated, hairy pericarpium, with bifid 
tops, turning backward ; the seed is single. 'rhere are 
thl'ee species. 

CAI,LISIA, in botany, a genus of lhe monogynia or· 
der, in the triandria class of plants, aud in the natural 
method ranking under the 61h Clrder, ensahe. The ca· 
lyx i:'I triphyllous; lhe petals are three; the antherre are 
double; and the capsule is bilocular. Thel'e is but one 
11Jpecies, a native of America. 

CALL IT RICHE, or star grass, in botany, a genus of 
the digynia order, in the monandria class of plants, and 
in lhe natural method ranking under the 121h order, 
ho1oracem. It bas no calyx, but two petals, and the 
capsule is bilocular and tetraspermous. 1.,here are two 
species. 

CALLUS, or callosity, any cutaneous, corneous, or 
osseous hardness, whether natural or preternalural: but 
wost frequently it mean8 the callus generated about the 
edges of a fraclure, prodded by naful'e to preserve the 
fractured bones, or divided parts, in the situation in which 
they are replaced by the surgeon. See SunGERY. 

CALO DEN DRUM, a genus of the class and order 
pentandria monogynia. The essential .character is, calyx 
spreading, five petaled; nect. five lea\•ed; capsule firn 
celled. There is one species, a native of the Cape. 

CALOGERI, in church history, monks of the Greek 
church, dh•ided into three degrees: the 00\1ices, called 
archari ; the ordinary pl·ofessed, called microchemi ; and 
the more perfect, called megalochemi: !hey are likewise 
clidded into creoobites, anchorels, and recluses. 'rhe 
crenobites are employed in reciting their office from mid
night to sunset. 'rhe anchorets re lire from the conversa
tion of the world, and live in hermitages, in the neigh .. 
bourbood of the monasteries; they cultivate a lit tie spot 
of ground, and never go out but on Sundays and holidays 
to perform their de\•otions at the next monastery. As for 
the recluse, Ibey shut themselves up in gl'oftoes and 
canrns, on the tops of mountains, from which they never 
~o out, abandoning themselves enfo·ely to Providence. 
They Ii,-. on the alms sent them by the neighbouring mon· 
asleries. 
CALO~IEI,. See MATERJA ME01cA. 

CALOPHYLLUM, in botany, a genus of the poly
andria monogynio. class of plants, whose corolla consisls of 
four roundish, hollow, patent petals, and is larger than the 
cup; the fruit is a large globose drupe. There are two 
speciei:;. 

CA LOR IC, a word used lo denote that substance by 
which the phenom<"na of beat are produced. 

Philosophers formerly dillered in opinion respecting 
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the causes of those phenomena; and th ere were manr 
who considered them ruP.rely as the effect oflbe mechan1· 

~~:a:~;reg~~ ;!1~~di~,t ;r0e~e8;t~:oe:~evner~~tu~~t 1:1~:~1 ~~~\a~ 
imously agreed, that these effec1s are produced by ape· 
culiar matter which has received the name of caloric; and 
which, in general, enables us to explain those appearances 
fully, and in a satisfactory manner. Caloric is an uncon· 
finable fluid, highly elaslic, and so very subtle that ils 
gra\'ity has not yet been ascertained. It is diffused 
through all natural bodies, with which it is more or less 
cembined, according as their affinities for it are greater or 
less. 'Ve are not acquainted with any body llrat does 
uot enter into combination with it; nor any from which 
the utl.llost endeavours could entirely separale if: antl 
caloric, therefore, is not to be had in a pure stale in na
ture: hence chymisls, When mentioning tLe constituent 
parls of bodies, pay no regard to the presence of caloric, 
but consider it as underslood of course. All bodies are 
combineJ in some way with a certain portion of caloric ; 
OJ', to express it in other words, the particles of every 
substance are intermixed in a variable proporlion with the 
particles of caloric, and kept probably apart by them. 
Hence the elementary parlicles of bodies do not, in fact, 
touch each other; and this is manifest from the prop
erty whicJ1 all bodies possess, of being contracted into a 
lesser volume when cleprived of heat. See PYROMETER. 

Caloric, being a subslance perfectly elaslic, whose com
pollent particles would expand ad infinitum if not impeded, 
all bodies combined with them ought likewise lo expand 
ad infi nitum, if there existed no powel' which acted in di
rect opposilion lo its elaslicily. 'l1 his power is the mutu· 
al atlraction of the particles, or cohesion. All material 
bodies, therefore, are continually acted upon by two pow
ers, which tend more or less to equipoise each other; 
one cause~ the particles of bodies to receclc from each 
other, and by the olbe1· they lend lo approximate. 

The proportion of each of lhesc powers tletermines the 
exlerior fol'm of bodies. Jf cohesion predominafes, then 
the bodies are solid; but ifthis'power he overcome, then 
the part:cles are further removed, and IJ1eir volume is pro
porlionally increased. Finally, if caloric predominales 
to such a degree that the particl es of bodies are placed 
out of the sphere of their reciprocal altraction, they lose 
~heir aggregation, and appear no longer in the form of sol· 
ids, but become liquid or gaseou i; . 

But if I here existed no other power but the two already 
menti_oned, bodies would not r(;main lifJuid; for, on in ... 
creasing the heat, they would immediately pass from the 
solid to the aeriform, or gaseous state. But there j5 a 
third power, which, by acting at the same time, presen·es 
them in an intermediate or liquid state. This power is the 
pressurf: of the atmospb ~re, without which lb ere would be 
no liquid in nature:, for all bodies would be eil her solid or ae
riform. Hence a ll bodies, from !heir con1bination wi1h cal
oric, may exist in three different states, which result from 1. 
'l'he power of attraction by which bodies cohere. 2. The 
quantily of caloric \lith which the suhslance is combin
ed,."' 3. Tbe greater.or less ~ressure of the atmosphrre. 

.Ih~ means by whrch a solid body may be changed into 
a lrqmd a: e , therefore: 1. A combination wilh a new and 
suffi c ient quanlity of caloric, and 2. An union with anoth
er body already liquid. The operation by which a body 
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i• rendered liquid, according to the first method, is term
ed fu':l;,rn, !he theory of which is clear from what bas been 
adnnced. In !he ~econ<l case, a Lody becomes licpiid, if 
th e qn:1111ily of caloric, in 1he liquid hotly added, be suffi· 
cieut to re mo' e 1he elemenlary parlicles of fbe new com
pound, to such a distance as will enable lhem to more 
freely in all di1 ections. 

A liquid body is rendered solid, I. BJ the loss of a por-
1ion of its caloric. 2. By combining it with anolher solid 
body. In the former case, a body parts with that portion 
of caloric whereby it o,·ercame the repelling force of the 
molecules, which now approach nearer to each other; so 
that they arc again acted upotJ by cohesion. This charige 
of bodies is termed congela!ion. In lhe latter case, the 
compound body becomes solid, if the caloric, present in 
the liquid, be r.ut sufficient to prevent the attraction oft he 
constitulint particles of the aew body, so as to cause it lo 
be acted upon by cohesion. 

A liquid is challged into the state of gas, 1. By being 
combined will.J a quantity of caloric sufficient to equipoise 
the pressure oft he atmosphere. 2. If the pressure of !he 
atmosphere i~ either sufficiently diminished, or totally re
mo,·ed. 

A gas becomes liquid, I. By the loss of that superabund
ant porlion of caloric which resisted the pressu1·e of the 
atmosphere. 2. By sufficiently increasing that pressure. 
Hence in every elastic fluid, two principal objects are lo 
be considerecl: first, the caloric which gives its exterior 
form, viz. !bat of gas. Secondly, the body dissol\'ed by 
the caloric, and by which the peculiar chymical proper· 
ties of the gas are determined. This latter is generally 
termed the base, which we must be cautious not to con· 
found with the gas itself. 

Caloric continually tends to form an equmbrium. 
Hence it is, that, if two bodies of the same nature; for in
stance, two pieces of the same metal; be unequally heal
eLI, or imbued wilh different portions of caloric, and 
bl'Oughl inlo contact wilh ei'.!cb other, the caloric equally 
dilfuses itself throughout the two bodies; and the quanti
ties of caloric, in each body, will bear the same propor
tion to each other as the masses themseh es. Bui, sup
posing the two bodies to be of a different kind, in that case, 
though the caloric would also form an equilibrium, and 
each body would indicate the same temperature to the 
1bermometer, yet the proporlions of caloric in each body, 
will not be as the masses, but will va!'y according <tS the 
bodies dilfer. This pl'operty of bodies, to requil'e dilfer
enl quanlilies of caloric to indicate the same temperature 
to !he thermometer, was termed by Dr. Black, the capac
ity of a body for heal; bnt the quantity of caloric itself 
he called specific heat. The cause or this phenomenon 
arises from the dilferent degl'eesofaffinitywhich dilfel'ent 
bodies possess for caloric, anti from which the capacities, 
aud various points of saturation, of different bodies may be 
estimated. 

\Vhen any body is in equilibl'io with the bodies which 
s:.i1Tound it, with respect to its caloric, that quantity which 
it con.lain.sis hot perceptible by any external sign or or. 
gan of seni..f>, aJHI is fer med combined caloric, or, accord
ing to Blacl~, latent heat. But, if the Jalent heat, from 
any cau~e, is .forced, in some degree, lo quit a body, and 
to combrne w1th those that surround it, then such caloric 

~~:.~:~.lo be free or sensible until the equilibrium i1 re. 

ft is this ca.Jorie in a free ~late w~ich acts upon our or. 
gans, and ex.cues that sensa11on which we term warmth• 
antl ii is this alone which we can ascertain by the ther~ 
mom~ler.' "!'he tempera~ure of a body is, therefore, the 
termrnahon ot the rarefactwn of the mercury, at the im!tant 
when its caloric has established an equilibrium with that 
of !he body. 

The equilibl'ium oi caloric is desll'oyed by the follow
ing causes: I. A change of lbe capacities in bodie8 by 
chymical analysis 01· synthesis. 2. External mechanical 
pressure. As to tbe former, the reason of the separation 
or acldition of caloric is to be sought for frorn the general 
laws of cbymicaJ composition, vis. that a compound body 
possesse$ properties diffo1ent from its constituent parfl. 
Hence the capacity of the compound _b?dy is. not always 
a mean between the sum of the capacities of rts con~lifu. 
eat parts, but is oftentimes greater or less ; and, on ac
coun! of this gl'eater or less capa~ity of a compound body, 
calonc, at the moment the constituent parts unile, is e~ 
ther expelled or attracted from surrounding bodies. lo 
the former case, the temperature of the surrounding bod
ies is rncreased, in the latter it is diminished. When a 
body, whose temperature has been raised, comes inlocon. 
tact with several other bodies of lower temperatures, then 
tht:t caloric endeavours to form an equilibrium; and that 
of the fil'st body, because it is this especially which 
causes a change in the equilibrium, diffuses itself through
out the second, and thence throughout the third, and •oin 
succession till all their temperatures ar·e equal. The in· 
termediale bodies, through which caloric permeates, are 
called conductors of beat; and as they conl"ey ii more or 
less quickly, they are said to be good 01' bad conductors. 
All bodies possess the property of communicating caloric, 
but according to different degrees, being hence fermed 
good or bad conductors. Hitherto JV• know of but one 
exception, which is in con,gealed water or ice. This body 
imbibes all the caloric which it receives from other bodies; 
nor does it communicatt=: the least quanrity to such as lie 
contiguous to it, until the quinlily of caloric it has ab .. 
sorbed ha; rendel'ed it liquid. The water produced fol. 
lows again 1he general Jaw, and becomes a conductor of 
heat. Therefore, if a body of a cerlain temperature i! 
brought into contact l\1ilh ice, it will impart to the ice its 
own caloric, till it has descended to the temperature of the 
ice itself; and we •hall see that only as ruuch of the ice 
returns to the slate of waler as 1be caloric, which it bad 
imbibed, couJd liquefy. 'rhis, however, is that porlion of 
caloric, which bad raised !he body from the temperature 
of the ice to that which it possessor! pre\•iously to the 
experiment, and which we have denominated speci6c 
heat. Moreover, since equal Cjuantilies of caloric ought 
to ltquefy · equal quantities of ire, it follows, tliat the spe
cific heat of bodies, under like circumstances, is in a 
direct ratio of !he quantities of ice which they can lique
fy when brought into contact. 

From the foregoing ob•ervations we may draw the fol. 
lowing conclusions: 

I. If equal quantities of the same boJy, at !he same tem
perature, come Severally into contact wilb ice, then equal 
quantities of ice will be changed into the liquid stale ?f 
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waler, and 1uch bodies will descend to the temperature of 
the ice. 

2. If unequal quantities of lbe same body are treated in 
a 1 imilar manner, then the quantities of the ice liquefied 
will be in a direct ralio of the quantities of the body. 

3. But, if equal quantities of different bodies are treated 
iu Ibis way, tbeo !he quanlities of the ice liquefied will be 
in a direct ratio of the quaolities of caloric which those 
bodies have lost; or, in olher words, they will be in a di
rect ratio of the quantities of caloric which caused those 
bodies to ascend from the tempel'ature of the ice to that 
which 1hey posseHed at the begiur1ing of the experiment: 
and therefore, as the masses of the l.Jodies were equal, they 
will be in a direct ratio of their specific heat, and in a di
rect ratio of theiL' own capacities for caloric. 

These cxpel'itnenl! not only demonsh'ate, that different 
bodies, in reality, possess diifel'eot capacities for caloric; 
but they likewise ahow us the means by which we are en· 
abled to measure the relative quantities lVhich they con· 
tain. 

Heat an•J cold, wjfh respect to our senses, are distin· 
guisbed by those perceptions which are the effect eilber 
of an augmentation, or diminution of caloric, in the animal 
body, whene\'el· we approach an object whose tempera· 
ture is either higher or lower than that which we ourselves 
possess. But !he perception is always modified by !he 
stale of the organs, and the temperature they ha\'e been 
before exposed lo. Hence not only one person shall feel 
cold, another warm, in tl1e same atmosphere; but if we 
plunge our hands for some lime, the one into hot, t~1e other 
into col<l \irater, and suddenly tl'ansfer them liotb rnlo n·a· 
tel' of the heat of the blood, the same water will diitlinctly 
impress on our perceptions bol h heat and cold. It fol· 
Jom~, thal our perceptions are not a. just crilel'ion of the 
state of bodies as to their tcmperatul'C. 

Incandescence and flame are observed in the rapid dis
engagement of caloric and light. rrhe first effect of this 
di.sengagement is inflammation; and these phenomena, 
1aken collcclively, excite in us that idea which is express· 
cd by !he word fire. 

Among the various states of heat, it is necessary that 
1ff! should consider caloric in two points of view. First, 
as it elerntcs bodies above the temperature of the sur· 
rounding medium, where it is known by the term sensible 
beat, anU which we can measure either by a common ther~ 
mometel~Or by 1Ve<lgewood,s pyrometer. Secondly, the 
whole quantity of caloric exisling in a body in chymical 
union, where ii is known by the term wbsolufe heat, the 
{ftlantily ofwliich is a;;cerlained by the calorimeler of La 
Place. From the principal laws which caloric follows in 
its combinalion with other bodies, and from the properties 
already recile1I, many phenomena may be explained 
which occur in the chyrnica1 solution of hodie~, find in 
which calOl'ic i' the principal agcnl. Thus: I. 1Vhy two 
sol id bodies cannol mutually dissohe each other; and 
why it i~ nccessa rr 1 for I bat purpose, that one of lhern, 
al leu., 1, should be in a Uuid slate. 2. Why, in most com. 
b;nalion!t ofsolid'il wilh fluids, caloric promoles solulion. 3. 
Why lite co11trary happens in solutions of ael'iform bodies 
jn liquid-i. ·L \\rhy the cornhination of two solid or two 
fliiid hodic~, or lhc romhinalion of one fJuill with one sol· 
1 J, produces a liody whicJ1 is either solid or fluid. 5. 
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1Vhat phenomena ought to be produced as to rnlume, 
specific gravity, and temperatures. 

CALOTTE, in archilecture, a round cavity or depreS· 
sure, in form of a cap or cup, lathed and plastered, uc;;cd 
to diminish the rise or elevalion of a moderate cbaptl, 
cabinet, alcove, &c. wbicb, wilhout such an expedient, 
.vould be too high for olber piece• of tbe aparlment. 

CALTH A, ma1'sh nwrigold, in botany, a genus of the 
polyandria polygynia class of plants, and in !he natural 
melhod ranking under the 26th order, rnullisiliqure. 
There is no calyx; there are fire petals; no nectaria; the 
capsules are many and polys_Permous. There is only one 
species known, whicb grows naturally in moist bogg_v 
lands in many parts of England. There is a l'ariety wilh 
double flowers, which for its beauty is preserved in gar· 
den111. It is propagated by parting the rools in aulumn. 
Upon l\1ay day the country people strew the Bowers upon 
the puement before their doors. Goals and sheep eat 
this plant; horses, cows, and swine, refuse it. 

CALV ARY, in heraldry, a cross; so called became it 
resembles the cross on which our Saviour suffered. 

CAJ,VINISTS, in church hislory, those who follow 
the opinions of J oho Cah-in, one of the principa l reform. 
ers of the church in the 16th century, a person or great parts 
and industry, and of considerable learni ng; whose <loc· 
trine still subsisls in ils greatest purity al Geneva, where 
it was firs_t _introduced, and when~e it wa" propagated. 
The Calv1n1sts are great advocales lor the absoluteness of 
God's decrees; and hold that eleclion and reprobation de~ 
pend on the mere will or God, lVilhout any regard lo !he 
merit or demerit of mankind; that he affords lo lbe elect 
an il'fesistible grace, a faith that they cannot lose, which 
takes away the freedom of will, anti necessitates all H1cir 
actions to ' 'il't ue. r!'he Calvinisls believe lhat God fore· 
kuew a determ?nate number, in wliom he would manifost 
J1is ~lory; aud I hat having _ tl~us foreknown l !1em, he pre
llestrnated them lo be holy, rn order to which hP. gires 
them an inesislible grace, which makes it impossible for 
them to be olherwise. 

CALYCANTHUS, in holany, a genus or !he polygy
niaorder, in the icosandria class of plants, and in lhe nalu ... rnl 
melhod ranked among the planlre c.Jubii ordinis. The 
calyx is rnonophyllous, pilcber form, squarro11e , wifh 
small coloured lea,·es, the corolla consisting: of lbe Jean~Pl 
on lhe .calyx; the ~lyles are numerous, each with a g land 
ular sltgma; th,e seeds are many, each wilh a train, wilh
in a succulent calyx. There are two species, vi::. 
. 1. Calycant!1us Boritlus, or Carolina all::lpice lree, a na. 

ll\'C of Caroliaa. It seldom grows, 11t least with ur-:, lo 
more than five feet high. It (li\°i<les info many brnnr.he~ 
irregu larll near t~e ground. II is of a brown rolour; and 
when bn11se<l emits a most agreeable odour. 'rJic leit,·e51 
that garnish this delightful aromatic a1e of :in o,aJ fi:!ure. 
At the end of tbese sland the flower~, of a I.incl of clloro· 
late purple colour. The propagation of thi"l t>Juub j~ not 
'\:Cry difficult; !hough more th11n common care musl be 
tn kcn, afler small planf8 are obf<tinet.l, to presene !hem 
till they arc of a size lo be wi~tured abroad. 'l'bc b'l 
ye~l!'s sho.ots, i~ laid in th~ ~~·oumJ, the ba.rk be in~ a lit 11~ 
bru1set!, tnll strike root n1tbm a yc:irJ parlicularly if lhe 
layer~ are shadet!, and w:itrretl in summer. 

~. C. prri~cox is uol yrt i1rnrctl to our climal~. 
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CALYPTRA. Most of the mosses have calyptrre. 
See BOTANY. 

CALYPTRANTHES, a genus of the icosandria mono· 
gynia class and order. The essential character is, calyx 
superior, truncate, covered with" a \'ei1 shaped rib; coral· 
la none; berry one celled, one lo four seeded. 

There are six species, trees and shrubs, of the 'Vest In
dies. 

CALYX, among bolanists, a general term expressing 
the cup of a flower, or that part of a plant which sur
rounds and supports the other parts of the flowe1·. See 
BOTANY. 

CAMJEA, in natural history, a genus of the semipellu
cid gems, approaching to the onyx structure, being com
posed of zones, and formed on a crystaline basis; but hav .. 
ing the zones very broad and thick, and laid alternately 
on one another, with no common matter between; usually 
less transparent, and more debased with earth, than the 
onyxes. 

1. One species of the camrea is the dull looking onyx, 
with broad black and white zones; and is the camrea of 
the moderns, and the Aiabian onyx; this species is found 
in Egypt, Arabia, Persia, and the East Indies. 2. Anoth
er species of the camrea ie 1he dull, broad zoned, green 
and white camrea, or the jaspi cameo of the Italians: it is 
found in the East Indies, and in some parts of America. 
3. The third is the hard camrea, with broad white and 
chesnut coloured veins. 4. The hard camrea, with blu
ish, white, and flesh coloured bfoad veins, being the sar
donyx of Pliny's time, only brought from the East Indies. 

CAMALDULIANS, a religious order founded by St. 
Romuald, in a little plain, on the mount Apennine, called 
Camaldali, situated in the state of Florence. 

The manner of life first enjoined this order was,. that 
they dwelt in separate cells, and m~t together only at 
the time of prayer : some of them, during the two Lents 
of the year, observed an inviolable silence; aod others 
for the space of a hundred days. On Sundays and 
Thursdays they fed on herbs, and the rest of the week 
only on bread and water. These constitutions were, how
ever, a little moderated some time afterward. This her
mitage is now accounted l'ery opulent. 

CAl\IAX, in botany, a genus of the class and order pen
taudria monogynia. The essential character is, corolla 
wheel shaped; filaments inserted between the segments 
of the corolla; berry four celled, many seeded. 

There is one species, a native of Guiana. 
CAMBER BEAl\I, among builders, a piece of timber in 

nn edifice, cut arch wise, or with an obtuse angle in the mid· 
die, commonly used in platforms, as church leads, and on 
other occasions where long and strong beams are required. 
CA~JBLET, or camlet, a plain stuff, composed uf a warp 

and woof, which is manufactured on a loom, wifh fwo 
treadles, as linens are. There are camblets of several 
sorts: some of goat's hair, both in the warp and woof; 
olhers, in which the warp is of hair, and the woof half hair 
and half silk; olhers again, in which both the warp and 
the woof are of wool; and lastly, -some of which the warp 
is of wool and the woof of thread ; some are striped, some 
wa,·ec1 or watered, and some figured. 

C.Al\JBOGIA, in ~otany, a genus of the monogynia or
der in the p~lyandna class of plants, and in the natural 
method ranking under the 39th order, tricoccre. 'l'he 
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corolla is tetrapetalous; the calyx tetraphyllous; and tbt 
fruit is a pome with eight cells, and solitary seeds. 'lbere 
is but one species, viz. 

Cambogia gutta, a native of India. It yields the gum 
resin kno\l'O by the name of gamboge. 

CAl\lBRICS, a species of very fine white linen, made 
of flax at Cambray. 

Of so much repute are French cambrics, that for many 
years more than 200,000/. per annum was expended in 
them by the inhabitanls of this country. Parliament in· 
terfered, and the wearing and selling of foreign cambrics 
are prohibited under heavy penaltie•. The cambrics now 
allowed in this country are chiefly manufactured in Scot· 
land and Ireland. 

CAMELJ,IA, in botany, a genus of the monadelphia 
polyandria class, and in the natural method ranking unrler 
the 37th order, colunmiferre. The calyx is imbricate1I 
and polyphyllous, with the interior leaves larger than the 
exterior. There are three species, nati\•es of China and 
Japan. Thunberg, in his Flora J aponica, describes it u 
growing every where in the groves and gardens of Japan; 
where it becomes a prodigiously large and tall tree, highly 
esteemed by the natives for the elegance of its large and 
very variable blossoms, and its el'ergreen leu·ea. It i1 
there found with single and double flowers, white, red, 
and purple, produced from April to October. Repre· 
sentations of this flower are frequently met with in Chi
nese paintings. With us the camellia is generally treated 
as a greenhonse plant, and propagated by layers. At 
some future time it may, perhaps, not be uncommon to 
treat if_ as a laurusti11us or magnolia: the high price at 
which it has hilherto been sold, has probably prevented 
its being hazarded in this way. The blossoms are of a 
firm texture, but apt to fall off long before they have lost 
their brilliancy. 

CAMELOPARDALIS, a genus of the order ofpecora, 
'rhe .generic ch,p.racter is; horns permanenl, bonJ, cover· 
ed with a bristly skin; front teeth in the lower jaw eight; 
the exterior one on each side deeply bilobate. If height 
alone constituted precedency among quadrupeds, lhe gi· 
raffe, or camelopardalis, see Plate XXV. Nat, Hist. fig. 77. 
would undoubtedly claim the first rank; measuring, when 
full grown, near sevenleen feet from the top of the head 
to the fore feet. The female, however, is lower than the 
male, and t be measure abovernentioned must be understood 
to relate 1o the animal when arrind at the utmost limits 
of its tallest growth, 1he generality of those described by 
travellers not exceeding fifteen or sixteen feet. Notwilh· 
stas;icling the unusual proportions of this animal, its general 
form is in the highest degree elegant and picturesque: the 
head being small, the aspect mild, the neck extremely 
long and tapering; the fore parts much higher than the 
11inder; and tl1e disposition of the colours singular and 
pleasing. At first view, the fore legs seem nearly twice 
the length of the hiud; but this difference, on accurale ex· 
amination, appears fo result chiefly from the exlraordinary 
hei~ht oithe shoulders, compared with that of the thighs. 

The horns of the camelopardalis differ in texture from 
those of all other horned <1uadrupeds, forming a part of 
the skull, and consisting of a porous bony substance, CO'f· 

ered externally with short coarse bristly hair: they ter· 
minate abruptly, in a flattish or slightly convex head, but 
little wider than the other part of the horn, and edged with 
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•ti:fbriotle• all round the outline. Ou the middle of the head, however, is generally so carried as fo be nearly on 
forehead rises a considerable protuberance, owing to an n level with the bunch, or rather below it, the ornimal 
.Je<. tion or bony rising on that part of the skull. From bending the neck extremely in its general posture: the 
the head to the middle of the back runs a short stiffish head is small, the neck very long, the body of a long and 
mane. The tail ii~ of modf:rate length, aml of a cylindrical meagre shape, the legs rather slender, and the tail, which 
form, gradually tapering toward the end, and terminaling is sligblly tufted at the end, reaches to the joi:Hs of the 
in a tuft of long hair. The hoofs are moderately large hind legs; the feet are very large, and are hoofed in ape· 
and bluck. The fore part of the body is very thick and culiar style, beingdi•·ided above into two lobes not reach
mu.cular, and the hind part thin and meagre. The grou_nd ing through the whole length of the foot, and the ext rem· 
colour of tLennimal is whitish, variegated on all parts with ity of each lobe is guarded by a small hoof: the under 
nuruel'ous, moderately large, an<l somewhat squarish spots; part of the foot is ~oYere_d with a1~ e~lre?Jely str.ong, 
1irhlch in the male are brown, and in the female ferrugin· tough, and pliable skm, which, by y1e]d111g 111 all d1rec
ous. In tbc younger animals they are i;ometiwes of a tions, eaabies the animal to traHI wilb peculiar ease and 
bright redclish yellow. '.rhese rna~ks or spols are of a security oYer dry, slony, aad sandy regions. On ca~h leg 
somewhat less regular shape on the sides than on the ueck are six caJlosities. On the lower part of the breast IS also 
and sbouldel's. a large callus or tough tubercle, which is gradually in-

The cameloparclalis is a natiYe of Ethiopia, and some creased by the consl'ant habit which the anirnal bas of 
other parts of Africa; where it is chiefly foun<l in forests, J'esliog upoa it in lying down. II is distinguisheJ from the 
Ji\.iug on herbage of ,·ario_us kiads, I.Jut principal~y on th.e succeeding species by haviHg a single· large bunch on the 
foliage of flees, and parflr:ularly on some species of m1- back. 
mosa. 'Vben grazing ou the surface of the ground, it is The general colour of the camel is an uniform dusky 
observed to spread its fore legs very considerably, in or .. brown, more or less tinged with ferruginous. Its hair is 
der to enable it to reach the ground vdlh greater facility. fine and soft, aad serves for the basis of se\'eral kinds of 
It is an anirual of a mild and harmless disposition, and stuffs. 
when attacked, endeavours merely to save itself by There are several varieties of this animal, differing in size, 
flight; running with great swiftness, though in a somewhat strength, &c. analogous to the different breeds of horses. 
peculiar and awkward style, on account of the length of 2. C. Bactrianus, Bactrian camel, iu its general appear· 
ita neck, aad breaclth of its fore parts coDlpuecl with the ance so much resembles the Arabian, lhat it mighl rather 
hind. seem a permanent variely of that animal lh.in a distinct 

'l'he male and female camelopardalis resemble each species; differing only in being somewhat larger, and in 
olher when young: but as the animal advances in age, the hal•ing two bunches on 1he back instead of one. lt is 
spots on the male become dark brown, while those of lhe said to be found wild in lhe northern pal'!Fi of India, and in 
female conlinne of a fenuginous cast. In both, however, the desel'is bordering on Chin~, and is more esleemecl for 
some occasional differences of shade take place; and the swifiness than the Arabian camel. See Plale XXV. Nat. 
female, when very old, is said to acquire the dusky shades Hist. fig. 73. 
of the male. The female has also a less conspicuous tu· In Arabia it is kept chiefly for the use of the great, 
bercle on the forehead, and has four teats, as in a cow. being not a native of that country, but imported from Jn. 

These animals are sometimes seen in small groups, to dia, &c. Of this animal, as well as oft he Arabian camel, 
the number of six or seven together, and when disturbed there are several races or varieties, differing, like those of 
run off with great celerity. 'Yhen seen in front, at some horses, in strength, size, swiftness, and elegance of form. 
little distance, the animal might be mistaken for a decay· A breed of peculiar swiftness is said to be rearecJ in China, 
ed tree, and thus be easily passed by without particular and to he distiuguished by the expressive title of Jong kyo 
nolice. Jo, or camels with feet of wind. A while variety occurs 

CAMELOPAUDALTS, ia aslronomy, a new constelJatioa in some parts of Siberia; and lastly, a hybrid or mixed 
of the norlhern hemisphere, formed by Hevelius, consist- breed is said to be occasionally obtained between the Bae· 
ing of 32 sfarEC, first observed by him, situated between trian and the Arabian camel. 
Cepheus, Cassiopeia, Perseus, lhe two Bears, and Draco. 3. Camel us glama. This animal, described by some 
It confain:-1 :ibout 58 stars in I he British catalogue. of the old naturalists under the name of ovis Peruviana, or 

CAMEL US, wmcl, a genus of quadrnpeds of the order Peruvian sheep, is a native of South America, and is par
of pecora. 'fhe genel'ic character is, horns none; front ticularly plentiful in Peru, where it inhabits, in a wild 
teeth in the loweL' jaw six, somewhat. thin aad broad; ca~ slate, the highest and coldest parts of mounlains, feeding 
nine teeth distant, in the upper jaw three, in the lower in numerous herds, and flying wilb great rapitli1y on lhe 
l wo: upper lip divided. There are seven species. sight of mankind. It was, bowernr, completely subdued 

J. C. dromeclarius, Arabiao camel, or dromedary, is and domesticated by the ancie11t PeruYians, being the 
found in the warmer parts of Asia, and in the upper re. only beast of burden known to that people, to whom it 
gions of Africa. Jn Asin it is said not to be found further answered the same purposes as the camel and <lromedary 
north than Persia, anJ in Africa not further soulh than i~ the eastern re~ions of the old conlinent. 'fiie general 
Ethiopia. It is common in most parts of India. See Plate size of the glama 1s ne.arly .that of a stag; measuring about 
XXV. Nal. lfot. fig. TI. four feet au'.I a ha~f m height to the top of the shoulders, 

The general height of the Arabian camel, measured and about six feet in length from nose to tail. The neck 
from the top of the dorsal bunch to the ground, is about is a great length; the h~ad small; lhe back slighlly ele
eiic feet an<l a half; but from the top of the head, when vale<l, and the whole arnmal bears some resemblance to a 
the animal elevales i~6 not much less than nine feet: the camel on a smaller .cale. Its general colour is a light 
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ferruginous brown, paler or whitish on the under parts; 
and somel imes it is said to be varied or patched with 
darker and lighter shades on different parts, and to have a 
black stripe running down the back to the beginning of 
the tail. See Plate XXV. Nat. Hist. fig. 75. 

The voice of the glarna resembles the shdll neighing of 
a horse. When angry or attacked, it strikes with its feet, 
and endeavours to bite. The glarua is said to be able to 
carry a burden of about a hundred and fifty pounds 
weight, and to travel at the rate of three German miles a 
day for three or four days together. When resting, it 
leans on ils breast in the manner of the camel, which it also 
resembles in the faculty of abstaining long from drink, 
sometimes four or five days; and, like that animal, may 
be supported by very coarse and trifling food. Its flesh is 
said to resemble multon in Hu·our. 

4. Camel us vicuna. The vicuna bears a general resem· 
blance to the glarna; but is of a lighter and more delicate 
aspect, and of smaller size; the head is smaller and short· 
er in proportion; the eyes remarkably large and full; the 
ears somewhat sharper, and !he limbs more slender. The 
hair of this animal is of a very soft, wny, and woolly na ... 
ture; that on the bt·east is nearly three inches long, on 1 he 
other parts not more than one inch; the end of the tail is 
furnished, like the breast, with long woolly hair. See 
Plate XXV. Nat. Hist. fig. 76. 

The vicuna affords the finest wool of any, and it is 
wrought into cloths of most exquisite silky softness and 
beauty, which are said to be too warm for common wear, 
unless made peculial'ly thin. 

The vicuna, as well as the paco or next species, is 
sometimes taken by the Peruvians by the simple artifice 
of tying cords, with bits of wool or cloth fixed to them at 
certain distances, at three or four feet from the ground, 
across the narrow passes of the mountains; and when the 
animals have been hunted or driven that way, they a~e so 
terrified by the fluttering of the rags, that, instead of at
tempting to pass, they huddle together in heaps, and thus 
afford their pursuers an opp01•tunity of killing with their 
slings as many as they please. 

5. Camelus paco. This species is said to be entir1ely 
confined to Peru, where the natives keep vast Bocks of 
them for the sake oft he wool, of which they prepare cloth 
of silky lustre and softness. Like the vicuna, it is found 
in mountainous diEllricts in large herds, but is never ob~ 

served to associate with those animals. It is of a more 
robust make than the l' icuna, and is covered with nry 
long wool; which is, in the wild animal, ofa dull purple col
our, resembling that of dried rose leaves, but in the domes· 
ticated kind is often veried with black, white, and rnfous; 
the belly is white. Like the two preceding species, it has 
sometimes been named the Peruvian s-heep. Those con
cretions, known by the name of bezoars, are often found 
in the stomach of this as well as of other species. 

6. Camelus huanacus, or the guanaco, is a native of 
Peru, and is found in similar situations with the glama and 
the paco, It is the largest of all the Peru,·ian animals of 

b~i:s!.indit:~~:~ ~:~r:~t~e~~:b !;ct:~~; 1~n~hft i~izceo~~r~ 
e~ not with wool .like the other smaller species, but 
with long smooth hair; the head is round, the nose same. 
what pointed, the ears straight like those of a horse, and 
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the tail short and turning upward. It appean to be SJore 
ne_arly aJlted to th~ gl.a1~a than to any olher species, but ia 
said neve[ to associate with 1 hat animal. J Ls general cut .. 
our is tawny alJo, e and while below. 

7. Camelus arcuanus. 1'his species, which inhabit1 
Peru aud Chili, i:1 descl'ibed as mea.suriug aboul six feet 
in leugth, and about four in height. lt i• coHred with 
woolly hair, and in its general appearance is uot unlike 1 
ram. The ears are flaccid or pendulous, the neck and 
legs long; the tail like that of a sheep, but sho1·1er in pro
portion: 1 he wool is \'ery soft, and 1 be colour of lhe aoi.. 
maJ is said to vary in diJfereul indh·iduals, being either 
brown, black, ash coloured, or whHe. 'l'i1is animal 1ras 
employed by the ancient inhabit ants of Chili as a beast of 
burden, as well as in ploughing. Jts wool was also used 
in the manufacture of a fine silky clolh or sluff; but fhis 
is now said to ha\'e given place 1o 1he introducliou of Eu. 
ropean wool, as being sfrooger and more sen iceabJe. 

CAMEO. SeeCA>t&:A. 
CAMERA OBSCURA. See 0PT1cs. 
CAMERARIA, in botany, a genus of the monogynia 

order, in the penlandria class of planls, and in lhe natural 
method ranking under the 30th order, conlortre. 'fhere 
are two horizonlal follicles at the bas.e of lhe seed case, 
The seeds are inserted jato a proper membrane. 1'here are 
two species, vis. 

1. Camt:raria aagnstifolia, has an irregular shruLby stalk, 
which rises about eight feet. The Bowers are produced 
scatteringly af the end of the branches, which are shaped 
like those of the latifolia, but smaller. 11 i3 a native of 
Jamaica. 

2. Cameraria lafifolia, a nath'e 0£ the island of Cuba. 
It rises wilb a shrubby stalk lo 10 or 12 feet, dividing into 
several branches, with rnundish pointed leaves placed op· 
posite. The flowers are produced at the end of the 
branches in loose clusters, which ha\'e long tubes e11larg· 
ing gradually upward; and at the top are cul iolo five 
segments, brnad at their base, but ending in sharppoi1l1: 
the flower is of a yellowish whjJe colour. 

CAMERLINGO, according to Ducange, sigoified for· 
merly the pope's or emperor's treasurer: at presenl cam· 
erlingo is no where used but at Rome, where it denotes the 
cardinal who gO"rnrns the ecclesiastical state, and adminil• 
ters justice. 

CAMERONIANS, a party of presbyterians, which 
sprung up in Scotland int he reign of king Charles II. They 
affirmed that the king had forfeited his rigLt to the crown, 
by breaking the solemn league and covenant, which were 
the terms on which he received it. They pretended both 
to dethrone and excommunicate him, and broke out into 
open rebellion. Upon tl1e Revolulion they were rec,on· 
ciled to the kirk, aud their preachers submitted to tbe 
general assembly of the church of Scotland in 1690, 

CAMP, in militai·y affairs, is the whole extent of ground, 
in general, occupied by an army pitching its ten ta when in 
the field, and upon which all its baggage and apparalus 
are lodged. It is marked out by the quartermaster gen• 
era], who allots every regiment its ground. The extent 
of the front of a regiment of infantry is 200 yards, includ· 
ing the two battalion guns, and depth 320, when the regi
ment contains nine compilnies, each of 100 prh•ale men, 
and the companies' tents in two rows; but wheo the 
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companieo' tents stand in one row, and but 70 private 
men to each row, the front is then but 155 yards. 
A squadron of horse has 120 yards in front, and 100 for 
an interval between each regiment. 

The nature oftbe ground must also be consulted, both 
for defence against the enemy, and for supplies to the ar· 
my. It sboult.l have a communication with lhe army's 
garrisons; and have plenty of water, forage,_ fuel; and 
either rivers, marshes, hills, or wood~, to cover tt.. An ar
my always encamps fronting the enemy, and generally io 
two parallel lints, besides a corps de resene, about 500 
yar<ls distant from each other; the horse and drago~ns on 
the wings, and the foot in the centre. Each regiment 
pods a subaltern's guard at 80 yards from the colours to 
the officer's tenl, called the quarter guard, besides a cor .. 
poral's guard in the rear; and each regiment of horse or 
dragoons, a small guard on Coot, called the standard guard, 
at the same dislance. 'I1hegrand guard of the army con· 
sisls of horse, and is posted about a mile dislanl toward 
the enemy. 

In a siege, the camp is placed all along the line of cir· 
cumvallalion, or rather in lhe rear of the approaches, out 
of cannon shot : the army faces the circumvallalion, if 
there is any; that is, the soldiers ha,-e the !own in their 
rear. One thing very essential in the eilablish.ing a 
camp, and which ebould be particularly attended lo if 
the enemy is near, is, that there should not only be a 
commodious spot of ground at the head of !he camp where 
the army, in case of surprise, may in a moment be under 
arms, and in condition to repulse the enemy; but also n 
convenient field of ba1 tie at a small distance, and of a suf· 
ficient extent for them to form advantageously, and to 
move with facility. 

The arrangement of the tents in camp, is neal'ly the same 
all over Europe ; which is, to dispose 1hem in irnch a man· 
JJer, that the troops may form with safety and expedilion. 
To answer this end, the troops are encamped in the same 
order as that in which they are to engage, which is by 
bal talions and squadrons; hence, the post of each battal
ion anJ squadron in the line of battle, must necessarily be 
at the head of its own encampment. Gusta\'US Adolphus, 
king of Sweden, was the firsl who formed encampments 
according to the order of battle. By this disposition, the 
extent of the camp from right to left, of each battalion and 
squadron, will be equal lo the front of each in line of bat
tle; and consequently, the extent from right to left of the 
whole camp, should be equal to the front of the whole ar· 
my when drawn up in line of battle, wilh the same inter
nls between the several encampments of the battalions 
and squadrons, as are in the line. There iB no fixed rule 
for the inlervals. Tbe most general method is, an interval 
or so feet bet1veen each battalion, and of 36 feet between 
each squadron. 

Dence it follows, ht, that lbe front line of the camp 
must be in a direction to face the enemy; 2dly, that at 
the head of lhe encampment of each ~attalion and squad
ron, there must be a clear space of ground, on which they 
may form in line of balfle; and, 3Jly, that when the space 
taken up by rite army is embarrassed with wood~, ditches, 
and other ob"1ruclions, a communicalion must be opened 
for the troops to morn with ease to the assistance of each 
otl1er. 

The tents for Ilic caialry, as well as for the infantry, 
are placed in rows perpenJicular to the principal fro nt of 
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the camp; and their number is conformable to the number 
of troops. The horses of each troop are placed in a line 
parallel to the tents, with their beads toward them. 'l'he 
number of teats ia each row, is regulated by the strength 
of the 1roops, and the numbe1· of troopers allotted lo each 
tent is 5; it follows, that a troop of 30 men will require 
six tents, a troop of 60 men 12 tents, and a troop of JOO 
men 20 tents. The tents of the canlry are of the same 
form as those of the infantry; but more spacious, the bet .. 
ter to contain the fire arms, accoutrements, saddles, bridles, 
boots, &c. 

CAi11PAIGN, in the art of war, denotes the space of 
1ime that an nrmy keeps the field, or is encamped, in opposi .. 
tion to quarters. 

CAMPANIFORM, or oampa11ulaled, an appellation 
given to flowers resembling a bell; a cbaracleris tic where
on Tournefort establishes one of his classes of plan ls. See 
BOTANY. 

CAMPANINI, a name given to a marble of Italy, dug 
out of the mountains of Carrara; because, when it is work
ed, it resounds like a bell. 

CAMPANULA, the bellflower, a geaus of the mono· 
gynia order, in the pentaodria class of plants, and in the 
natural method ranking under the 29th order, campa· 
nacere. The corolla is campanulated, with its fundus 
closed up by the nlves that support the stamina; the 
Hligma is trifid; the capsule inferior, or be low 1he recepta
cle of the flower, opening and emilting the seeds by later
al pores. Of this genus there are no fewer than 78 spe
cies, but the following are the most worthy of atlen· 
tion: 

1. Campanula canariensis, with an orach leaf and tube· 
rous root, is a native of the Canary islands. lt has a tllick 
fleshy root of an irregular form; the leaves are of a sea 
green, and when Ibey first come out are covered sligh11y 
with an ash coloured pounce; !he flowers are the perfect 
bell shape, and hang downward; they are of a flame col· 
our, marked with stripes of a brownish red. 

2. Campanula decurren.s, lhe peach lea,·ed bell flower, 
is a native of the northern parls of Europe: of this there 
are some with white, and some with blue flowers, and some 
with double flowers of both colours. 

3. Campanula hybri<la, or Venus's looking-glass, se ldom 
rises more than six inches; the branches are produced, 
which are terminated by flowers , ·ery like the speculum. 
This was formerly cullivated in the ga1·de!1s ; but since 
the speculum bas been introduced, it has almost supplant· 
ed this. 

4. Campanula latifolia, or greatest bell flower, has a 
perennial root, and several slrong, round, single stalks. 
The flowers come out singly upon shol't footstalks; their 
colours are blue, purple, and while. 

5. Campannla medium, !he Canterbury bell flower, is a 
biennial plant, which perishes soon afler it has ripened its 
seeds. It is well known. 

6. Campanula pyramidalis, _has thick tuberous roofs; it 
sends out strong, smoolb, upright stalks, which rise to the 
heigbt of 4 feet. The flowers are produced from the 
sides of the slalks, and are regularly set on for more than 
half their length, forming a sort of pyrarnid. 'l'he most 
co~mon colour of the flowers is blue, though some are 
while. 

7. Campanula _rapunculus, 1he rampion, has roundish 
fleshy roots, which are eatable, and much culti rn ted in 
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Prance for salla<ls; some years past, it was cullinted in 
the English gardens for the same purpose, but is no1v 
generally neglected. 

8. Campanula speculum, with yellow eyebright leaves, 
is an annual plant with slender stalks rising a foot; from 
1Ue wings of the leaves come out the flowers sitting close 
to the stalks, which are of a beautiful purple inclining to a 
' ' iolel colour. 

9. Carnpanula tracheliam, with nettle leaves, has a pe
rennial roof, and still' hairy stalks: the flowers are blue 
and white; some have double flowers. 

CAMPHOR. The laurus campboratus is a tree which 
grows in China, Japan, and several parts of India. 

The wood and l'Oots being boiled with water, the cam
phor t'ises with the steam, and is condensed, in straw plac~ 
ed in the capital, &c. of the •till, in small glandular 
crystals, together with another sort, apparently scraped 
from the cavities of the wood, and mixed with sand, ashes, 
&c. and purified by a second sublimation by the English 
and Dutch chymists. This operation is performed in 
shallow matl'asses, technically termed bumbelois, on a 
sand heat. The camphor melts at 360 degrees, boils and 
sublimes solid and transparent. Its vapour is so heavy, 
that very lilt le escapes, though the mouth is open. It is 
Yolatile at all temperalures, and exhalei in toto when ex
posed. It is crystalizable eilher by cooling when melled, 
by sublimation at a low heat, or from its solvents at an 
angle of 60 degrees : hence it forms figures like !hose of 
ice. 

Its solvents are alcohol, acids, e!!pecially the mineral, 
essential and fat oils. From all solvents I.mt the two lat
ter it is separable, unchanged by water. Its specific 
gravity is 0.9887. Hence it just floats on water, but 
sinks readily in spirits. Small thin cuttings thrown on 
clean warm water are affected with a sh'ong rotalory mo
tion till an oily film has overspread the surface, when it 
ceases. 

It is transparent as glass when pure and newly sublim
ed, and is highly refracth·e. It catches ftame very readi
ly, and emits a great deal of flame as it burns, but it leaves 
no residuum. It is so inHammable that it continues to 
burn e\•en on the surface of water. When camphor is set 
on fire in a large glass globe filled with oxygen gas, and 
MDlaining a little water, it burns with a very bright Bame, 
and produces a great deal of heat. The inner surface of 
Hie glass is soon covered wilh a black powder, which has 
all the properties of charcoal, a quantity of carbonic acid 
gas is e\'Oh·ed, the water in the globe acquires a strong 
smell, and is impregnated with carbonic acid and camphor
ic acid. 

From an useful analysis, 1\1. Bouillon Lagrange concludes 
that camphor is composed of volatile oil and charcoal or 
carbon combined. From his experiments we learn that 
the ultimale ingredients of camphor are carbon and hydro
~en, and lbat the proportion of carbon is much greater 
than in oils. 

Camphoric acid is the result of the change produced on 
r.nmphor by disti1ling nitric acid several times from it. 
It crystalizes in parallelopipeds, is effiorescent, soluble 
in \Valer, and volatile in a strong heat. 

CAMPIIOROSMA, in botany, stinking ground pine; 
a genus of the tetra11dria order, in the mono2:ynia class of 
pl•nts, ranking in the natural method unde7' the 12th or-
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der, holera.ce~. The calyx is pitcher shaped and indent. 
ed; there 1s no corolla; and lbe capsule contain<4 a single 
seed. It is reputed cephalic ant.l nen ine ; tl1ongh lillle 
used in modern practice. It take.; the nan1e frorn ifi 
smell, wLich bears some resemblance lo that of camphor. 
There are five species. Of these the p1 incipal is, 

Camphorosrua monspeliensis, which grows by the road 
side in Languedoc, and especially about l\Jonrpelier. It 
has been produced as a specific for the dropsy, and asth
ma. 

CANAL, a kind of al'lificial river, made for the con
l'enience of water carriage. 

The Dutch, or if we can believe the relalions of travel. 
Jers, the Chinese, who inhabit a country vastly more e1. 
tensive than that of the Dutch, have shown the great ad. 
vantages resultiug from canals to a trnding people. 

There are several large canala in France; lhal of Bri
ere, begun under Henry IV. aad 6nisbed under Lewi1 
XIII. establishes a communication between the Loireaud 
the Seine by the Laing. There are forty-fMi'O !\luice11 

upon it. Ilut the greatest and most wonderful work o[ 
that kind, and at the same time one of the tno!!t useful, it 
the jundioo of the two seas, by the canal of Languedoc, 
proposed under Francis I. but not finished till the time of 
Lewis XIV. 

The operations necessary for making artificial mui~a
tioas or canals, depend on the sitnation of the ground, the 
connection with ri\'ers, am) the ease wilh which water can 
be obtai11eu. "Vhen the ground is naturally leHI, an<l nn· 
connected with ri\·ers, the execution is easy, and thenavi. 
gation is not liable to be disturbed wilh floods: hut when 
the ~round rises and falls, and cannof be reduced to a len~I, 
al·fificial rnelhods of raising and lowering vessels must be 
employed. Temporary sluices are sometimes used for 
raising boats over falls or shoals in rivers by a very sim
ple operation. Two pillars of maso11ry work with grooves, 
are fixed, one on each bank of lhe river, at some dislance 
below tbe shoal. 'fhe boat ha"ing pass,ed these posl" 
planks are let down acroso the river by pulleys into the 
grooves, by wbich the water is dammed up to a proper 
height for allowing the boat to pass up the river over the 
shoal. 

The Dutch freqneolly make use of inclined planes or 
rolling bridges upon ury land, along which their ve9Sel1 
are drawn from the river below into the river abore; this 
was the method employed by the ancienls, and is still 
used by the Chinese, who are said to be ignorant of lhe na· 
lure and utility of locks. The5e rolling bridges consist 
of a number of cylindrical rollers which turn easily on 
pi vols; and a miJI is commonly built near at band, so that 
the same machinery may serve a double purpose of work
ing the mill and drawing op vessels. 

Before a canal is 11ndertak:en, the following circum
stances require consideration. 

1st. Places lo be benefited in point of trade. Trade 
being the grand source from which ad\'enturers in ca Ml 
schemes expect fo deri,1e their great profil~, such town .. , 
places, &c. must be included in the line ofa canal, to which 
the safe, expe<litions, and easy con\'eyance of merchan· 
dise, and conserpfent enlare::emenf of commerce, will be of 
moment. These can be fixed upon only by an accurate 
sur1ey and knowledge of the country through which the 
canal is iotended to pass. 



CAN 

'.Idly. Th• supply of waler, &c. It is almost needless to 
mention the absolute necessity of a supply of water for a 
canal, which must be in requisite quantities in the summit, 
or reservoirs, which may be supplied by the neighbouring 
1prings; or if these fail, water must be thrown up by en
gines from a lower level. 

Reservoirs are large bodies of water collected together 
for the use of such parts of the canal as are likely to be 
deficient; into which it is let by sluices, when and where 
wanted. 

The quantity of water requisite for the use of a canal 
depends io a great measure upon the quantity of trade 
carried on. A lockful of water must be lost every time a 
boat passes through, which, in a lock wh()se length in the 
chamber is seventy-five feet, breadth seven feet, and lift 
six. feet, will be 125 cubic yards of water; which ciuanli
ty, multiplied by the number of boats likely to pass through 
the summit lock, will give an idea of the waste of water. 
Allowance also must be made for exhalation and accidents. 

'".rhe most eligible level is certainly that which has the 
least fall aod the fewest obstructions, and is Lest adapted 
to the face of the country. 

The soil most fayourable for a canal is clay; the most 
unfavourable, sand. As soils approach more or less to the 
quality of clay or sand, in such proportion are they to be 
preferred for holding water. 

Of the expense of execution little can be said, as it en
tirely depenJson the extent, the several works, &c. which 
can be accurately known only by an aclua\ survey and 
estimate, the total of which will of course be coosidered 
previous to undertaking works of such magnitude. It 
may be proper to observe generally, that many locks, 
bridges, or aqueducts, much tunneling, uafavourablc soi l, 
&c. will of necessity incur great expenses. 

Lastly. The mode of execution. The foregoing par
ticulars having been attended to, it becomes ueccssary to 
enumerate the several works, useful and necessary, in the 
execution of a canal. 

For the passing and repassing of boats, 1here are 1'a
rious expedients, some of which have been noliced; but 
experienre con6rms the use of locks, when it becomes 
necessary, by artificial means, to raise or let down boats 
from one level to another. 

A lock is a large basin, or, more properly, a long square 
ci,rern, placed lengthwise in a ri,·er or canal, enclosed 
by upper and lower gates. Tbe lock should be lined with 
walls of strong masonry oa each side, and at the bolfom; 
or if wood, stout oak piles should be used, shod with iron, 
and lined wilh two inch and a half or three iuch oak plank, 
wilh a floor of the same materials, laid on oak sleepers, 
d°' et•iled and spiked into I be upright piles. 

'.fhe uc;e, or locking down, is thus managed: the lock 
being full lo 11ie leve l of the upper water, the c;ates are 
1hen shut, including !he boat to be lowered. The water 
in the lock i'J drawn off; in par! first, by means of the pad~ 
cllcs in tile gate•, and completely b_v the gates being open
ed; lfhen lbr. hoat, being upon a level with the lower 
n alcr, i-1 a hie ~o proceed upon its passage. For ascend
in'.!, or lockiu~ up, the boat hein~ in the lo.-k, the lower 
gates :uc !\hut: ll1e luck is lhen filled wifh !be upper wa-

:~;~n~;t: !~;';1~ ';~:l,u~:::j i:11~1n fi~~l~~elb~~~ i111~~h~~~~~c~e~~~ 
ter, and may i01mediately proceed. 
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In the first figure; see Plate XXIY • .-e have a perspec-
tive ''iew of part of a canal, with a vessel witbiu a lock, 
on the upper level of the water. 'l'he seconJ figure 
shows a section of an open lock, with a vessel about to 
enter. A, B, in the former figure, are flood gates; 
each of which consists of two leaves resting upon one 
another, so as to form an obtuse angle, in order to resist 
the pressure of the water. A, when shut, prevents the 
water of the superior canal fron falling into the Jock, and 
B su:;lains the water in the lock. D, in the second figure, 
is the subterraneous passage by which the water passes 
from the upper le1'el into the lock when the sluice d is 
opened; and C is the passage by which the water in the 
lock is let out when the sluice c is raised; and thus the 
nssel in the Jock is brought on a level with the lower part 
of the canal. • 

CANA RINA, in botany, a genus of the order mono
gynia, belonging to the hexandria class of plants. The 
calyx is six leat"ed ; corolla six. cleft, bill form. There 
are 2 species. 

CANARIUM, in botany, a genus of the dioecia order, 
in the pentandria clas::; of plants. Its characters are, that 
it has male and female flower:;; that, in both, the calyx 
has two leaves, and the corolla consists of lhree petals: 
the fruit is a drupa with a three cornered nut. There is 
but one species. 

CANCE.R, in astronomy, one of the 12 signs, repre. 
senled on the globe in the form of a crab, and thus mark
ed (?;)in books. It is !he fourth constellation in the star
ry zodiac. The reason generally" assie:ned for its name 
as \\'ell as figme, is a supposed resemblance which the 
sun's motion in this sign bears to !he crab's . As the lat
ter is said to walk backward, so !he former, in this part 
of his course, begins to go backward, or recede from us. 
By olbers, the clisposilion of slars in this sign is sup
posed to ba11 e give11 the 6rst hint to the represenlation of 
a crab. It gives name to a quadrant of tbe ecliptic, vi=. 

C..tN"CER, tropic of, in astronomy, a lesser cirrle of lbe 
sphel'e parallel to the equator, and passing llirougb the 
beginning of the sign Cancer. 

CANCER, in medicine, a roundish, unequal, hard, and 
Ji,·jd tumour, generally seated iu the glandulous part 
of the body, supposed lo be so called because it appears 
at length with turgid veins shooting out from ii, so as to 
resemble, as it is though!, the figure of a crab fish; or, 
others say, because, like that fish, where it has once got, 
ii is scarcely possible to drive it a\rny. See~] EDTCINE. 

CA NC EH, in zoology, a genus of insects belonging lo the 
order of insecla a pl era. The generic c1rn1 aclcrs are these: 
they have eight legs, (seldom ten or six,) besides two large 
claws which answer the purpose of hand"'. They ha~·e 
two eyes at a con;;i<lerable distance from each other, antl 
for the most part they are supported by peclunculi or 
footstalks: the eyes are elongated and mo\'eable. They 
h~''e two clawed pa!pi, and the tail is jointed. There :ue 
e1glily-seven Eperies of the cancer, distin~uished princi. 
pally by the length of their tails, and the mor~in of their 
breasls. The following are the tnc;;I renrnrkable: 

1. c~.ncer astacus, or tbe craw G~h, with a projecting 
snout shgblly s.errated on the ::,ides; a smooth thorax; 
back smooth, '~'Jlh two small spin~.:; on each si<lc; daws 
lar~e, be!'et w1lb sma11 lnbncl~f;; two Grsl pair of lr-~c; 
dawe<l, the two nc~t !'t1h1tlafed; tail coni::i~tin~ of fin·· 
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joints;. the caudal fins ~ou?cled. It i~habits many ~f the 
rivers 1n England, lodgmg m holes which they form 10 the 
clayey banks. 

2. Cancer atomos, afom lobster, with a slender body ; 
filiform antennm; three pair of legs near the head ; be .. 
yond are th1-ee pair of legs, and a slender tail between the 
last pair. It is very minute, and the help of the micro
scope is oflen nt!ces~ary for its inspection. 

3. Cancer crangon, the shrimp, with long slender feel
ers, and between them two projecting laminre; cJaws with 
a single, hooked, rnoveable fang. It inhabits the shores 
of Bl'itaio in vast quantilies. 

4. Cancer stagnalis, is found generally in swall shallow 
pools of rain water, and is nry transparent. The head 
of the male is armed withJangs; the tail of the female is 
furnished with a bag of eggs at the base. See Plate XXV. 
Nat. Hist. fig. 78. 

5. Cancer diogenes, soldier crab, or hermit crab, with 
rough claws; the left claw is the longest. This species 
is parasitic, and inhabits the empty cavities of turbinated 
shells, changing ils habitation according to its increase of 
growth from the small nerite to the large whelk. They 
crawl very fast with the shell on their back, and at the 
approach of danger draw themselves within the shell, and 
thrusting out the larger claw, will pinch very hard what
ever molests them. When it wants to chango its shell, it 
travels along that line of pebbles and shells which is form
ed by the extremest wan; still, however, dragging its 
old incommodious habitation at its tail, unwilling to part 
with one shell, even though a troublesome appendage, till 
it can find another more convenient. It is seen stopping 
at one shell, turning it, and passing it by ; going on to 
another, contemplating that for a while, and then slipping 
its tail from its old habitation to try on the new ; if thia 
also is found to be inconvenientt it quickly returns to its 
old shell again. It is not till after many trials, and many 
combats also, that the soldier is completely equipped; 
for there is often a contest between fwo of them for some 
well looking favourite shell for which they are rivals. 
When this animal is taken, it sends forlb a feeble cry, en
dea't'OUriug fo seize the enemy with its nippers; which if 
it fastens upon, it will sooner die than quit the grasp. See 
Plate XXVIII. Nat. Hist. fig. 110. 

6. The strigosus, or plated lobster, with a pyraminal 
spiny snout; thorax elegantly plated, each plate marked 
near its junction with short stri~; only three legs spiny 
on their sides; tail broad. The largest of fl1is species is 
about six inches long. It inhabits the coasts of Anglesea. 
See Plate XXVJII. Nat. Hist. fig. 109. 

7. Cancer gammarus, the common lobster, inliabits the 
l'ocky shores of our islandt bnt chiefly where there is a 
depth of waler. In Llyn ir1 Caeroarvonshire a certain 
small lobster, nothing different except in size, burrows in 
the sand. Lobsters fear thunder, and are apt to cast their 
claws on a great clap : it is said that they will do the same 
on the 6ring of a great gun; and that, when men of war 
meet a lobsler boat, a jocular 1hreat is used, that if the 
master does not sell them good lobsters, they will salute 
him. This species inhabits the clearest w&.ter, at the foot 
of roc~s that imp~n~ over the sea; which has given op
portunity of examining more closely into the natural his
tory of the animal, lhan of many of hers who Jive in on 
element, that in a great measure limits the inquiries of the 
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ID!ost inqui•itive •. S~me lob•ten are taken by hand; but 

~~~g~~t~": ~~~b"~!r~.~~'.s, ~·~~~ :~etr;!r!~;~:eof~:f,~ 
mousetrap, so that when the lotister gets in, it cannot re
turn. Lobster• begin to breed in spring, and continue 
breeding most part of the summer, Dr. Baster says he 
counted 12,444 eggs under the tail, besides those that re .. 
mained in the body unprotruded. They deposite th011e 
eggs in the sand, where they are soon hatched. Loboten 
change their shells annually. They acquire an entire new 
coat in a few days; but during the time that they remiin 
defenceless, they seek some very lonely place, fo1 fear of 
being de\'OUred by such of the it· brethren as are not in lhe 
same situation. It is remarkablet that lobsters and ciabs 
renew their claws, when accidentally torn off; and they 
grow again in a few weekst though they never attain to 
the size of the first. They are •'<ry •·oracious animals, 
and feed on sea weeds, garbage, and nll sorts of dead bod. 
ies. 'l.1hough the ova are cast at alJ seasons, they seem 
only to cowe to life in July and August. G1 eat numben 
of them may then be found, in the form of tadpoles, 
swimming about the little pool• left by the tides among the 
rocks, and many also under their proper form from half 
an inch to four inches in length. Jn casting their shells, 
it is hard to conceive how the lobster is able to draw the 
flesh of their large claw!' out, leaving the shells entire and 
attached to the shell of their body, in which state they 
are constantly found. The fislrerrnen say, the lobster 
pines before casting, till the flesh of its large claw i& no 
thicker than the quill of agoose, which euables it to draw 
its parts through the joints and narrow passage near the 
trunk. The new shell is quite membrauaceous at first, 
but hardens by degrees. Lobsters only grow in size while 
their shells al'e in their soft state. 'l'hey are chosen foQ 
the table, by their being heavy in proportion to their 
size ; and by the bardnesai of their shells on their sides, 
:u~~~h, when in perfection, will not yield to moderate prea-

8. Cancer granulatus, or rough shelled crab; these 
crabs are pretty large, and are commonly taken from the 
bol tom of the sea ia shallow water; the legs are small in 
proportion to the body; the two claws are remarkably 
large and fiat. Tbe whole shell is covered over with in
numerable Jitlle tubercles like shagreen: the colour is 
brown, .. ariously stained with purple. 

9. Cancer grapsus, or the red mottled crab, has a round 
body, the legs longer and larger than in other kinds; the 
claws are red, and the rest of the animal is mottled in a 
beautiful manner with red and white. These crabs i11bab· 
it the rocks hanging oYer the sea; they are the nimblest 
of all crabs, and run with surprising agility alnng the up• 
right side of a rock, and even under the rocks that hang 
horizontally below the water. This tl1ey are often oblig· 
ed lo do for escaping the assaults of rapacious birds that 
pursue them. 

10. Cancer horridos, the horrid crab, with a project· 
ing bifurcaled snout, the end dh·erging; with the claws 
and legs covered with long and very sharp spines. II is 
a large species, and inhabits the rocks on lhe eastern 
coasts. See Plate XXVHJ. Nat, Hist. fig. 111. 

I 1. Cancer locust a, the locust lobsler, with four anlen· 
nre; two pair of imperfect claw-s; the first joint ovated ; lhe 
body consists of fourleea joints. It aboundE=, in summer, 
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eo the sbor68, beneath stones and alge, and leapa about 
wilh vast agilily. 

12. Cancer rumnas, the common crab, with three notches 
on the front; 6ve serrated teeth on each side; claws onr
ed; oext jojot toothed; hind feet subulated. It inhabits 
aJJ our shores; lurks under the algm, or burrows under the 
oand. 

13. Cancer pagurus, or the black clawed crab;with a 
crenated thorax; smooth body; smooth claws and black 
tips ; bind feet suhulated. It inhabits the rocky coasts; 
ia very delicious meat, and casts its shell beLweenCbrist· 
mas and Eflsler. 

14. Cancer pisum, the pea crab, with rounded and 
amoolh 1horax, entire and blunt; witll a tail of the size 
of the body, which commonly is the bulk of a pea. lt 
inhabits the muscle, and on that account has been deemed 
poisonous; but the swelling after e~Liog is wholly coosti· 
tµtiooal. 

15. Cancer pulex, the flea lobster, with five pair of legs, 
and two claws, imperfect; and twelve jQints in the body. 
It is very common in fountains and rjvulets; swims 
Yery swiftly in an incurvated posture on its back; em
braces and protects its young between the legs; does not 
leap. 

16. Cancer ruricola, the laad crab, or violet crab, with 
a smooth entire thorax, and the lwo lastjoiats of the feet 
armed with spines. It inhabits the Bahama islands, as 
well as moait lands between the tropics. See Plale 
XXVlll. Nat. Hist. fig. 112. These animals live not 
only in a kind of orderly society in the retreats in tbe 
mountains, but regularly once a year march down to the 
sea side io a body of some millions at a lime. A-, !hey 
multiply in great numbers, they choose the monlh of 
AJlril or May lo begia theii· expedition; aad theu sally 
oul by thousands from the stumps of hollow trees, from 
the cleft• of rocks, and from the hole• which they dig for 
themselves under the surface of the earlh. At that time 
the whole ground is covered wilb 01is band of ad\•enlur
ers; there is no setling clown one's foot wilhout treadiug 
upon them. The sea iili their place of destination, and to 
that they direct their march with right Jiued precision. 
No geometrician could send them to their deslined sta .. 
tion by a shorter course; they neither. turn to the right 
not• lefl, whatever obstacles internwe; aud even if they 
meet with a house, they will attempt to scale the walls to 
keep the unbroken tenor of their way. But though tbi• 
is tbe general order of their route, they, upon other oc
casiomi, arc obliged to conform to the face of the country; 
aud if it is intersected with rivers, they are then seen to 
wind along the course of the stream. rrhey are often 
obliged to halt for want of i·aiu, and to go into lhe most 
convenient encampment till the weather changes. The 
main body or the army is composed of females, which 
never leave the mountains till the rain is set in for some 
time. The night is their chief time of proceeding; but 
if it rains by day, they do not fail to profit by the occasion; 
and they continue to mo\•e forward in their slo\V uniform 
manner. 'Vbeu the sun shines and is hot upon the sur
face of the grouod, they make an uah·ersal half, and wait 
till the cool of the evening. Wheu they are terri6ed, 
they march back in a confused disorderly manner, hold
ing up 1heir nippers, wilh which they sometimes tear off a 
piece of the okin, and I hen leave the weapon where they in-
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flicled the wound. They e.en try to intimidate their 
eoemjes ; for they often clatter their nippers log_etber, as 
if to threaten those tbat disturb them. But though they 
thus strive lo be formidable to man, Ibey are much more 
so to each olher; for they are possessed of one most un .. 
social property, which is, that if any of theru by accident 
is maimed in such a manner as to be incapable of proceed
ing, the rest fall upon and de\'Our it on the spot, and then 
pursue their journey. When, afler a fatiguing o:iarcb, and 
escaping a thousand dangers, (for they are sometimes three 
monlh~ in getting to the shore,) they hue arrirnd at their 
destined port, they prepare to cast the!r spawn, ~·hie~ 
shaking off into the water, they leave acc1deut to brrng it 
to maturity. At this fone shoals of hungry fish are al the 
shore in expectalion of !his annual supply; the sea at a 
great distance seems black wit_h the~; and about two 
thirds of the crabs' eggs are 1mmed1ately dernul'ed by 
these rapaciouf,.i invaders. The eggs that escape 11re 
hatched under the sand; and soon after, millions at a time 
of these little crabs are seen quiltiag the shore, and slow
ly lravelliag up to the mountains. This animal, when 
possessed of its retreats in the mountains, is impregnable: 
for, only subsisting upon vegetables, it seldom ventures , 
0111: and its habitation being in the most inaccessible 
places, it remains for a greal part of the season in perfect 
security. It is only when impelled by the desire or bring
ing forlh its young, and when compelled to descend into 
the flat country, that it is taken. At 1hat time, the natives 
wait for its descent in eager expectation, and destroy 
thousands; but disregarding theit• bodies, they only seek 
for that small spawn which lies on each side of tbe stQrn
acli within the shell, of about the thickness of a man's 
thumb. rrbey <tl'e much more valuable upon their return 
afler they have cas1 I heir shell; for, being cove1·ed wilh a 
skin resembling soft parchment, almost e\1ery part except 
the stomach may be eaten. r.rhey are taken in the boles 
by feeljng for them wilh an instrnm~nt; Ibey are sought 
after by night, when on their journey, by flam beaux. The 
inslant I he animal perceives itself to be at lacked, it throws 
itself 011 its back, a11d with its claws pinches most terribly 
whaleverit happens to fasten on. But the dexlerons crab 
catcher takes thern by the hinder legs in such a manner 
that the nippers cannot touch him, and lhns he throws 
them inlo bis bag. Somelimes also lhey are caught when 
they take refuge in the bottoms of holes in rocks by the sea 
side, by covering the mouth of the hole lo prevent their 
gP.tting out: and then soon after, the tide cowing, enlers 
the hole, and the animal is fonnd, upon its ebbing, drowned 
in its retreat. These crabs are of rnrious sizes, lhe largest 
about six inches wide; they walk sideways like lbe sea 
crab, and are shaped like !hem: some are black, ~ome yel· 
low, sorne red, and olhers variegated with red, white, ancl 
yellow mixed. 

The light coloured are reckoned best; and when full in 
flesh, are very well lasled. 

17. Cancer serralus, or the prawn, with a lon g serrated 
snout bending upl\·ard; three pair of very Ion!!: filiform 
feelers; claws small, furnished with two fan~s; the joints 
to the tail; middle candal fin subulated, two outruost flat 

:~odn~~~ins~e~~t ~,~!: ~::~~e:: ~~as,e=~~a !a~'he~:~~ ~'~;"s~1~~~~: 
~'fi~e 3r~~·~~~:.,s ~l:s;~.of water; cinereous wheu fresh; of 
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18 . C1nr~r "''luil fo, wi: h a s r ou t like a prn~o; n, but cleep
"'r ar. d tiiinuer; h fcP.le r::t lunger rn r. ruporf ion ·o the 
bu:k; t he · u!Jcaudal fi ns ratJ1er larger; is, a : full growth, 
i:u' abore lial f the bulk of the form er. It h: hahils the 
co~, J s of Kent; and is sold in London under the name 
of he while s hr imp, as it assumes t hat colour when 
boiled. 

JO. Cancer vclutinuF, or velvet crab, with the t110rax 
q niurlued entated ; Ledy Co\·errd \\ii h short, brown, vel
ve t like p ile ; cbws ca\·ere<l with minute tubercles ; small 
; pines round the top of the second joint; bind legs 
broadly ovaled. IL inhabils the western coast of An
glesea. 

20. Cancer ' 'olans, or sand crab, is but of a small size; 
ils celour light brown, or duskr while. IL has eight legs, 
and two claws, one of which is double the size oftbe oth
er; these claws serve boib to tlefend and feed !hem. 
The bead has two square J10les, which are receplacles 
for its eyes; out of 1''hich it f hrusfs them, and draws 
!hem in again at pleasure. Their abode i• only on the 
sandy •bores of Jlalhera, and olhers of the Ilahatna 
islands. They run ·very fast, and retreat from danger 
inlo liltlo holes they make in the sand. 

CANCROi\IA, or BOAT DILL, in ornithology, a genus 
of birds belonging to the order of grail re; the characters 
of which are: !he bill is broad, with a keel along the mid
dle; the nostrils are small, and lodged in a furrow; the 
to•gue is small ; and the toe• are divided. There are two 
species: 

J. Cancroma cancropl1aga, or the brown boat bill, re.:. 
semblcs the cochlearia so much in size, head, cresl, and 
every thing almost, except the colour, that l\Jr. Latham 
considers I hem both as only nrieties of the same species. 
Linnreus hoWC\'er ranks them as distinct. Jn this species 
the under parts, instead of ash colour, :;are of a pale rufous 
brown; !he tail rufous ash; aud the upper parts wholly 
of a cream colour; the bill and legs of a yellow brown. 
It inhabits Cayenne, Guiana, ancl Brazil, and chiefly fre~ 
quents such parts as are near the water: in these places 
it perches on the treee which hang O\'cr the streams, and, 
like the kingfisher, drops down on !he fioh which swim be
neath. It has been thought to live on crabs likewise, 
whence the Linnrean name. 

2. Cancroma cocblearia, the crested boat bill, as well 
as lhe cancrophaga, h; of tl1e s ize o( a domesfic fowl; lhe 
length 22 inches. 'The bill is four inches long, and of 
singular form, not unlike a boat wilh 1he keel uppermost, 
or, as some think, like the bowls of two spoons, placed 
wilh the hollow parls logetber; from the hind head springs 
a long black crest; the feathers which compose it are 
narrow, and end in a point; the middle ones are s ix inches 
in leng lh, the o the rs lessen by degrees; tbe plumage 
on l be for ehead white; the rest of !be bir<l of a pale blu
ish ash colour; across the lower part of the neck behind 
is a trans \·erse band of brownish black, which passes for
ward on eac h si<le toward the breast. Its place and man
ners are the ~ame wlth those of the cancrophaga. 

C.\:'i'DIDATI ll11L1TEs, an order of soldiers among 

!~},.;~;;:i~~::"i~\~~t:::.Hd as the emperor's body guards to 

. C. :'\P,.£,E. ~ to per of tallow, wax , or spermaceli, the 
n.trl of f' • .t1cb ts commonly of severa l threads of cotton, 
r•.tn anJ hi'i5ted together. 
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The machine for cutting the cotton is a smooth hoard 
made to be fixed on the knees; on the upper surface are 
the bla~e o~ a razor, and a round p1ec.e of cane, placed at 
a certain d1stanre from one another, according to the 
lenglb of the cotlon wanted: the cotton is carried round 
1he cane, and being brought to the razor, is instantly sepa
raled from the St';er.J balls. 

A lallo1v can,ile, to be good, must be half sheep'• and 
half bullock's tallow, for hog'• lallolV makes the candle 
gutter, and always girns an offensive smell, u-ith a thick 
black smoke. 'The wick ought to be pnre, sufficienll1 
dry, and properly twisled, olherwise the candle will emit 
an unconstant vibratory flame, which .is both prejudicial 
to the eyes and insufficient for the di•ln1ct illumination of 
objects. 

There are two sorts of tallow candles; the one dipped, 
the other moulded; the former are the common candles. 
The tallow io pi·epared by chopping the far, and then 
boiling it for some time in a large copper; and when the 
tallow is exlracted by !he process of fire, the remainder 
is subjected to the operation of a strong iron pre!l8, and 
!he cake that is left after the tallow is expressed from it 
is called greaves: with this dogs are fed, and !he grealtr 
part of the ducks !hat supply the London rnarkelo, )(is 
also sometimes given to pigs, but certainly without benefit. 
ing the flavour of the meat. 

Wh en the tallow is in proper order~ the workman holds 
lbree of !be broaches, with !he coltous J'l"Operly •pread, 
between his fingers, and immerses the cotton into the nt 
containing the tallow: they are then hung on a frame and 
suffered to cool; and when cold they are dipped again, 
and so the process is continued till !he candles are of !he 
proper s ize. During the operation tbe nt is supplied 
from time to time wilb fresh tallow, which is kept lo !he 
proper heat by means of a gentle fire under ii. 

The mould in which !he moulded candles are cast, con
sists of a frame of wood, and several hollow metal cylin
ders, generally made of pewler, of !he diameter and length 
of the candle wan led: at the exlremily of these is the 
neck, which is a little cavity in form of a dome, hning a 
moulding within side, and pierced in the middle, with a hole 
big enough for the cotton to pass through. The collon 
is inlroduced into the shaft of !he mould by a piece of 
wire being thrust through the aperture of the hook till it 
comes out of lhe neck: the other end of the cotton is so 
fa s tened as to keep it in a perpendicular situation, and in 
the middle of the candle ; the moulds are then 6lled with 
warm I allow, and left to be very cold before Ibey can be 
drawn out of the pipes. 

Bes ides these, !here are other candles made by tallow 
chandlers, intended lo burn during lhe night .,-i!houl the 
necessily of snuffing : the wick has ueen usually made of 
split rushes; but Jately '\'ery small colt on wicks have been 
substituted for the rush: these are lighted much easier, 
ere less liable to go out, and, owing to the smallness of 
the cotton, tbev· do not require the aiJ of snuffers. 

To make wax candles with the ladle. The wicko being 
prepared, a dozen of them are tied by the neck, ~t equal 
distances, round an iron circle, suspended di reel ly orer 
a large basin of copper tinned, and full of melted wn: 
a large ladleful of this l\'ax is poured gently on the top• 
of the wicks one after another, and the operation conti1111· 
ed till the candle arrives at its destined higneH, wilh tbi1 
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precaution, that the first three ladles be poured on al the 
top of the wick; the fourth at the height of{, the fifth at 
J, and the sixlh at*' in order to give the candle its py· 
ramidal form. 'I1be11 the candles ere taken down, kept 
warm, and rolled and smoothed upon a walnut tree table, 
wilb a long square instrument of box, smooth at the bottom. 

As to the manner of making wax candles by the baorl, 
they begin to soften the wax by working it sernral limes 
in bot waler, contained in a narrow but deep caldron. A 
piece of the wax is then taken out, and disposed by lillle 
and little around the wick, which is hung on a hook in the 
wall, by !be extremity opposite lo the neck; so that they 
begin with the large end, diminishing still as Ibey descend 
toward the neck. In olher respects the method is nearly 
the same as in lhe former case. However, it must be ob-
1en ed, I hat in the former case water is always used lo 
moisten the several instruments, to pre\•ent the wax from 
sticking; and in the latter, oil of oliHs, or lard for the 
hands, &c. The cylindrical wax candles are eilher made 
as the former, wilh a ladle, or drawn. Wax candles, or 
tapers drawn, are so called because they are actually 
drawn in the manner of wire, by means of two large roll
ers of wood turned by a handle, which turning backward 
and forward several times, pass lhe wick through melfed 
wax contained in a brass basin, and at the same time 
through the boles of an instrument like that used for draw
ing wire, fastened on 011e side of the basin. 

A patent has very lately been obtaiued for making can
dles with hollow cylimlrical wicks upon the principle of 
the Argand lamp. See LAMP. 

Tallow chandlers and wax chandlers are, by 24 Geo. IJI. 
s. 2. c. 41. to lake out annual licenses. They shall nol use 
melting houses without making a true entry, on pain of 
JOOl. and are to gin notice of making candles to the excise 
officer for the duties, and of lhe number, &c. or fo1-feil 50l. 

CANDLE. Sale or auclion by inch of candle, is when a 
amall piece of candle being lighted, lhe bystanders are al
lowed to bid for !he merchandise that is selling; but the 
moment the candle is out, the commodity is adjudged to 
the las! bidder. 

CANELLA, in botany, a genus of the monogynia or
der, in the dodecandria class of plants, and in the natural 
melhod ranking under the 12th order, holeracere. The 
calyx is three lobed; the petals are five; the anlhene 
sixteen, growing to an urceolated or bladder shaped uec
tarium; and the fruit is a trilocular berry, with two seeds. 
There is but one species, vis. 

Canella alba. ll grows usually about 20 feet high, and 
8 or 10 inches in thickness, in most of the Bahama islanJs. 
The bark is a warm slomachic. 

CANDY, or SUGAR CANDY, a preparalion of su~ar, 
made by melting and crystalizing it six or seven times 
O\'er, lo render it hard and transparent. See SUGAR. 

CANE, cannn. See ARuNno. Iris also the name of 
a Ion~ measure, which differs according to !be several 
counlrie~ where it is used. 

Al Naples, the cane is equal lo T feet 3 inches English 
measure; lhe cane or Thou louse, and the upper Langue
flor, i9 equal to the \arrc of Arragon, and contains 5 feet 
8.J inl'hes; al l\lonfpelier, Pro\•ence, DaupbinC, and the 
lower J_Jan~ueJor, lo 6 Ene:lish feet .Ji inches. 

CANES l'ftrnlici, in aslronofTly, the greyhounds, fwo 
ne~· couslellatio11s firs! established by Herelins, between 
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the tail of the Great Bear and Boote!'s arms, above !he 
Coma Berenices. The fintJ vie. that nearest the Bear':-. 
tail, is called asterion; the other chara. They compre
hend 23 stars, two only of which were obsen·ed by Ty
cbo. Jn the British catalogue they are 25. 

CANINE teeth, in anatomy, are two sharp edged teeth 
in each jaw, one on each side, placed between the im·iso
res and molares. 

CANIS, dog, in zoology, the name of a comprehensh'e 
genus of quadrupeds, of the order of the fet re. The gen
eric character is, cutting teeth in the upper jaw, six; the 
Jateral ones longer, distant; tbe intermediate ones lobaled . 
In !he lower jaw six; the lateral ones lobaled. Canine 
feelh solitary, incurvaled. Grinders six or seven, or more 
than in other genera of this order. 'I'here are 24 species . 

lsl. Canis familiaris, or common dog. The real ol'igin 
of this species is in a stale of uncertainty : wild dogs ap
pear lo be found in great troops in Congo, lower Elhiopia , 
and toward the Cape of Good Hope. They are said lo 
be red haired, with slender bodies and I urned up tail s, 
like greyhonnrls. II is also added that they 1ary in col
our, ha\'e upright ears, and are of the general size of a 
large fox hound. They destroy caltlt:, and hllnt down 
aatelopes am] many other aaimals, and commit great ra\·
ages among the sheep of the Hollenlols. They al'e 
\'ery seldom to be taken, being extremely S\\ ifl as well as 
fie1ce. The youag are said to be sometimes oblained, 
bul grow so fierce as to be rendered domestic with great 
difficully. 

If is not, however, allowed by modern nalnralists !hat 
these wild dogs constitute t11e true or real species in a 
state of nature, but that they are ralber the descendanls 
of dogs once domesticated, and which ha\·e relapsed info 
a stale resembling that of primitive wildness; and a theory 
has for some time prevailed, that the wolf is in realily 
the sfock or original from which the dog has proceeded. 
If, bowe,·er, the origin of the dog must be traced lo some 
ol her animal, the jackal seems a more probable origin 
than the wolf. It is generally believed that !be dog was 
unknown in America on the arrival of Europeans. 

That which is supposed by Bulfou lo approach most 
near]y to the ot·iginal animal, is known by !he name of I he 
shephe.rd's dog. This i~ distinguished by its upright ears, 
a~d tail remarka.bly vtllose beneath. In the Alpine re
~ions, as well as m some other parts of Europe, this dog 
Js much.larger and stronger than in England. lls princi~ 
pal use 13 as a guard to the flock, which it prHenls from 
straggling, and defends from all allacks. 

'l'he dingo, 01· New Holland clog, approaches in appear
ance lo the largest kind of shepherd's dog. The ears 
are short and erect; the tail ralher bushy; the hair, 
which is of a reddish dun colour, is long, thick, and 
straight. This dog is capable of barking, though not so 
readily as the European dogs: it is extremely fierce, and 
has the same sort of snarling and howling Yoice as the 
la1:ger d?gs in general. By some it has been erroneously 
said ne11her to bark nor growl. Those which ha,·e been 
b~oug~t. O\"er to Europe were of a sa\'age and untractable 
d1spos1I ion. 

'rl1e .Pomeranian dog is distinguished by upright ears, 
lone; hair on the head, and an extremP!y curved tail so as 
~~ 1~o~;'.' almost a circle. This dog is generally of,' white 
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The Siberian ;: .. e: i3 nearly allied to the preceding, and 
may be subdivided- into .<;;tev~ral.1 races, di_ffe~ing as to 
stren"I hand size. The S1ber1an <.i-'~s are pr1uc1pally used 
io th:t country and in Kamtschatka for Ur~wiug sledges 
o\·er lhc frozen snow in winter. When yoking to the 
slcd~e, they set up a dismal yell, which ceases on begin· 
ning the jonrney, and then girns place to silent subtlety, 
and a perpetual endeavour to weary out the patience of 
the driver by wayward tricks and contrivances. 

The Iceland dog seems to differ but slightly from the 
preceding kind. It bas a shortish muzzle, upright ears, 
with Raccid tips, and is covered with long roughish hair. 
its general colour is blackish: the breast, legs, and tip of 
the tail often white. 

The water dog is distinguished by its curly hair, like 
wool. It is remarkable for its great attachment to the water, 
swims with great ease, and is used in hunting ducks, and 
other aquatic birds. Its feet are commonly said to apprnach 
tnore to a webbed form than those of most other dogs. 

The great water spaniel is also distinguished in a simi· 
lar manner by its cnrled hair, and its propensity to the 
waler. There is a smaller variety of the water dog, called 
the little barbet, which, in general appearauce, extreme· 
ly resembles the larger. 

The Newfoundland dog is of a very large size, aad from 
its strength and docility, is one of those which are best 
calculated for the security of a house. This animal is re· 
rnarkably fond of plunging into the water. See Plate 
XXVJ. Nat. Hist. fig. 85. 

King Charles's clog is one of fhe most elegant varieties 
or the dog, and it is recorded that king Charles the Sec
ond hardly ever walked out without being attended hy 
some of this breed. It is in some degree allied to the 
small water spaniel, and is generally black, with the roof 
of the mouth of the same colour. 

'l'he l\'laltese dog is also a very small kiad of spaniel, 
generally of a white colour. 

The bound admits of some varieties. The old English 
hound is dislinguished by ils great size and strength. Its 
power of smelling is exq11isite, and it is said to be able to 
distinguish the scent an hour after the lighter beagles 
luwe given it up. Tbe!le dogs are said to have been once 
Tery common in every part of England, and to have been 
much larger than at present, the breed having, as it should 
seem, been gradunlly Buffered to decline. 

The bloodhound is a very large dog, taller and more 
beautifully formed than the old English hound, and snpe· 
rior to most olhers in spee<l, strength, and sagacity. 'rhe 
bloodhound was in much esteem with our ancestors for 
the pursuil of robbers, &c. It was mostly of a reddish 
or brown colour. "A person of quality," ilays Mr. Boyle, 
cc to make a trial whether a young bloodhound was well io
t.fructe<l, caused one of his servants to walk to a town 
four miles olf, and then to a market town three miles from 
thence. The dog, without seeing whom he wa5 to pursue, 
followed him by the scent to the above mentioned places, 
notwithstanding the multitude of market people that went 
along the same way, anc.l of travellers that bad occasion 
to crn~s it; and when the bloodhound came to the chief 
ma~ket town, he passed through the streets wilhout taking 
notice of any of the people there, nor did he stop till be 
had gone lo the house where the man be sought rested 
himself, and found him _in ::m upper room> to the wonder 
•f those that followed bun." 

The pointer is employed princirally in finding parlridge1 
and other game. The large pointer, comn1only ter01ed 
the Spanish pointer, is supposed lo distinguish ilselr by a 
grealer degree of docility than the Euglisb pointer, but ii 
not able to undergo the fatigues of the field so well. 

The Dalmalian, or coach dog, is an aoi111al of great 
beauty. Jts nati\>·e counfry seems uncertain. 1\1r. ·Pen .. 
nant, however, iofo1·ms u~ that Dalmatia i~ the country of 
this elegant dog. It is white, antl beautifully marked with 
numerous black spots. See Plate XXVI. Nat. Hist. 
fig. 88. 

The Irish greyhound is supposed to be the largest of all 
the dog kind, as well as !be mo•! beautiful and majestic 
in its appearance. It is only lo lie found in lrelantl, and 
even there is become extremely rare. 

The common greyhound is remarkable for the slender
ness of its shape, the length of its sooul, and lhe exlreme 
swiflness of its course. The greyhound wants lbe faculty 
of quick scent, and follows bis prey merely by the eye. 
The Italian greyhound i• a small and beautirul uriety of 
the former. See Plate XXVJ. Nat. Hist. fig. 89. 

The naked dog is naturally divested of hair, anti is sup· 
posed to have originated in some \'ery warm climate. 

The mastiff is of a very strong and lhick form, with a 
large bead, a bold counreoance, and large lips hanging 
clown on each side. Dr. Caius, who Jj, ed in the reiim of 
Elizabeth, and who described these\ era) l'arielies of En· 
glish dogs, tells us that three masliffs were ret:koned a 
match for a bear, and four for a lion; but from an nperi
ment made in the Tower in the reign of James the First, 
a lion was founc.I an unequal match to only three. Two of 
the dog• were disabled by the combat, but the third 
forced lhe lion to seek for safety by fiigl1I. See Plate 
XXVl. Nat. Hist. fig. 86. 

The bull dog is a kind of mastilfon a ~mailer scale, witb 
a somewhat ftaf!er snout, and a greater ferocity of aspect. 
The bull dog is remarkable for the untlaunted and sauge 
pertinacity with which it pro\'okes and continue& the fight, 
and when it has fixed its bile, is with extreme difficulty 
disengaged from its anlagouist. The pug dog is a small 
anti innocent resemblance of the former, and i~ in some 
countrie! considered as a kind of lap dog. See Plate 
XXVI. Nat. Hist. fig. 87. 

The terrier is generally an attendant on every pack of 
hounds, and is very expert in forcing foxes or other game 
out of their co•erts. It is the determined enemy of all 
the Yermin kind; such as weasels, fou~,- baage:rs~t~, 
mice, &c. 

The turnspit is a breed nry muc11 on the decline io En
glaacl, though still used in some other countries. II is a 
long bodied, short legged dog, with crooked or bowed 
knees, and is commonly of a du•ky gray, spotted with 
black. To these we may add the alee, or Peruvian dog, 
and several mixed breeds from the above. 

2d. Canis lupus, or wolf, is distinguished from the dog 
by bis superior 11ize, stronger limbs, more muscular body, 
and greater breadth of the upper part of the face, while 
the whole form of it is longer: the tail also, which in the 
dog is pretty uniformly turned a little toward one side, 
generally the left, in the wolf ha• an inward direction; 
it is rather long aod bushy. TJ1e wolf is a native of almost 
all the temperate and cold regions or the globe. It i• 
founJ in most countries of Europe, but has been totally 
exlirpated from England, •• well as from Ireland. 
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The geoeral colour of the wolf is a pale gray, "ith a Though not gregarious from any social p1inciplc, fhey 
east of yellowish, but it varies much as to the shades or sometimes assemble iu troops, and follow \l"ilh dreadful a:>
'radations of colour in different parts of the world. siduity the movements of an army, through the h_o ~e .of 

The wolf is sometimes a!fected with madness, attended feasting OD tbe slaughtered bodies. See Plafe XX\ I. 
wilb similar appearances to those exhibited in that slate Nat. Hist. fig. 71:1. 
by the dog, and productive of the same symptoms in con· There is something in the aspect of the byrena which 
sequence of its bite: this disease is said to happen to them seems to indicate a peculiar gloominess and malignity of 
in the depth of winter, and therefore, as l\1r. Pennant ob- disposition; and its manners in a state of cap! h ity ~cem 
aerves, can never be allributed to the rage of the dog days. in general lo correspond with its appearance, being sa' age 
'Volves in the northern parts of the world somelirues, and untractable. 1t ha~ even beeu rrnpposed that lhe by· 
during the spring, get on the ice of the sea, in order to rena cannot be tamed; but this opinion is pro' eel io be 
prey on young seals, which they catch asleep; but this erroneous from two instances at least; one of which is 
i·epast sometimes proves fatal to them, for the ice, detach· recorded by Mr. Pennant, who declares that he saw a Ii_\· 
ed from the shore, carries them to a great distance from ama which bad been rendered as tame as a do~; 1 he olher 
the land before they are sensible of it. It is 6aid that in by the Count de Buffon, who assures us that in an exhibi· 
eome years a large district is by this means delivered from tion of animals at Paris, in the year 1773, there was a hy· 
these pernicious beasts, which are heard howling in a most ama which had been tamed very early, and was apparently 
dreadful manuer far in ti.Jc sea. dives led of all its natural malevoleuce of cli:iposilion. 

'The lime of gestation in the wolf is, according to Duff on, 6th. Canis crocuta, or spotted hJrena, resembles the 
about three months and a half; and the young whelps are former, but is superior ia size, and is readily\ disliugui~h
found from April to July; a11d fhis difference in the time ed by being marked all over the body and legs" ilh nu
of gestation, which in the wolf is 100 days, and in the dog rnerous roundish black spots. It is an African animal, aud 
only 60, he considers justly as a proof of 1be real differ- is found in Guinea, Ethiopia, and about the Cape of Good 
ence between the two species. See Plate XXVI. Nat. Hope. 
Hist. fig. 84. 7th. Canis aureus, or jackal, is a Rative oflhe warmer 

3d. Canis Mexican us, 01· Mexican wolf, appears to haYe regions of Asia and Africa, and appears to be no where 
been first described by Hernandez, in his account of more common than in Barbary. It is about the size ofa 
Mexico. In its general appearance it resembles the com- middling dog, and is of a pale or light orange yellow, wilh 
mon wolf, but has a head tR·ice as large, a thicker neck, darker or blackish shades about the back anrl leg:s: the 
aud a less bushy tail: the colour of the body is cinel'e· tail hangs straight, is rather bushy, and is commonl'j black 
ous, marked with some yellow spots. Above !he mouth at the tip. The jackal resides iu rocky places, and in 
are situated several bristles as large, but not so stiff, as 'voods, and makes its principal excursions during the 
those of the hedgehog; the ears are gray, like 1be bead night, preying indiscriminately on all the weakeL' a11inrnh1, 
and body; there is a long yellow spot on the neck, It also occasionally devours l'arious vegetables. The 
imother on the breast, and a third on the belly; on the voice of the jackal is described as peculiarly hideous, ron· 
flanks are transverse bands from the back to the belly; tlie sis ting of a kind of mix! u1·e of howling rind indi s1 in ct bark
tail is gray, with a yellow spot il1 the middle; tl1e legs are ing. These animals frequently go in great troops lo hunt 
barred with gray and brown. their prey, and by their dreadful yellings alarm and pul lo 

4th. Cani• lycaon, or black wolf. Like the common flight deer, antelopes, and other timid quadruped•; while 
"W"olf, it is found both in Europe <Wld America, as w~ll as in the lion, instinctively attending to the clamour, is said to 
tome parll!I of Asia. It bears a great general re!emblance follow till the jackals have hunled down the prey, and, 
to the common @pecies, but is smaller, entirely black, with a ha\•ing satiated himself, leaves ouly the mangled remains 
somewhat thinner or less bushy tail hanging nearly straight; to be devoured by the jackals. 
the ears are larger in proportion than those of the com- When taken young the jackal is easily lamed, aftaclies 
mon wolf, and the eyes smaller, and situated at a greater itself to mankind, distinguishes its master, comes on being 
dislance from each other. Jn America the black wolf is calle~ by its name, .shows aa attachment to dogs,. inslead 
chiefly found in Canada, and in Europe occurs only in the of ftymg from them, and has all the other particularities of 
more northern region.:i. character by which tbe dog iii distinguished. See Plate 

5th. Canis hyrena, is a nali•·e of many parts of Asia and XXVI. Nat. Hist. fig. 82. 
Africa, beiug found in Syria, Persia, Barbary, Senegal, 8th. Canis mesomelas, or cape jackal, is said lo be not 
&c. ]Is general size is that of a large dog, bul it is uncommon about the Cape of Good Hope, and is by some 
<lisliog;uished by great strcaglh of limbs, and by a 1·e· · confounded wirh the jackal, to which, indeed, it seems to 
markable fulness or thickness of the snoul. Its colour is be very nearly allied. 'Ibe bead is yellowish brown, with 
a pale grayish brown, accompanied by a tawny cast, and a mixture of black and white hairs: the nape of lhe neck 
tbe whole body i• marked by se<eral distant blackish •nd the whole length of the back l>lack, wilb a mixture of 
lrannerse bands rnnning from the back downwrir<l. On all white . . The general colour of lbe animal is brighl foxv or 
the feet are four toes. lfJrenas generally inhabit ca\•erns ferruginous: the tail is not u .. _Jike that of a fox; but raiher 
and rock)• plarcs: they prowl about chiefly by night, and less busby. 'l'he length of this animal is lwo feet and 
feed 011 the remains of <lea<l animals :'IS well as on living three quarters, exclusive of the tail, which measures one 
prey. rrheyaree,•ensaid lode,our lhe bodieswbicbthey foot. 
ncc .. ionally find in ccmeterie.. They attack cattle, and 9th. Canis Ba_rharus, Barbary jackal, has a long slender 
frequrn!IJ commit 

5
e,r;at de\ as I at ion tlmong the flocks. nose, shrirp upr1ght ears, and a long bushy 1ail. Its colour 
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is a very pale brown: from behind each ear rnns a black 
line, which soon cliviJea into I wo, runuiog downward along 
the aeck. It is or the size of the common fox, Lut the 
limbs seemingly sho1·ter, and the nose more slender. 

10th. Canis Ceilonicus, Ceylonese dog, is a nalive of 
Ceylon, but no parliculars relative to its manners or histo· 
ry are known. It is a little larger than a common domes
tic cat, measuring about twenly-t wo inche~ from nose to. 
tail; the tail ii self sixteen inches, gradually tapering to 
the point. The claws of thi!; animal resemble those of a 
cat more than of a dog, though not so long and slight in 
proportion. Both fore and hind feet have five toes. 

1 ltb. Canis vulpes, or fo<, like the wolf, appears to be 
pretty generally diffused throughout all the northern and 
ternperale parls of the gloLe; occurring wifh numerous Ya· 

rieties, as to shades of colour and gradations of size, in 
most parts of Europe, the north of Asia, andA merica. 
See Plate XXVJ. Nat. Hist. fig.33. 

In the northern climates are foxes of all colours, black, 
blue, gray, iron colour, sil\'er gray, white with yellow 
feel, white with black heads, while wilb the extremily of 
t~e tail black, redJish, with the throat and belly entirely 
while, and, lastly, some ha,·e a black line along the back, 
an<l crossed wlth another over the shoulders: the latter 
are larger than lhe other kinds, and have black throals. 

The fox prepares for himself a convenient den or re
ceptacle in which he lies concealed during the greater 
part of the day. This den is sometimes said to be oh· 
tained by dispossessing the badger of its bole, and appro· 
priating it to his own purposes. It is so con I rived as to 
afford the best security to the inhabitant, by being situat
ed under bard ground, the roots of treei;;, &c. aad is be
sides furnished with prnper outlels through which he may 
escape in case of necessily. 

Tbe fo• allempts his prey by cunning rather than by 
force: his scent is exquisite, so that he can percehe his 
prey or his enemies at the distance of 2 or 300 paces: he 
has the habit of killing more than he eats, and biding 
the remaindel' under gra~s, the roots of trees, &c. His 
voice is a sharp, quick yell, often endin~ in a higher, 
:1tronger, and screaming kind of note, not unlike that of the 
peacock. 

The fo~ produces five or six young at a time; and if 
they are discovered or disturbed, lhe female will carry 
I hem in her mouth, one at a time, to some more secret 
retreat; in this respect imitating the conduct of the cat and 
Jog, which are known to do the same. 

12/h. Canis alopex, brant fox, is less than the common 
fox, and has a thicker and darker fur, though sometimes, 
on lbe contrary, it is much brighter and redder than that 
species, as mentioned by Linnre.us in his Fauna Suecica: 
the tail is tipped with black. 

13th. Canis cot'sac, or corsac fox. The colour of this 
species is, in summer, a clear yellow ferruginous; in win
ier mixed or shaded with gray, deep.er on the back, white 
on the belly, and reddish on the feet: the eyes are sur
rounded with a border of white; and a brownish stripe 
runs from them down the nose. The size of this animal is 
less than that of the common fox. 

14th. Canis Karagan, or Kar-agaa fox. This is a small 
5!pecies, which, according to Dr. Pallas, is very common 
ia almost all parts of the Kirghi•ian deserts and Great 

'I'artary. Its general colour is a wolf gray; the head 
yellowish, and abo•e the eye• reddish: ohe throat aod 
breast are of a deep or blackish gray, obe belly white. 

15th. Canis cinereo argenteus, or ful\'Ous necked foi 
inhabits North America, and the skirts are oflen seot O\'e; 
to Europe. ~be crown of the ?ead, ner.k, and back, are 
gr•!• mixed with black and. whit~: the finer hairs berng 
white gray, the coarser val'led· with black and white like 
a porcupine's quill. In size this species is inferior fo lbe 
co01rnon fox. 

16th. Canis Virginianus, or Virginian fox, resemble1 
the .common fox in shape: bas a sbarp. no~e, long, sharp, 
upright ears, long leg~, and a bnshy tail: 1ls colour is 1 
whitish gray, with a cast of red about tbe ears. Jt in· 
habits the warmer parts of North America, parlicularly 
Carolina and Virginia.. It is s3.id ne,·er fo burrow under 
ground like the common fox, but to inhabit hollow tree9: 
it is destitute of the strong smell of the common fox, is ea
sily tamed, and is said to prey chiefly on poullry, bird~, &c, 

171h. Canis argentatus, sih'ery fo:<., resembles the com• 
moo fox. It is of a deep brown colour, wilh the longer or 
exterior hairs of a sih·ery while, giving a highly elegant 
appearance 10 the animal. It is an i11habilant of the for. 
esls of l.Jouisiana, and preys on game. 

18th. Canis Iago pus, arc.tic fox, i:-1 inferior in size to lhe 
common fox. Its colour is a bluish gray, which some· 
times changes to perfect white: when young it is said 
to be of a du•ky colour. They inhabit Spitzhergen, 
Greenland, and Iceland; and are only migralory in Hud· 
son'!'! Bay, once in four or five years. They are the 
hardiest of animals, and even i11 Spitzbergr.n and Non 
Zembla prowl for prey during the severity of winier. 
They live on the young wilrl geese, and all kinds of water 
fow I, or on their eggs ; on hares or any lesser animals; and 
in Greenland, through necessity, on berries, shell fish, or 
whatsoe"·er the sea throws up. They swim well, and 
often cross from island to island in search of prey. The 
Greenlanders take !hem either in pilfalls <lug in tbe snow1 

and baited with the capelin fish, or in spriogs made wi1b 
whalebone laid over a hole made in the snow, strew· 
ecl over at bollom with the same kind of 6sh; or in 
traps made like little huts, with Bat ston.,. with a broad 
one by way of door, which falls <lown, by means of a 
string baited on lhe inside with a piece of flesh, whenner 
the fox enlers and pulls al it. Tl1e Greenlanders pre· 
sene the skin for lraffic; and, in cases of necessily, eal the 
flesh. They also make buttons of the skins; and aplit the 
tendons, which they use instead of thread. 'rhe bluefure 
are much more esteemeJ than the white. See Plate XXV. 
Nat. Hist. fig. 80. 

19th. Canis culprens, Chili fox, is supposed to be • 
variety of the antarctic fox. Its length from nose to 
tail is two feet and a half; its colour a deep brown. It 
inhabils the open countries of Chili, in which it forms its 
burrows. 

20th. Canis thous, or Surinam dog, seems to have beeD 
unknown to olher naturalists. Linmeus s1afes only that 
the body is gray, entirely white beneath; that it is of the 
size of a large cat, and has up1 ight ears of the same colour 
with the body; a verruca or wart above lhe eyes, on each 
cheek, and beneath the throat; and that the tongue ia 
ciliated at the edges. 
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2ht. Canis Bengalensia, Bengal fox, is scarcely half 
the size of the European fox. The face is cinereous, the 
body pale brown, tbe legs fulvoua, the tail tipped with 
bl•ck, and down the middle of the face runs a black stripe. 
The spaces round the eyes and the middle of the jaw• 
are wliile. JI is said to feed cbieft.y on roots and berries. 

22d. Canis fuligioosus, sooty fox, in size and habit re .. 
1embles the arctic fox, but is a distinct species. It is 
aaid to be rmmerous in Iceland. 

23d. Canis antarclicus, antarctic fox, is about a third 
part superior in size to the arclic fox, and has pretty 
much the habit of a wolf in ifs ears, tail, and strength of 
limbs. It is a native of the Falkland isles, and is said to 
be almost I he only land quadruped of those distant spots. 
It resides near the sL.ores; kennels like a fox, and forms 
regular paths from bay lo bay, probably for the conveni
ence of surprii'\ing wafer fow I, on which it principally lh•es. 
It is a tame, fetid animal, and barks in lhe manner of a 
dog. 

24th. Canis zerda, the Fennec, or zerda, is a beautiful 
African and Asiatic animal, and ia principally found in Ara
bia. Its general Jengtb is about !en inches, and ifs colour 
yellowish while. The ears, which are uncommonly large, 
are internally ofa bright rose colour, edg,ed wilh a broad 
margin of white hair, and the tip of the tail is black. It 
inhabits the vast deserts of Zaara, which extend beyond 
mount Atlas; it burrows in sandy ground, which shows 
the use of val\'Cs to the ears. It is so exceedingly swift 
that it is very rarely taken alive; feeds on insects, es
pecially locusts; sits on irs rump; is very vigilant, and 
barks like a doe;, but much shriller. 

CANIS majo1: in astronomy, a coostellalion of the soulh
ern hemisphere, consisline; of 28 slars, according to Plole
my; of 13, according to Tycho; and 32 in 1lle Bd!annic 
catalogue. 

CANIS min.or, CANICUtus, or CA!t'ICULA, in astronomy, 
a constellation of the northern hemisphere. In Ptolemy's 
catalogue, the can is minor comprehends two stars; in that 
of 'rycho, the; and in the Britannic catalogue, 15. 

CANN A, Indian Bowering reed; a genus of the mono. 
gynia order, in the monandria class of plants; and in the 
natural method r~rnking under lhe 8th order, scitamince. 
The corolla is erect, and divided into six parts, wilh a dis~ 
finer lip, bipar1ite, and rolled back; tbe style lanceo· 
late, and growing to the corolla; the calyx is triphyllous. 
There are 6ve species, vis. 

1. Canna coccinea, has larger leaves than any of the 
other four species, and the slalks rise much higher. The 
flowers are produced in large spikes, and are of a bright 
crimson or rather scarlet colour. 

2. Carma glauca, wilh a very large yellow flower, is a 
nath·e of Sonth America. 
ca;~. Canna lndica, or common broad leaved flowering 

4. Canna lalifolia, with a pale red flower, is a native of 
Carolina, ar:d some other northern pro,·inces of America. 

5. Canna lutea, wi1lr obtu~e oval leaves, is less common 
in Amerira than the olh er sorts. All fhese plants mus t 
always be kept in pots of rich earlh, to be moved to shel
f er in winter. 

CANN A BIS, 11Pmp, in botany, a genus of the dioecia 
pentamlria ciao of plants, and in the natural method rank
ing under the 53d order, scabridre. The calyx of the male 
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is qninquepartite, with no corolla. In the female lhe 
calyx is monopbyllous, entire, and gaping al the side; 
there i:; no corolla, but two styles; the fruit is a nut, bi
nlved, within the closed calyx. Of this there is but 01ie 

species, vis. 
Cannabis saliva. It is propagated in the rich fenny 

parts of Lincolnshire in great quantities for its bark, which 
is useful for cordage, cloth, &c. and the seeds abound wil b 
oil. Hemp is always sown on a deep, moist, rich soil, 
such as is found in Holland, Lincolnshire, and the fens of 
the island of Ely, where it is cullirnted to great advan
tage, as it might be in many other parts of England where 
there is a soil of the same kind; but it will not thrive on 
clayey or stiff cold land. The ground on which hemp is 
to be sown should be well ploughed, and made very fine 
by harro1ving. About the middle of April the seed may 
be sown; lhree bushels are the usual allowance for an 
acre, but two are sufficient. Jn the choice of the seed, the 
hea,' iest and brightest coloured should be preferred; and 
particular care should be bad to the kernel of the seed. 
For the greater certainty in this maUer, some of 1he seeds 
should be cracked lo see whether they have the germ or 
future plant perfect; for, in some places, the male plants 
are drawn out too soon from the female, i.e. before they 
hne impregnated !be female plants wi1h lhe farina; in 
which case, though the seeds produced by these females 
may seem good lo the eye, yet they will not grow. \Vhen 
the plants are come up, they should be hoed out in the 
same manner as turnips, leal"ing them two feet apart; ob· 
se rve also to cut down all the weeds, which, if well per
formed, and in dry weather, will destroy them. This 
crop, however, will require a second JJoeing, in about six 
weeks after the first; and, if this is well performed, !he 
crop will require no furl her care. The first season for 
pulling hemp is usually about the middle of August, when 
Ibey begiu lo pull what they call the simple hemp, being 
that which is composed of the male plan1s; but it would 
be much belier to defer this for a forlnight or three week! 
longer, until those male plants liave fully shed their farina 
or dust, without which the seeds will prove only empty 
husks. These male planls decay soon after they hal'e 
shecl the ir farina. The second pulling is a Jillie after 
.Michaelmas, when the seeds are l'ipe. This is usually 
called karle hemp, crnd con~ i s ts of the female plan ls which 
were left. This karle hemp is bound in bundles of a 
yard compass, according to the sfalule meas ure, which are 
laid in the sun for a few days to dry ; and then ii is ~tack. 
e~ up or housed lo keep it dry till lhe seed can be thresh
ed out. An acre of hemp, on a rich soil, ·nill prot.lnce 
nearly three quarters of seed, whi ch, toi:;e ll1er with the 
unwroughl hemp, are worth from 6l. to 8/. Hemp is es
teemed \'ery effectual for destroying weed s ; but this it 
accomplishes by impoverishing !he ground, anti thus rob
bing them of !heir nourishmenl; so that a crop of it must 
not be re pealed on the same spot. 

CANN EI, COAL. S ee A'1PF.LITEB. 
CANNON, in the milita ry art, an en2ine or kind of 

foe arms for throwing iron, lead, or slone bullets, by the 
forc e of g unpowder. 

Cannons at first were called borubardre, from the noise 
they_made. They had Jikewhe the name of cuh-erin, 
basilisk, &c. from the beasts that were represent e d upon 
them; and the Spaniards, from devotion, ga>'e them the 
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name nf saints; wifness the twelve aposlle! which Charles 
V. ordered to be cast at Malaga, for his expedition to 
'£unis. 

The most remarkable parts about a cannon are the cas
cabel, mou!ding~, )lase riug, touch-hole, ver.t ring, rein
forced ring, trunnions, dolphins, trunnion ring, cornish 
rfo~, neck, muzzle, face, and chase or cylinder. 

The melal of which brass cannon is made is in a man
ner kept a secret by the founders; yet, wilh all their art 
and secrecy, they hat·e nol hilherto found out a composi
tion that will stand a hot engagement without melting, or 
being rendered useless. Those cast at ~Voolwich bid 
fairest toward this amendment. The respective quanti
ties which should enter into this composition, is a point 
not decided; e\'ery founder has h,is own proportions, 
which are peculiar fo himself. The most common propor
tions of the ingredients are the following, viz. To 240lb. 
of metal fit for casting, they put 68lb. of copper, 52lb. of 
brass, ancl 12lb. of tin. To 4200lb. of metal fit for cast
ing, the Germans put 3687Hlb. of copper, 204Hlb. of 
brass, and 307tflb. of tin. Others again use JOOlb. of 
copper, 6Jb. of brass, and 9lb. of tin: and lastly, others 
JOO lb. of copper, I Olb. of brass, and I 5Jb, of tin. With 
respect to iron guns, their structure is the same as that of 
the others, and they generally stand the most severe en
gagements, being frequently used OD ship booed. Sever
al experiments have taught us that the Swedish iron 
guns are preferable to all others. 

Cannons are distinguished by the diameters of the balls 
they carry. The rule for their length is, that it be such 
as that the whole charge of powder be on fire before the 
hall quits the piece. If it be too long, the quantify of air 
to be driven out before the ball, will give too much resist
ance to the impulse; and lhat impuhie ceasing, the fric
tion of the ball against the surface of the piece will fake 
off from the motion. 

Iu fol'mer days, canuon were made much longer fhan 
they are uow; but experience has taught us, that a ball 
mo\'es wilh a greater impetus through a less space than a 
greater: and accordingly it is found that an iron ball of 
48 pounds weight goes further from a short caunon than 
another ball of 96 pounds out of a longer piece; whereas, 
in other l'espects, it is certain, the larger the bore and ball, 
the greater the range. But for the range of a cannon, see 
PaoJEC'rlLE. It is found, too, by experience, that of 
two cannons of equal bore, but different lengfhs, the long
er requires a greater charge of powder than the sborler. 
The onlinary charge of a cannon is, for the weight of ifs 
gunpowder to be half that of its ball. See FouNDING. 

CANON, in an ecclesiastical sense, a law, rule, or reg
ulation, of the policy and discipliue ofa church, made by 
conncils, eilher geaeralf national, or provincia]. 

CANONS of the apostles, a collection of ecclesiastical 
laws, which, lhough Yery ancient, were not left us by t1rn 
aposlles. It ii; true, they were somelir~es called aposlol~ 
ic canous; but this rueans no more than that Ibey were 
made by bishops who lived soon after the apostles, and 
'«'ere calle<l aposlolical men. They consist of regulalions, 
which agree wilb the discipliae of the second and third 
centurie_s. The. Greeks generally count eighty-6\·e, bul 
the Latrns rece1rn only fifty, nor do they observe all 
these. 

C..i~ON of mass, in the Ro mi sh church, the name of a 
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prayer which the priest read• low to himaelf, the people 
kneeling. 

CANON, in arithmetic, algebra, &c. is a rule to !!Oll'e all 
things of lbe same nature ~ith_ the presen_t inquiry; tbu9, 

ever.f last ste~ of an equa~Jon 111 algebra, 1s such a canoo; 
and, 1f turned mfo word3, is a rule to solve all questions of 
the same nature with that proposed. 

The tabl~s of_ logarithms, artificial sines and tangents, 
are called l1kew1se by the name of canon. 

CANON law, a collection of ecclesiastical laws, serving 
as the rule and measure of church government. 'fhe 
power of making laws was exercised by the church before 
the Roman empire became Christian. 'rite canon law 
that obtained throughout the west, till the twelflh centu
ry, was the collection of canons made by Diooysius Ex· 
iguus in 520, the capituJaries of Charlemagne, aud the de
crees of the. popes, from Sircius lo Anastasius. 

The canon law, even when papal authority was at if1 
height in England, was of no force when it was found to 
contradict the prerogalive of the king, lhe laws, stalutes, 
and customs of the realm, or the doctrine of the eslablish
ed church. The ecclesiastical jurisdiction of the see of 
Rome in England, was founded on the canon law; and 
this created quarrels between kings and sel'eral archbisb. 
ops and prelates, who adhered to the papal usurpalion. 
Besides the foreign canons, there were se\Cral laws and 
constitutions made here for the government of the church; 
but all these receh•ed their force from the royal assent; 
and if, at any time, the ecclesiastkal courts did, by lheir 
sentence, endeal'our to enforce obedience to such canone, 
fhe courts at common law, upon complaints made, would 
grant prohibitions. Tl1e authority nsted in the church 
of England of making canons was ascertained by a statute 
of Henry VIII. commonly called the act of the clergy'• 
submission; by which they acknowledged thal !he rom·o. 
cation had been always assembled by the king's writ; eo 
that thongh the power of making canons resided in the 
clergy met in con"ocation, their force was derived from 
lbe authority of the kiog's assenting to, and confirming 
them. The old canons continued in force till the reign of 
James I. when the clergy being assembled in convocation, 
the king gave them Jene lo treat and consult upon can .. 
ons, which they did, and presented them to the king, who 
gave them the royal assent. These were a collection out 
of 1he several preceding canons and injunclions. Some 
of these canons are now obsolele. In the reign of Charles 
I: se\'eral canons were passed by the clergy in convoca· 
t10n. 

CANOPUS, in astronomy, a star of the first rnagni· 
tude iu the rudder of Argo, a constellation of the south· 
ern hemisphere. 

CANT AR, or CANT ARO, in commerce, a weight used 
in Italy, particularly at Leghorn. There are l)iree sorts: 
one weigh• 150 pom1ds, !he other 151, and the !bird 160. 
The first serves to weigh alum and cheese; I he ~econd is 
for sugar; and the third for wool and cod fish. The word 
is used also as a measure of capacity used at Cochin, and 
containing four rubis. 

CANTATA, in music, a son~ or composition, inter· 
mixed wilh recitatives, airs, and different movements, 
chieOy intended for a single voice. 

CAN'l'EENS, tin or wooden vessels u>ed by soldiera 
on a march, &c. to carry water or olher Jicp1or in ; eada 
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bold• about two quarfB. 'Vootlen canteens are in gener
al u1e with the B1·itish army: they are made cyliodrical, 
like barrels, 7 l inches in diameler, and about four inches 
in leng1h. They are chieOy manufactured by Mr. George 
Smart, of Camden '.fowo. 

CANTIIARIS, in zoology, a genus of coleoplerou• 
insects, with setaceous anten1.1re, the exterior wings o[ 
which are fle:!!:ile, the thorax somewhat flatted, and the 
1ides of the abdomen plicated. Linnreus enumerates 27 
1peciea of the cantharis, most of them to be found in dif
ferent parls of Europe. 

For the cantharis, usually called Spanish flies with us, 
aee l\'IELOE. 

CANTllI. See ANATOMY. 
CANTO, in music, the treble, or at leail the higher 

part of a piece. 
CANTONED, in architecture, is when the corner of 

a building is adorned with a pilaster, au angular column, 
rustic quoins, or any thing that projects beyond the naked 
of a wall. 

CANTONED, or CANTONI ZED, cantonie, in heraldry, the 
posilion of such things as are borne with a cross, &c. be
tween. He bearli gules, a cross argent cantoned with 
four scallop shells. 

CANTRED, or CANTREF, signifies an hundred vil
lagt:s; being a British word, compounded of the adjective 
cnnt, i.e. hundred, and tref, a town or village. In 'Vales, 
some of the counties are divided into cantred:-1, as in En
gland ialo hundred•. 

CANTU A, in botany, a genus of the tetrandria class, 
monogynia order: lhe essential characters are; cal. five 
prtrled, cor. five parted, colour red, capsule ova le. There 
are two species; 1. C. coronopifolia, scarlet can Ina, flowers 
in August, frutescent, biennial. 2. C. inconspicua, blne 
buck's horn leaved cantua, cor. blue, flowers in Novem
ber, both natives of Florida and Carolina. 

CANVAS, in commel'ce, a l'ery clear unblcacheJ 
cloth of hemp or flax, woven very regularly in liflle 
squares. 1t is used for working tapestry with the needle, 
by paHingthe threads of gold, sil\'er, silk, or wool, through 
the intenals or squares. It is also a coarse cloth of 
hemp, unbleached, somewhal clear, which sen•es to cover 
women's slays, also to stiffen men's clothes, and to make 
some other of their wearing apparel, &c. It is also used 
to make sailR for shipping, &c. 

CANZONE, in music, signifies in general a song where 
1ome little figures are introduced ; and 

CANZONETTA is a diminutive of the same. 
CAOUTCHOUC. About lhe beginning of the 181h 

century, a substance called caoutchouc was brought as a 
curiosity from America. It was soft, very elastic, and 
combustible. 1.,he pieces of it tbat came to Europe were 
usually in the shape of bottles, birds, &c. 'l,his substance 
is very much used in rubbing out the marks made upon 
paper by a blacklea<l pencil; and therefore in this coun
try it is often called lmfom rubber. Nothin~ was knO\vn 
of ils production, except that it was obtained from a tree, 
ml.Iii the French ncademicians went to South America in 
173.i, to measure a degree of the meridian. l\lr. de la 
Condornine sent an account of it to the French academy, 
in lhe year 1736. He told them, that there grew in the 
pro' ince of Esmeralclas, in Brazil, a tree, called by the 
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natives liheve; that from this tree there flowed a milky 
juice, which, wJ,ien inspissated, was caoutcbouc. . 

It is now known that there are at least two trees in 

South America, from which caoutchouc may be obtain~ 
ed; the hmvea caoulchouc and the jalropha elastica: 
and it is exceedingly probable lhat it is extracted also 
from other species ofhan·ea and jatropha. Several trees, 
Jikewi3e, which grow in lhe East Indies, yield caoulcbouc. 
lVhen any of these plants is punctured, there exudes 
from it a milky juice, which, when exposed (o the air, 
gradually lets fall a concrete substance, which is caout
chouc. 

If oxymuriatic acid is poured into the milky juice, the 
caoutchouc precipitates immediately1 and, at the same 
time, the acid loses its peculiar odour. This renders it 
probable that t~e formation of lbe ca.outc~o.uc ~a owing to 
its basis absorbmg oxygen. If !he milky JUICe 1s confined 
in a glass l'essel contai11i11g common air, it gradually ab
sorbs oxygen, aud a pellicle of caoutcbouc appears on ita 
surface. 

Caoutchouc, when pare, is of a white colour, and with
out eilher taste or smell. The blackish colour of the ca~ 
oulchouc of commerce, is owing to the method employed 
in drying it after it has been spread upon moulds. The 
usual way is to spread a thin coat of the milky juice upon 
the mould, then to dry it by exposing it to smoke; afterward 
arlolher coal is spread on, which is dried in the same way. 
'l1 hus t be caoutcbouc of commerce consists of numerous 
layers of pure caoulchonc alternating wilh as many layen; 
of soot. It is soft and pliable; it is exceedingly elastic 
and adhesive; so that it may be forcibly stretched out 
mnch heyond its usual lenglb, and inslantly reCO\'er its 
former bulk when the force is wil hdrawn. It cannot be 
broken without \'ery considerable force. Its specific grav
ily is 0.9335. It is not alte red hy exposure to the air; it 
is perfectly insoluble in waler; but if boiled for eiome time, 
il s edges become somewhal transparent, owing unrlonbt
cdly to the water carrying off lhe soot; and so soft, that 
when two of them are pressed and kept togelher for some 
time, they adhere as closely as if they formed one piece. 
By this conlri,·ance pieces of caoutchouc ma.v be soldered 
together, and thus made to assume whale,·er shape we 
please. Caoutchouc dissolved in ether may be employed 
to make instruments of different kinds, just as the milky 
juice of the hrevea; but this method would be a great 
deal too expensive for common use. 

Caoutcbouc is soluble in volatile oils; but, in general, 
lVhen these oils are ernporated, it remains somewhat glu· 
Hnous; and therefore is scarcely proper for those uses 
to _which, before it~ solulio?, it was so admirably a<lapted. 
It JS also soluble rn alkali.,. When exposed to heat it 
readily melts; but it neHr afterward reco"ers ils proper
ties, but continues always of the consistence of tar. 1t 
burns vel'y readily with a bright ·white flame, and diffuses 
a fetid odour. In the connlrics where it is found, it is fre
<111enlly u•ecl by way of <;,1ndle. When dislilled it give• 
out a~~onia_: from th.is, antl fr~m the effect of sulphuric 
and mtr1c ac1tl upon 1t, there 1s no doubt that it is com
posed of car?on, hy.dro~en, azofe, ancl oxygen; but the 
modes oft heir combmallou are unknown. 

CAP of waintenance, one of the rt-galia or ornaments 
of state belonging lo the hings of England, before whom 
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it was carded at the coronation, and other great solenmi
ties. Caps of maintenance are also carried before the may
ors of the se\·eral cities in England. 

CAP, in a ship, a square piece of timber put over the 
liead or upper end of any mas I, having a round hole lo re
ceive the mast. By means of these caps, the topmasts 
and lop·gallanlmasls are kept steady and firm in the tres· 
sel trees where their feet stand. 

CAP of a gun, a piece of lead which is put over the 
touch-hole of a gun, to keep the priming from being wasted 
or spoiled. 

CAPE, in law, a judicial writ concerning plea of lands 
or tenements, and dh,ided into cape magnum and cape 
parvum, both of which affect things immoveable; and be· 
sides these there is a cape ad valenciam. 

CAPE magnum, is designed to lie where a person bas 
brought a prrecipe quod reddat of a thing that touches a 
plea of land, and the tenant makes default at lhe day given 
to him in the original writ; then this writ shall go for the 
king, to take the land into bis hands : and if he comes not 
at the day given him, he loses his laad, &c. 

VAPE parvum, called pefit cape, is defined thus: when 
the tenant is summoned in plea of land, and cometh at the 
summons, and bis appearance is recorded; and after be 
makelh default at the day that is give a to him, thea this 
writ shall go for the king. 

CAPE ad valenciam., is a species of cape magnum, 
where one being impleaded, and on a summons to warrant 
lands, a vouchee does not come at the da1 ; whereupon if 
the demandant recovers of the lenant, he shall have this 
writ against the vouchee, and recover so much in value of 
his lands, in case he has so much; and if no!, there shall 
be an -execution of such lands and tenements as shall afler 
descend to him io fee; or if be purchases, afterward, there 
may be a regular summons, &c. against him. 

CAPELLA, in astronomy, a bright fixed star in the 
left shoulder of the constellation Auriga. II is, in the 
Britannic catalogue, 1he fourteenth in order of that con. 
stellation. ]ts longitude is 17° 31 1 41 11 ; its 1alilude 22° 
51' 47". 

CAPER. See CaPPARTS. 
CAP HAR, a duty which the Turks raise on lhe Christ

ians who carry or send merchandises from Aleppo to J e
rusalem and other places in Syria. 

CAPI AGA, or CAPou AGAss1, a Turkish officer, who 
is grand master of the seraglio. 

CAP I AS, in law, is a writ of hrn sorts, one whereof is 
called capias ad respondenrfo.m, before judgment; where 
an original is sued out, &c. to take the defendant and 
make him answer the plaintiff: and lhe olher a writ of 
execution, after judgment, beinJ?; of divers kinds. 

CA PIAS ad respondendnm., is a writ commanding the 
sheriff lo take the body of the defendant, if he may be 
found in his bailiwic, or county, and him safely to keep, 
so that he may have him in court on the day of the re
turn, to answer to the plainliff of a plea of debt or tres
pass, or tbe like, as the cai;;e may be. And if the sheriff 
rel um that b~ cannot he found, then there issues another 
writ, called an alias capias; and after that another, call
ed a pluries w71ias; and if upon none of these he can be 
found, th_en h~ may be proceeded against to on11awry. 
But all llllS be mg only to compel aa appearance, afler I he 
defendant has appeared lhe effect of these wrils is taken 
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off, and the defendant shall be put to answer, unle1& i1 
cases where special bail is required, and there the defend .. 
ant is actually to be taken into custody. 3 Blacks. 212. 

CAPIAS ad salisfaciendum, is a writ directed to the 
sheriff, commanding him to take the body of the defend. 
ant, and him safely to keep, so that he may have hie body 
in court at the return of the writ, to make the plaiatilf 
satisfaction for his demand: otherwise he is to remain in 
custody till be does. When a man is once taken ia e1 • 

eculion upon this writ, no other process can be sued out 
against his laads or goods. But if a defendant dies whilst 
charged in execution upon this writ, the plaintiff may, 
after his death, sue out new executions against bis lands, 
goods, or chattels. 3 Blacks. 415. 

CA Pl AS utlegatmn, is a writ that lies against a peraon 
that is outlawed in any action, whereby the sheriff is com .. 
manded lo apprehend the body of the party outlawed, and 
keep him in safe custody till the day of the return of the 
writ, and then present him to the court, there to be dealt 
with for his contempt. But this being only for wanl of 
appearance, if be •hall afiernard appear, the outlawry i1 
most comm~nly reversed. 3 Blacks. 284. 

CAPIAs in withernam, is a writ di~·ected to the sheriff, 
in case where a distress is carried onf of the county, or 
concealed by the distrainer, so that the sberi[ cannot 
make delh erance of the goods upon a replevin ; command· 
ing him to take so many of1he <lbtrainer's own goods, by 
way of reprisal, instead of the othe1· that are so concealed. 

CAPILLARY t11bes, in physics, little pipee, whose 
canals are extremely narrow, I heir diarneler being only a 
half, third, or fourth of a line. See ATTRACTION. 

CAPILLARY vessels. See ANATOMY. 

CAPISTRUM. See SURGERY. 
CAP ITAL, in architecture, the uppermost part of a 

column or pilastre, serving as the head or crowning, and 
placed immediately over the shaft, and under the entab· 
lature. See ARCHITECTURE. 

CAPITA'l'ION, a tax or impositioa raieed on each 
person in consideration of his labour, industry, office, rank, 
&c. commonly called a poll tax. 

CAPITULATION, in the German polity, a contract 
which the emperor makes with the electors in the name of 
all the princes and states of the empire, before be is de· 
clared emperor, and which he ratifies before he is raised 
lo Iha! sovereign dignity. The principal points which 
the emperor undertakes to ol>serve, are,]. To defend the 
church and the empire. 2. 'ro observe the fundaroenlnl 
laws of the empire. 3. r.ro maintain and preserve lhe 
rights, privileges, and immunities, of the electors, princes, 
and other states of the empire, specified in the capilula· 
tion. These articles and capitulations are presented to 
the emperor by the electors only, without the concurrence 
of the other states, who have complained from lime to time 
of such proceedings: and in the time of I he Weslphaliao 
lrealy, in 1648, it was proposed lo cleliberale in lhe fol· 
lowing diet upon a way of making a perpetual capitulation; 
but the electors have always found means of eluJiug the 
execution of this arlicle. In order, however, to give 
some sa1isfaclion to their adversaries, lhey have insnted 
in lhe capitulations of the emperors, and in that of Fran· 
cis I. in particular, a promise lo use all their inOuenre lo 
bring !he affair of a perpetual capitulation lo a conclusion. 
Some German aulhors own that this capilulation ·Jimifa 
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the em perm's p~wer; Lut maintain, lhat it tioes not ."'en.k
en Lie 5onrugr1ty: though th 1Uost p:l.rt marntain, 
t}1al l1e i:5 nol absolute, because he recei;ce8 1he empire 
un<ler condilions, which sets bounds to an absolute aulbor
ily. 

CAPOC, a sorl of cotlon as soft as silk, so fine a11d so 
1horl lhat it cannot be spun. It is; used in the East In
dies, as well as in ~urope, to line palanquins, to wake beds, 
mattresses, cmsh1ons, pillows, &c. 

CA PONJEllE, or CAPONNIEBE, a work sunk on lbe 
glacis of a place, about four or {he feet deep. The earth 
that co,ncs out of il serves to form a parapet of two or 
t bree feet high, madt: with loopholes or smalJ embrasures: 
ii is co,·eretl onr head with strong planks, on which are 
laid clays or hurdles, which support the earlb that covers 
all. It holds J 5 or 20 men, who 6.re thr.ough 1hese em
brasures. Tl1ey are also sometimes made in the bottom 
of a dry moat. 

CAPPADINE, a sorl of silk Bock, taken from lbe up
per part of the silklform cod, afler the true silk lias been 
wound off. 

CAPP ARIS, a genus of lhe monogynia order, in the 
polyandria class of plants, and in ~he natural method ~ank
ing und er the 251h or<ler, pulammere. The calyx 1s te· 
traphyllous and coriaceous; the petals are four, the staru· 
ina are long; the fruit is a berry, carnous, unilocular, and 
pedunculated, or furnished wilh a footstalk. There are 25 
species, of which the principal is, 

Capparis spinosa, or common caper, a low shrub, gen
erally growing out of fhe joints of old walls or fissurea of 
rocks in fhe R'arm parts of Europe. This plant is with 
great difficulty preserved in England. The pickle made 
from ih1 ben·y is well known. 

CAPRA, the GOAT KIND, in zoology, conslilutes a 

genus of quadrupeds of the order of pecora. 'rhe gen
eric character is, horns hollow, I urning upward and back
ward, compressed, rough, almost close at their base. Front 
teeth in the lower jaw eight. Canine teeth, or tusks, none. 
Chin bearded in the male.. There are nine species and 
Yarieties: 

1. CAPRA lsEx. This, which is the common ibex or 
ateinbock ofaulbors, appears to have been sometimeil con
founded wi1h 1he Caucasan ibex, or next species, to 
1vhich it is much allied. It is found in seHral parts of 
Europe and Asia. It inhabits the Carpathian and Pyreoean 
mountains, and various parts of the Alps, more particularly 
the Rhretian Alps, in the midst of snow and glaciers. In 
Asia it occurs on the summits of I be chain of mountains ex
tendeO from 'faurus, and continueJ between eastern Tarta
ry and Sil.leria. II also inhabil~ lhe tract beyond the J_.ena, 
aad in all probabilily may he a nalive of Kaml•chatka. 
Jn ArRbia it inhabits lhe pro\·ince of Hedsjaes, and is 
fhere known by lhe name of Baeden. Lastly, it is foun<l 
in the high rnounlains of the island of Crete, where the 
Caucnsan ibex has also been discovered. 

It is an animal of great strength anrl agility, and is con
siderably larger thnn a common domeslic goal . Its col
our is a deep J1o r1ry or ~rnyi~Li brown; much paler or 
whiliqh hcncalh, aud on lhe io!iicles of the limbs; the body 
j, of a I hick, slrong form; the JlCad rather small, 01e eyes 
largr, and 1hc horns cxlrcmely large and long, so as some-
1ime11 lo measure lhree feet in length, and to extend the 
whole lenglh of lhe body. 
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Io ils general babils or manners the ibex resembles lht
commoo goat; but poseesaes every attribute of !!ilrcoglh 
and aclhity in a degree proportioned lo its natural slale 
of wildness. It is even said, that, when hard pre~~c::d, 
this animal will fling itself dO\rn a steep precipice, a11d 
falling on ils horns, escape unhurt f1 om its pursuers ; nor 
will this appear in the least incredible, if l\'e may rely on 
the faith of l\Ionardes, who assures us that he saw a Cau
casan ibex leap from the top of a high lower, ::rnd falling 
on its borns, immediately spring np on ifs limbs, and leap 
about without having received the least apparent inju
ry. See Plate XXVI. Nal. Hist. fig. 90. 

The flesh of the young ibex \s said lo be in good es
teem as an article of food. Its period of ~estation is said 
to be the same asln the common goat, vi::t . 6rn monlh5 . 

2. CAPRA JEoAGRUS, or CAUCAS.!N IDIDX, supposed lo 
be the stock or origin of the domeslic goa t, is considerably 
superior to that animal in size, aad its form in some de· 
gree resembles that of a stag. lls gene ml colour is a brown· 
ish or subferruginous gray above, and while beneath; the 
forehead is nearly black, which colour is continued clown 
the back in the form of a list or stripe: the chin is furnish
ed with a large brownish beard, and fhe horns, which are 
,·ery large, and bend considerably backward, are imooll.J, 
black, and •harply ridged oa their upper parl. The 
female is destitute both of horns and beard. 

In point of strength and agility this species is af least 
equal, if not superior, to the common ibex; it iuhabils jhe 
1oftiest rocky points of mount Caucasus, and particularly 
the parts about the rivers Kuban <HH1 'l'erek; almost 
all Asia Minor, and may probably exlend c\'en lo Jndia. 
It is said to abound on the hills of L"ar and Chorazan 1 in 
Persia. 

3. CAPRA Hrncus, or COMMON GOAT, in l!s 1lomesfic 
state, is found in almost ever~ part of 1 be globe, ben1·ing !he 
extremes of heat and cold, and differing in size and form 
according to various circumstances. It may be obsened, 
that the horns have generally a curvalure outward toward 
the tips; and it may be added, that the animal was en
tirely un!mown to the Americans on lhe discovery of that 
continent, having been introduced by the Europeans. 

'l"he colour oft be domestic goat is variour;, being eilber 
black, brown, white, or spotled. The llesh is of greaf 
use to the inhabitants oi '\<Vales, and affords tJ1em a cheap 
and plentiful pro\'ision in the winier months, lvhen the 
kid11 are brought to market: the haunches are ofleu dried 
and salled, and used as a snb:;titute for bacon. 'I'he skin 
of lhe goat is peculiarly well adapted for the glove manu
faclory, especially that of the kid; and as it takes a rlye 
better than any other skin, it was formerly much used for 
hangings in the houses of people of fortune; being suscep
tible oft be richest colours. The goat goes wilh yo uni!; four 
monlhs and a half. The skin of the Chamois a;oat is also 
in high csleem for fine lealher, See Plate XX VI. Nat. 
Hisl. fig.91. 

The following are lhe most remarkable varieties of lhc 
domeEfic goat. 

J. Capra mambrica, or Syrian {!:Oaf, is distinguished by 
the greal lenglh of the ears, which arc pendulous, like 
those of a hound, and sometimes reach so low as to be 
frou?lesome lo tl.1e a1;1imal while feedin!?'.. 2. Capra Ango
rcns1s, Angora goat, JS generally of a beautiful milk\\ hite 
colour, short legged, wilh black, spreading, spirally twisted 
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horn•, and with the hair on the whole body disposed in 
long pendent spiral ringlet•. It is from the hair of this 
animal that the finest camlets, &c. are prepared. 3. Ca
pra tlepressa, or African goat, is a very small or dwarf va· 
riety, found in some parts of Africa. 4. Capra reversa, 
or Whidaw goat. This is also a dwarf variely, found 
in Africa, where its flesh is considered as an excellent food. 
5. Long horned \Vhidaw goat. 6. Capricorn goat. 

CAPRARIA, SWEET WEED, a genus of the angios
permia order, in the didynamia class of plants; aad in the 
natural method ranking under the 401h order, persona( re. 
The calyx is quinquepartite; the corolla is campanulated, 
quinqudid, with acute segments; the capsule birnlved, 
bilocular, and polysperrnous. There are five specjes. 

CAPRICORN, in astronomy, one of the lweh·e signs 
of the zodiac, represented in globes in the form ofa goat, 
and characterized in books by Ibis mark t-j· 

It is the tenth sign in order, and contains twenty·eigl1t 
otars according to Ptolemy and Tycho Brahe; twenty· 
nine according to Hevelius; an!l fifly·one according to 
Flamsleed. 

Tro1,ic of CAPRrnORN, a lesser circle of the sphere, 
lVhich is parallel to the equinoctial, and at 23° 30' distance 
from it southward. 

CAPRIMULGUS, goat sucker, a genus of birds be
longing to the order of passeres. The beak is incurnted, 
small, tapering, and depressed at the base: the mouth 
opens wide. There are two species: J. The Europreus, 
witb the tubes of the nostrils hardly visible, which feeds 
on moths, gnats,&c. It appears in May,and leaves us in 
August. 2. rrhe Americanus, a night bird, found in Ameri
ca. See PlateXXV. Nal. Hist. fig. 81. 

CAPSICUM, in bolany, Gu1NEA PEPPER, a genu• of 
the monogynia order, in the pentandria class of plants; 
and in the natural method ranking under the 28th order, 
luriJ.e. The corolla is verticillated, and the fruit is a 
~apless berry. There are five species; the principal are: 

1. Capsicum annuum, the common long podded capsi
cum, commonly cultivated in the gardens. Of Ibis there 
is one variety with red, and another with yellow fruil; and 
of these there are sel·eral subvarieties, differing only in the 
size and figure of their fruit. 

2. Capsicum baccatum, bird pepper, rises with a shrub· 
by slalk four or fi"e feet high; the leaves are of a lucid 
green; the fruit grows at the division of the branches, 
slanding erect: these are small, ornl, and of a bright red: 
they are much more sharp and biting than those of the 
olher •orls. This is the Cayenne pepper. 

3. Capsicum grossum, the bell pepper. The fruit of 
this is red, and is the only kind proper for pickling, the 
~kin being ten1ler, whereas those of the other sorts are thin 
and tough. 

CAPSQUARES, in gunnery, strong plates of iron 
which come O\'CJ' the trunnions of a gun, and keep it in lhe 
C!arriage. 

CAPSTAN,orl\lAIN CAPSTAN, ina sl1ip, a largPpiece 
of lirnb~r in the_ nature of a wiodlass, placed next IJeliind 
the nrnmm_ast, its foot standing in a step on the lower 
deck, and ifs hea~ belween the upper dech, formed into 
"Je\'eral squares with 110les in them. Ifs use is to weigh 
the anc_hors, to hoisl up or slrike down topmasti, to heaYe 
3.n~ weighty ma! fer, or to strain an)~ rope that l'f>q11ires a 
n1am force. 
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CAPSTAN Jear is placed between the mainmast and tht 
mizen, and sen es to strain any rope, hea,·e upon the jear 
rope or upon the viol, or hold off by at the weighing ofaa 
anchor. 

CAPSULE, among botanists, a specie• of pericarpium 
or seed vessel. 

CAPSULlE ATRABILIARI~, called also glandule reoale-, 
and renes succenluriati, are two yellowish glands of a 
corupre.,ed 6gure, lying on each •i<le of the upper part 
or tbe kidneys. See ANATOMY. 

CAPTION! in_ law, is where. a com~ission is executed, 
and the cornaussmners subscribe 1be1r names to a cerlifi. 
cate, declaring when and where the commission was eu. 
culed. It relates chiefly to commissions to fake answen 
in chancery and depositions of witnesses, and take 6ne1 
of lands, &c. 

CAPTION and HoRNlNG, in the law of Scotland. When 
a decrete or sentence is obtained against any person, the 
obtainer takes out a wdt, whereby the party decerned is 
charge<l to pay or fulfil lhe will of lbe decrele, under the 
pain of rebellion: this writ is called lellers of hornine:. lf 
he refuses to comply, then lbe writ or let ten of caplioo ... may 
be raise<l, whereby all the inferior judges antl rnagittrale1 
are commanded to assist in apprehending the reLel, and 
pu11ing him in prison. 

CAPURA, a genus of lhe class and order hexandria 
monogyoia. The essen1ial character is, cal. none; cor. 
six cleft; stam. within lbe lube; germ. superior; stigma 
globular; per. berry. There is one species, a natirn of 
the E,51 Indies. 

CAPUT DRACONts. thP. DRAGON's HEAD, in astrono• 
my, the asceudiog node of the moon. It is also a star 
of the first wagnitude, in the head of the constellation 
Draco. 

CArUT MoaTUUM, in cbymislry, that thick dry malter, 
which remains after distillation of any thing, but of miner• 
als especially. See CBYl'IIISTRY. 

CARA Bl NE, a fire ;trrn, shorler than a musket, carry
ing a ball of lwenly-fonr in the pound, borne by lhe light 
horse, han~ing at a belt o''er the lefr shoulder. 

CARABUS, in zeology, a genus of inserts belonging 
to the or<ler of coleoplera, or the beetle kind. 'l'he fee~ 
ers are bdslly; the breast is shaped like a heart, and mar· 
ginafed, and the elytra are likewise marginafet.I. 'fhere 
are 34 species of I his genus, mostly distinguished by lheir 
colour. The most remarkable is the crepitani•, or born• 
hardier, with the breast, bead, and legs ferruginous, or 
iron coloured, and the elytra black. lt keeps itself con
cealed among s1ones, and makes but little use ofils wings; 
when it moves it i~ by a sort of jiimp; an<l whenever it is 
touched, it makes a noise resembling the discharge of a 
musket in miniature, during which a blue smoke may be 
perceived proceeding from it. The insecl may be made 
to play o!f ils artillery, by scratching ils back with a nee· 
die. A blad<ler placed near lhe anm1, is lhe ar!lenal 
whence it derh·es ifs slore, and I his is its chief defence 
against an enemy; but the smoke emitted seems alrogelher 
inotTen!':ii,,e, except by causing a frighl, lbough it is useful 
to the insect by conceali g its course. lls chief enemy is 
another species of the same genus, but fonr 1imes lar{!er. 
When pursued and fati~ned, fhc bombanJier has recourge 
lo stratagem, by lying flown in the palh of I he lare:e car:.:i· 
bu~, which adv<1nces wHI.i open mouth and claws to seize 
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it• but on the dkcharge of the artillery, suddenly draw• 
b;ck and rc•nains awhile confuacd, dudng which the 
bombnrdiPr conceals himself, in some crevice if there is 
one; but if not, the larger carabus renew1 the attack, 
take. his pri~o11er by the head and tears it off. 

CARACOL, in architecture, denotes a staircase in a 
belil' or spiral form. 

CARACT, CARAT, or CARBAT, the name of tliat 
weight which expresses the degree of fineness that gold is 
of. ,.rhe mint master, ar cuatom, has fi.xed the purity of 
gold at 24 caraol•; though it is not possible so to purify 
and re6ne that metal, but it will want still about one 
fourth part of a caracl in absolute purity and perfection. 
'rhc caract is di"ide<l into f, ·h-l~·, "J1r Tbe1e degrees 
serve to di!\tinguish the greater or lesser quantily of alloy 
therein contained: for instance, go1d of 22 cara.cts, is 1hat 
whicb has two parts of silver, 01· of any other metal, and 22 
of fine gold. 

lt is also a certain weight which goldsmilhs and jewel
lers u!e with which to weigh precious stones and pearls. 
'rhis caract weighs four grains, but something li.ghter than 
the grains of other weights. Each of these grains is sub
divided into l, }, -}i T1T, &c. 

CARAGROU'l'H, in commerce, a sih·er coin of the 
empire, weighing nine drachma. It goes at Coastaotinople 
for 120 aspers. 

CARBON, or the radical of carbonic acid, has not, un
less the diamond is admitted as such, been yet oblained 
in a separate slate; charcoal., which waB once so e..,steem
ed, appearing to be a compound substance. Nor is jt ever 
found united wilh caloric, in a gaseous state, unaccompa
nied by some third principle. Its tasle, smell, and colour 
are unknown. It is infusible and indissoluble by caloric, 
and is hence esteemed the most refractory substance in 
nature. It has no evident attraction for nitrogen alone, 
but combines wilh it by the internntion of other prin
ciples. Wilh hydrogen it has a strong affinity, uniting 
'-'lld forming a gas termed carbonated hydrogen; by· 
drogen gas having the power of holcliog it in solution. 

The diamond, which exceeds all other gems ja hardneS!!I, 
density and refraction of the rays of light, crystalizes in 
two tetrahedral and trihedral pyramids, united base to 
base, or in hexahedral prisms terminating in trihedral 
summits, or in irregulnr polyhedral grains. At a very 
high temperature it burns, becomes black aod opa.que, ;rnd 
is converted into gas. Sp. gr. about 3,5. 

Newton conjet;turerl the di3mond to be a combustible 
body. Guy Ion, in J 785, inferred its similarity to charcoal, 
from its Jeaviflg an effenescent alka1i, afler combustion in 
fused nil re. J,a, oisicr found that on burning it in closed 
vessel:'!, it yielded carbonic acid. This has also been 
proved by l\Ir. 'renrrnnt, '"ho performed the combustion in 
a rruciblc or gold. Bcrthollet considered it as cryslalized 
charcoal. 

Since this, Guyton, having burnt the diamond in oxygen 
gas, by !he solar rays, and I hereb.Y having obtained carbon· 
ic ari<l without residue, presumed that he had ascertained 
the diamond to be pure carbon, or lhe pure combustible mat~ 
ter of lhc C<trbonic genu!i, yielding the pure acidifiable b~sis 
of I he carbonic acit.I. He found ils combuslion required a 
much higher temperature than charcoal; but this, be ob. 
1ene11, lakes place wilh other acidifiable baseo;;, their 
first Jc~rees of oxy<lation bein~ difficultly produced, 
allhough their sub3eq11ent acidificalion is easy. Jt also 
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recp1ired more oxygen for its complete combustion than 
chucoal; one part of diamo~d ab~orbini; four of oxygen, 
and producing five of car~omc ac_1d; this he rema_rks is 
not to be wondered at, smce, berng pure carbon, it con· 
fains none of the oxygen principle, and therefore deman~s 
more. In proportion therefore aa substaoc~s conlam 
pure combustible matt~r, will, in fact, be the d1ffi~ully of 
their combustion, their first degrees of oxygenal ton pro
ceeding so slowly. Thus h.e account~ for ~lumb?go, ot' 

~~3s~~b~:a~a7t~~c~l;:na c~~:l:o~~t i~~;:7,u:!1tb~~r~\cnhg~r ~~t c~~
1

~ 
l'ery high degree of te~1perature:. and ~hus he accounls 
for the incombustibility of anthracohle, Kilkenny coal, the 
brilliant charcoal of cerlain Tegetables, &c. r.rhe diamond 
is therefore to be considered as pure carbon; plumbago, 
carbon oxygenized in tbe first d~gree; charcoal! an ox yd 
of the seco-nd, obtained from various substances in the an· 
imal, vegetable, and mineral kingdoms, generally IJy 'rn

latiliziog their other constituent parlff, "·~hen.obtained 
in a stale of purity, it resis1s the strongest heat rn closed 
vessels. It decomposes sulphuric acid from its affi.D
ity wilh oxygen exceeding that of sulphur. It de· 
composes nitric acid with great rapidily; anU if the 
charcoal is first powdered, and the acid slroog, rmd 
allowed to run down the side of the nsisel, to mix 
vdlh the charcoal, ,.it burns with rapidity, with a beau. 
tiful flame, throwing up the powder so as to resemble a 
beautiful fire work. 'Vith nitrate of pol ash, it detonates 
in a hot crucible, leaving a fixed alkali behind. 11 is dis
solved by tl1e alkalies, and bJ the sulphurets of alkali, 
both in the dry and moist way. It does nol unile wilh 
metals, but restores their oxyds lo a metnllic slate. 

Charcoal possesses the power of absorbing several gasu, 
which thus condensed retain their properlies, and even ex
ert them in some ins lances more powerfully. It decom
poses \vater at the common temperature, carbonic acid 
and carbonaled hydrogen being separated. If burnt in 
contact with common air~ its acidi6able base allracts oxy· 
gen, and this peculiar acid is formed, which, with a certain 
proportion of caloric, assumes a gaseous form. If burnt 
in oxygen gas, ils peculiar arid is plentifully formed, the 
charcoal burning wilh con~iderably increased rapidity, 
and if the lighter charcoal made from bark is used, a Hry 
brilliant effect !s produced from the numerous livid cor
uscating sparks. 

CARBONATES, are neutral nits, composed of lhe 
carbonic acid, and certain bases: thus carbonate of am
monia, or mild volatile alkali, consisls of carbonic acid and 
pure or causlic ammonia. Owing to the weakness of this 
acid, the characters of lheir bases are geuerally most pre
dominant. 

The carbonates are not acted on by light, oxygen, or 
nitrogen; nor do they deliquesce with the moislure oft lie 
atmosphere. Although charcoal decomposes !lie phos
phoric acid alone, the carbonales are decomposed by 
phosphorus; thii difference arises from tbe altraclion 
which the phosphoric acid cxerci'°s on the base of the 
carbonate; from similar cau:-ies, the effects of different 
combustible bodies on them ,·ary much. All the olhe,r 
acids have a greater attraclion for the earthy and alb line 
bases than the carboni.c; th~t. acid being disengaged from 
the carbonates by their add1t1on. So feeble is this al'id 
that it is separated from most of its bases by beat 
only. 
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CARBUNCLE, in natural history, a very elegant 
gem, the colour of which is deep red with an admixtul'e 
of scarlet. See GARNET. 

CARBUNCLE, or ANTHRAX, in surgery, an inflammation 
which arises, with a vesicle or blister, almost like those 
produced by burning. Thi• inflammation, for the most 
part, terminates in a sphacelus, and putrifies the subjacent 
parts down to the bone, they becoming as black as a coal. 
A carbuncle always breaks out very speedily, even in the 
space of an hour or two, atlended with heat and pain: as 
soon as it is opened, it discharges a livid sanies, or some· 
times a limpid wafer: it is black within, which is a sign 
that the sphacelus has seized the subjacent parts, and is 
making its progress: but the putrid fl .. h in those who 
reco,•er, suppm·ates, and parts from the sound. 'l1 be size 
of these pestilential blisters is various, more or less; as is 
also their· number in the patient; for there is no part of 
the body which they do not infest, and Ibey genel'ally ap· 
pear in company with buboes. 

Those carbuncles which arise in the face, neck, breaat, 
or armpits, a1·e observed to be of the worst kind, for they 
generally kill the patient. 

In the external treatment, some of the modern physi
(:iane use only scarification in t bis case, wil h nry good 
success; others open the eruptions with a pair ofscissars, 
and having discharged fhe maller, frequently wash the 
carbuncle with sp. vin. camph. or sp. vin. in which bas 
been digested a little fheriaca: they afterward apply a 
maturating cataplasm, which is to be continued fill the car· 
buncle separates from the sound parts; then they cut it 
out all at once. 

CAH.DUNCLE, in heraldry, a charge or bearing consisting 
of eighl radii, four whereof make a common cross, anJ the 
other four a saltier. 

CARCASS, a composition of combu•tibles. Car
casses are of two sorts, oblong and round: the uncertain 
weig;ht of the first sort has almost rendered I hem useless. 
r.rhey are prepared in the following manner: Boil 12 or 
1.Jlb. of pitch in a glazed earthen pot; mix with that 31b. 
of tallow, 30lb. of powJer, 6lb. of saltpetl'e, and a• many 
stopim as can be put in. Before the composition is cold, 
the carca~s must be fille<l; to do which, smear your hands 
with oil or tallow, an<l 611 the carcass one third full with 
the abo,·e composition; !hen put in loaded pieces of gun 
or pistol barreli:i, loaded grenade!<, and fill the intervals 
with composition; cover the whole ol'er wilh coarse cloth, 
well sewed logether, keeping it in a round form. Then 
pul if inlo the carcasq, ha\'ing a hollow top an<l bottom, 
with bars ruunin~ between them to hold them togelher, 
~ocl corn posed of four slips of iron jointed at top, and fix. 
P.d al the bottom, al equal distances, lo a piece of iron, 
which, together with the hoop.~, wheu filled, form a com
plete globular boJy. When quite finished and cold, the 
~arcass must be steeped in melted pitch, and then instant
ly irnmerged in cold water. Lastly, bore three ot• four 
!10\cs at top, and fill the same with fuse composition, CO\'er· 
mi! !lie hol es with pitch until used. Carcasses are thrown 
ouf of mortar!-\, and weigh from 50 to 230lb. according to 
the size of the mortars they are lo be thrown out of. 

·~~:,r: :f,:1~'~:1~ ci~r~l~;~;~~1°;of~~~:~~ ::dviir~~b:~~c:r ~~:~ 
from wh1cL tl1ey burn when fired. 

CARCASSES were fil'sl used by !he bishop of l\1unster, 
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at the siege of Groll in 1672, where the duke of Lusem
burg commanded. 

CA RCERES, in the ancient circeosian games, were 
enclosures in the circus, in which lhe horses were realrain
e<l till the signal was given for starting, when, by an admi .. 
rahle contrivance, they all at once flew open. 

CARD, among artificers, an instrumeol consisting of" 
block of wood, beset wilh sharp teeth, sef\ ing to arrange 
fhe hairs of wool, flax, hemp, and the like: there are dif· 
ferent kinds of I hew, as band cards, stock cards, &c. 

CA ans, among gamesters, lit lie pieces of fine thin pule. 
board of an oblong figure, of se\.·ernl sizeR, but most c001 .. 

manly in England 3j inches long, and 2j hroad, on which 
are painted several points and figures. The moulds and 
blocks for making cal'ds, are exactly like those !hat were 
used for the first books: they lay a sbeel of wet or moi,t 
paper Oil the block, "hicb is firs I slightly done 01er with 
a sol't of ink made with lampblack diluted in ... ter, and 
mixed with some starch lo give it a holly. 11bey after· 
ward rub it off with a roun<l list. The court carda are 
coloured by means of several palterns stiled stane files. 
These consist of papers cut lhrnugh wilh a peuknife, anti 
in these apertures, they apply se\'erally the various col
ours, as red, black, &c. These patterns ue painled wilh 
oil colours, that the brushes may not wear them out; and 
when the paHern is laid Oil the pasteboard, they slightly 
pass o~er it a brushful of colour, which, JeaYing i! wilhin 
the openings, forms the face or figure of the card. 

CARDA MINE, lady's amock; a genus of the siliquo
sa order, in the tetradynamia class of plants; and in the 
natural method ra'1king under the 39th order, siliquo1a. 
The siliqua parts asunder wilh a spring, and lhe vah·e1 
roll spi,·ally backward; lhe stigma is entire, and the calyx 
a little gaping. Of thi:!! there are I 8 species; but the most 
remarkable is the 

Cardamine pratensis, with a large purplish ftolrer. It 
grows naturally in many parls of Britain, and is also call· 
ed cnckow Hower. There are four urieties, vi11. the 
single, wilh purple and while ftowel's, which are frequent· 
ly inlermixed in lhe meadows; and lbe doullle of bolh 
colours. The siagle sorts are not adrnillecl into gardens; 
but the double desen-e a place, as making a prelly ap· 
pearance during the time they are in flower. 

CARDAMOM. SeeA>t0>1UM andl\1ATERIA MEDIC!. 
CARDI A, or CARDI UM, in natural hiitory, a genus of 

the· nrmes testa.cere, or shell fish, the shell of which is 
formed of two oTals, and resembles I he figure of a heart 
at cards: the valves are equal and gibbose. 

Of this genus there are 21 species, some nenrly globose, 
others of a triangular figure, and olhers irregularly oblong. 
Under this genui; are cornprehenderl the cockles, ark 
shells, &c. together wilh the peclini inaurili, or scallops 
without ears, as they are calJed. 

CARDIAC, an appellation given to such medicines as 
presene or increase the i;trength oft he heart, and by that 
means the Yitai forces, lhough Ibey do not immediately 
operate upon the hea1·t, nor are particularly appropriated 
to the corroboration oflbal part. See l\TATERU l\'IE01c!. 

CARDIAf-'GIA, the heartburn, in medicine, a disor
der of lhe slomach attended wilh an:xicty, a nausea, an<l 
often a reachine; or actual vomiling. Sec ~h:o1c1NE. 

CARDINAL, an ecclesiastic~l prince in lhP. Romish 
church, being one who has a mice in the concla\e at tbe 
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election of a pope. The cardinals were origiaaUy noth
ing more than deacons, to whom was intrusted the care 
of distributing the alms lo the poor of the several quar
ters of Rome ; and as they held assemblies of the poor in 
certain churches of their several districts, they took the 
lille of the•e cburches. They began to be called cardi
nals in the year 300, during the pontificate of St. Sylves
ter, by which appellation were meant the chief prie!ts of 
a parish, and next in dignity to a bishop. This office grew 
more considerable afterward, and by -small degree~ arriv
ed at its present state. 

The cardinal.:1 compose the pope's council, and till the 
time of Urban VIII. were styled most illustrious; but 
by a decree of that pope in 1630, they had the liile of 
eminence conferred upon them. At the creation of a new 
cardinal, f he pope perfonns the ceremony of shutl ing and 
opening bis mouth, \vhich is done in a privat.e consistory. 
rrhc shutting his mouth, implies the depriving him of the 
liberty of giving his o.pinion in congl'egations; and the 
opening his mouth, whit:h i~ performed fifteen days after, 
signifies the taking otftbis restraint. However, if the pope 
happens lo die t.lud~~.tbe time a cardinal's mouth is shut, 
he can neither give hiS,.voice in the election of a new pope, 
nor be himself advanced lo that dignily. 

The cardinals are dh·ided into six classes or orders, 
consisting of six bishops, fifty priests, and fourteen dea
cons, making in all seventy; which constitute the sacred 
college. The number of cardinal bishops has very sel
dom been changed, but tbal of priesls and deacons has 
varied at different times. The pridleges of the cardi
nals are very great; they hav.e ah absolute power in the 
church during the vacancy of !he holy see: they hal·e a 
right to elect lhe new pope, and are the only persons on 
whom the choice can fall: mosl of the grand offices in 
the court of llome, are filled by cardinals. The dress of 
a cardinal is a red sontanne, a rochet, a short purple man
tle, and the red hat. \Vhen they are sent to the courls 
of pdnccs, it is in quality of legates a latere; and when 
they are appointed governors of towns, their government 
is called by the name of legation. 

CARDIOID, in the higher geomelry, an algebraical 
curive, so called from its resemblance to a heart. 

The Cardioid i• thus generated. APB, Pl•te XIV. 
)focell. 6g. 11. is a circle and AB its diameter. Through 
one extremity A of lhe diameter draw a number of lines 
AP Q, cutting the circle in P; upon these set oCfalways 
P Q equal lo the diameter AB; so shall the points Q be 
always in lhe cune of lhe cardioid. 

From this generation of the curve, its chief properties 
are e' ident, vir. that, 
eve1·y where PQ = AB, 

CQ, or QQ i• = Aa or 2 AB, 
AQ= AB± AP. 
P al.,.ays hi,.cls QQ. 
The rnn.lioid i.:; an algebraic:al curve, antl l11e equation 

exrrcs!<.ing it~ nal urc i~ I hus: 
J'ut c' = .\B t!Je di:rn1eler, 

~ = 1tU perp. AB, 
.'J = DQ perp. AD; then i< 

y•-Gtty' + "2=''J'J -Ga:'y+ ;::" 1 = O, which is + 12u 9 
·/

2 
- Ba 3y + 3a 2 .: 2 5 

the equuliou of lhc cun e. 
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Many properties of the cardioid may be seen in the 
Philosophical Transactions, 1741. 

CARDIOSPERMUM, heart pea, a genus of the tri
gynia order, in the octaodria class of plants, an~ ~n the 
natural method ranking under the 39th order, tr1hilatre. 
The calyx is tetraphyllous; the petals four; the neclari
um tetraphyllous and unequal; the capsules three, grown 
together, and inflated. 1.,bere are three species, natives 
of the East and ·west Indies. 

CARDUUS, the thistle, a genus of the polygamia 
requalis order, in the syogenesia class of plants, and in the 
natural method ranking under the 49th order, compositre. 
The calyx is ovate, imbricated with prickly scales, aud 
the receptacle hairy. Of this genus there are 5 1 species, 
ten of which are natives of Britain ; and being trouble
some weeds, they require no description. Some of the 
exolics are propagated in gardens for the sake ofnriefy. 

CARouus benedictus. See CENTAURIA and 1\iA.TERIA 
MEDI CA. 

CAREENING, in the sea language, the bringing a ship 
to lie do\Vn on one side, in order lo trim and caulk t be oth
er side. A ship is said lo be brought to the careen when 
the most of her lading being taken out, she is hauled down 
on one side by a sman ' 'essel as low as necessary ; and 
there kept by the weight of tbe ballast, ordnance, &c. as 
well as by ropes, lest her masts should be strained too 
mnch; in order I hat her sides antl bottom may be trim· 
med, seams caulked, or any thin~ lhar is faulty under wa
ter mended. Hence when a ship lies on one side when 
she sails, she is said to sail on lhe careen. 

CA REX, the sedge, a genus of the monoecia triandria 
cla!ls and order of plants, and in lbe natural mel bod rank
ing under the 3d order, calamaric:e. The characters are: 
the male Bowers are digesled into a long spike; the calyx 
is an oblong and imbricated amenlum, consisting of acute, 
hollow, and lanceolated scales, e3ch containing one flower: 
there is no corolla; the stamina are lhree erect sefaceous 
filaments of the length of the calyx; the antherre ar~ ob
long and erect. In the female flowers the calyx is fhe 
same as in the male; there are no petals, hut there is an 
inHated oblong nectariuru; the germen is triangular, and 
is placed within the necfarium; lhe slyle is ,·ery short· 
the stigmata are two .or three; long, crooked, pointed, and 
hoary. The neclarrnm grows larger when IJ1e flower is 
fallen, and cont.ains the seed; which is single, of an acule 
ovated form, triangular, an<l has o,1e of its angles usually 
much smaller than the others. There are 97 species. 
The common sedge may serve as an example for all. 

be~~g~~~~,t~~edi~:~~n~l=s~e~~u;l~~/~:ea~~ci:11~~!a n~~~;~i 
method ranking under the ~6th order, tricoccrr. The 
calyx of the male, almost none; the corolla is quinqnefid 
and funnel shaped; the filaments in tbe tube of the corolla a 
longer and a shorter one alternalely. The calyx of th e fe
male qninquedenlated .; the co;olla is penl:.tpelalou", '"ilh 
fhe stigmata; the fruit an unilocular and polyspermous 
berry. 

J. Carica p~paya rises wit11 a thick, sofl, herbaceous 
stem, to the height of 18 or 20 feet. naked till within two o: three feet of the top. 'The !~aves come out on enry 
side, upon 'ery long f?o_fslal~s; in full r;rown plants they 
are very large, and d1.,decl rnlo many lobes ~eeply sinu-
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aled. The flowe~s of the male plant are of a pure while, 
and have an agreeal.Jle odour. The £lowers oft he female 
p<!paya are large, bell shape<l, composed of sjx- petal~, and 
co11,1nonly yellow; v:hen these fall au•ay, lhe gel'men 
swells to a fleshy fruit, of the size of a small melon • .-rbcse 
fnits are ofdi£fel'ent for1rs: sorue angular, and compressed 
at both ends; ol hers ornl or globular, and some pyrami
dal. 'rhe fruit, and all the other parts of the tree, abound 
with a milky acrid juice, which is applied for killing of 
ringworms. 'Vhtn the roundjsh fruit are nearly ripe, the 
inhabitants of India boil and eat them wilh their meat as 
1\-·e do turnips. They have somewhat the flavour of a 
pompion. But they mostly pickle the long fruit, and thus 
they make no ha<l succedaneum for mango. The buda of 
the female Oowers are gathered, and made into a sweet
meat; and the inhabitants are such good managers of the 
produce of the tree, that they boil the shells of the ripe 
fruit into a repast, and the insides are eaten with sugar and 
pepper, like melons. The stem being hollow, has given 
birth to a proverb in the 1Vest India islam1s, where, in 
speaking of a dissembling person, Ibey say he is as hollow 
as a papaw. 

2. Carica prosoposa, differs from the other in ba,·ing a 
branching stalk, 01e lobes of the lene.s entire, the flower 
of a rose colour, and the fruit shaped like a pear, and of a 
sweeter flavour than the papaya. Both species !Jeing na
ti,·es of hot countries, they cannot be preserved in Britain 
unless constantly kept in a warm stove. They are easily 
propagated by seed_s, which are annually brought in plenty 
from the ·west Indies, though the seeds of the European 
plants ripen weH. 

CARINA, in architecture, a name given by the Ro
mans to all buildings in the form of a ship, from carina, 
the keel of a ship : a• we al ill apply the word nave from 
navis, a ship, to the middle or principal vault of our 
churches, because it has that figure. 

CARINA, in anatomy, a term used for the fibrous rudi
wents, or embryo of a chick, appearing in an incubated egg. 

The carina consists of the entire vertebrz, as they ap
pear after ten or twelve days incubation. 

CARISSA, in botany, a genus of the monogynia order, 
in th~ pentandria class of plants; and in the nalural meth
od ranking under the 30th order, contorfre. Jt has two 
berries, many seeded. There are two species, trees of 
Africa. 

CARLINA, the carli11e thistle, a genus of the polyga
mia requalis order, in the syngenesia class of plants; aud 
in the natural method ranking under the 49th order, com
positre. 'J'he calyx is radiated with long coloured marginal 
scales. There are nine species; but the carlina vulgaris 
is the only one that is a nafi\·e of Britain. All I he others 
are no.th:es of lhe south of France or Italy, and are nry 
easily propagated in Ibis country Ly seeds. 'fhe rools 
are used in medicine, and for 1bat purpose are imported. 
A~ we receive them they are about an inch thick, ex .. 
tera:llly of a rusty brown colour, corroded as it were 
on the surface, and perforated with numerous small holes, 
appearing as if worm eaten. They have a strong smell, 
and a subacriJ, bitterish, weakly aromatic taste. They 
are rt>d-one<l warm alexipharmics and diapborelics. 

CARLrNE, or CAROLINE, a sih·er coin current in fbe 
Keapolitan dorninion11, and worth about fourpence of our 
money. 
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CARLlNGS, or C&RLllrEs, in a •hip, t"o pieces of 
timber lying tore and aft, along fr.om beam i1l Lt!&m, where .. 
on the ledges rest on w.bich the plank1 of the ship are 
fastened. 

CARLOCK, in commerce, a sort of isimdass made 
with the sturgeon's bladder, imported from Archangel. 
The chief use of it is for clarifying wine; but it it al.., 
used by dyers. 

CARMELITES, or We1TE FRIA Rs, are an order of 
Our Lady of mount Carmel, making one of the four or. 
ders of mendicants. 'l'hey pretend to cierive their origin 
from the prophets Elijah and Elisha. Their original 
rules contained sixteen articles, one of which confined 
them to their cells, and enjoined them to employ them• 
selves day and night in prayer; another prohibited the 
brethren having any property j another enjoined fasling, 
from the feast of the exaltation of the holy cross till 
Easter, excepting on Sundays; abstinence at all timea 
from flesh was enjoined by another article: one obliged 
them to manual labour; an.other imposed a strict silence on 
them from vespeni till the tierce the next day. Ho1'ever, 
these constitutions have been in some respects altered. 

CARMINATIVES, in pfi'iirmacy, medicine• uoed in 
colics, or other flatulent disorders, to dispel the wind. See 
l't1ATERIA MEDICA. 

CARMINE, a powder of a very beautiful red colour, 
bordering upon purple, and used by painlers in minialure, 
tliough but rarely because of its great price. The mode 
of preparing this colour is kept from the public. The 
receipts which have been from time to time published 
concerning the preparation of this and other colours, hare 
been rarely fouud to succeed in practice. It is said to be 
extracted from cochineal by means of water, wherein 
chouan and antour have been infused ; some add rocou, 
but this gi<•es it too much of the opal ca•t. Others make 
carmine with Brazil wood, fernarubouc, and leaf gold, beat· 
en in a mortar, and steeped in white u·ine ''inegar; the 
scum arising from this mixture, upon boiling, when dried, 
makes carmine; but this kind is vastly inferior to the 
former. There is another carmine, made of Brazil wood 
and ferna.mbouc, by a di.lferent preparalion. 

CARNEDDE, in Brilish antiquity, deno1es heaps of 
stones supposed to be druidical remains, and thrown to
gether on some important occasions. They are nry 
common in the isle of Anglesey, and were also u~ed as 
sepulchral monument-s, in the manner of tumuli. Hence 
it is inferred, that the ancient Britons bad lhe cuslom of 
throwing stones on the deceased, From this cuslom i& 
de1·ived the VI' elsh pro\'erb, kam ardyben; "Ill betide 
thee." 

CARNEL, among ship carpenlcrs. Tbe building of 
ships, first wilh their timbers and beams, and after bring· 
ing on their planks, is called carnel work, to clislir1guish it 
from clinch work. 

CARNELIAN, sar<la, in notural hi•tory, a preciou• 
sf one, of wbich 1here are three kinds, distinguished hy 
three colours, a red, a yellow, and a white. Authors 
ban attributed medicinal l'irtues to this stone, meaning 
the red carnelian; thi-s, therefore, is to be understood as 
the sarda, or carnelian of the shors- It is ~ery well 
knO\till among us; and is found in roundish or oval masses, 
much like our common pebbles; and is generally met 
with between an inch and hrn or three incl1es in diameter. 
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lt i1 of a fine, compact, and clo&e texture, of a glossy •ur· 
face; and in the several spt:cimens is of all the degrees of 
red, from the palest flesb colour to the deejlest blood red. 
)Ii~ generally free from spots, clouds, or var1egat1ons: but 
1omelime11 it is veined very beautifully with an extreme
ly pale red, or with while~ the nins forming concenll'!c 
circles, or other less regular figures, about a nucleus, tn 

the manner of those of agates. The pieces of carnelian 
which are all of one colour, and perfectly free from veins, 
are those which our jewellers generally make use of for 
1eals, though the variegaled ones are much more beautiful. 
The carnelian is tolerably hard, and capable of a \'ery 
good polish; it is not al all alfected by acid menstruums; 
the fire divests it of a part of its colour, and leaves it ofa 
pale red; and a strong and long continued heat will re~ 
duce it lo a pale dirty gray. The finest carnelians are 
those of the East Indies; but there are very beautiful 
ones found in the rivers of Silesia and Bohemia; and we 
ha\·e some not despicable in England. 

Though the ancients hHe recommended the carnelian 
as an a1:1tringent, and attributed a number of fanciful Yir~ 
tues to it, we know no other use of lhe stone than the cut~ 
ting seals on it, to which purpose it is excellently adapl· 
ed, as being not too hard for cutting, and yet hard enough 
not to be liable to accidents, to take a good polish, and to 
separate easily from the wax. 

According to the new arrangement in natural history, 
the carnelian is a nriety of I he chalcedony of frero, and is 
composed of 84 parts of silica, and 16 Qf alumine, mixed 
with iron. The name has been given to different hard 
stones, capable of a fine polisb, but chalcedony form& the 
basis of the greater number. The nrieties in their col· 
ours, transparency, &c. have given occasion to lheir being 
koown under a great variety of names. 

CARNIVAL, or CARNAVAL, a time of rejoicing, a 
eeason of mirth, observed with great solemnity by lhe 
Italians, particularly at Venice, lasting from Twelfth day 
till Lent. Feasts, balls, operas, concerts of music, iu· 
trigues, marriages, &c. are chiefly held in carnirnl time. 
The carnival begins at Venice the second holiday in 
Christmas; then if is they begin to wear masks, and 
open their playhouses and gaming houses; lhc Place of 
81. l\Jark is filled with mountebanki, pedlars, and such 
like mob, who flock thither from all parts. There bai•e 
been no less than !even sovereign princes, and lhirty thou· 
!and forei~ners here, to partake of lbese Ji,1 ersions. 

CARNIVOROUS, an appellation giren lo animals 
which naturally feed on flesh, and thence called beasts 
or birt1s of prey. Some will hHe it, that no quadrupeds 
are naturally carnivorous but those furnished wilh canine 
or Jog lcclb: 011 which principle mankind are excluded 
0111 of the number of naturally carni,·orous animal~; and, 
in fact, animal food must undergo various preparations be· 
fo1·e it i~ fit for 1he u~e of man. 

C.\ROLINE BOOKS, the name of four books, com
pose1l hy orLler of Charlemagne, to refule lhe second coun~ 
di of Nicf'. Theim books are couched ia very harsh and 
!le,·erc tcrt11'!, conraining one hun<lred and twenty heads 
of accus1lion :iµ;ainsl the council of Nice, and condemning 
thP. ·.rnr .. liip of irnAges. 

(;,\ ROLl 1" E.\, a ~en us of Ilic 111onadclpbio polyandria 
d1"'i :inti onler. 'l'he ~sscnlial characler i.s; mono!!;y
,w .n1.~ . Clll .. ' x eim plr, tubular, truocate; petal ensiform; 
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pome five grooved, two celled. There are two ;pecic•, 
na1h·es of Guiana and Tobago. 

CAROLOSTAD!ANS, in church hi•tory, an ancient 
branch of Lutherans, who denied the real presence in the 
eucharist. 

CAROLUS, an ancient Englisb broad piece of gold, 
struck under Charles I. Its nlue has of Jate been at 
twenty .. three shillings sterling, though at the time it w~s 
coined, it is aaid to have been rated at twenty shil
lings. 

CA.ROLus, a small copper coin, with a little silrer mii
ed with ii, s:ruck under Charles Vlll. of France. 'rhe 
carollts was worth twelve deniers when it ceased to be 
current. 

CAROTEEL, in commerce, an uncertain weight or 
quantity of goods. Thus a caroteel of cloves is from four 
to fin hund1•ed weight, of currants from five to nine, of 
mace about three hundred, of nutmegs from six lo sernn 
hundred and a half. 

CAROTIDS, in anatomy, two arteries of the neck, 
w bich convey the blood from the aorta to the brain. See 
ANATOl\IV. 

CAROXYLON, a genus of the pentandria monogynia 
class and order: the essential character is; corolla five 
petaled; necf. five lea'lted, converging, inserted into the 
corolla; seed clolbed. rrhere is one species. 

CARPESIUlH, a genus of the syngenesia polygamia 
rrnperflua class and order: the esse111ial characler is; 
calyx imbricate; down uone; recept. 11akcd. 'l'here 
are two species. 

CARP. See CYPRIOUS. 
CARP £A, a kind of dance ancienlly practised in 

Al hens and other Grecian states, by two person~, the 011e 
acting as a labourer, the olher as a robber. The labour
er, laying by his arms, goes lo ploughing and s,wing: !he 
robber appears, aad the other betakes Limsclf to his arms, 
and fighls in defence of his oxen. The whole was per~ 
formed to lhe sound of flutes. Somctilnes the one wa~ 
l' ictor an<l sometimes the olher, and 1he reward was the 
oxen aud plough. 'l'he great objecl of this na1ional ex
ercise was to leach and accustom the peasants to <lefenJ 
themselves against the al tacks of ruffians. 

CARPET, a sort of stuif wrought wilh tlie needle or 
on a loom, which is part of the fnrnilnre of a house, nnd 
commonly spread over tables, or laid upon the floor. Per· 
si:tn and Turkey carpets are most esteemed; I hough at 
Paris there is a manufaclory after the m:rnner of Persia, 
where llicy make them lilt le inferior, uot to s1ty finer, than 
the true Persian carpets. They are l1e h·e1y, and per~ 
fectly imilafe the carpets which come from 1he Levant. 
There are also carpels of Germany, some of which are 
made of woollen sf uffs, as sei·ges, &c. and en lied sc1uare 
carpels; others are made of wool also, but wrou~ht wilh 
the needle, and pretly often emUcllished wilh silk; and 
lastly there are carpets made of dog's hair. 'Ve have 
likewise carpels made in England, which are used either 
as floor carpets, or to make chairs and other household 
furniture. 

Jn wea' ing carpets the desi~n or pattern is I raced in ifs 
proper colours on cartons, tied before the workman, who 
looks at them el'ery moment, bccanse every slilrh is 
marked upon them, ets it i~ lo be in his wo1k. Uy thi " 
meaus he always knows n hat colours and !>btltle~ }1e i!il to 
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use, and how many stitch~s of th; same colour. fo this 
he is assisted by squares, rnto which the whole design 1s 
dh ided; each square is subdivided into ten \'ertical Jines, 
corresponding \~ith the parcels of ten threads of the warp; 
and besides, each square is ruled with ten hodzoatal lines, 
crossing the Yertical lines at right angles. 'The workman, 
bal·ing placed his spindles of thread near him, begin• to 
work on the first horizontal line of one of the squares. 

The lines marked on the carton are not t.raced on the 
warp, because an iron wire, which is longer than the width 
of a parcel of ten threads, supplies lhe place of a cross 
]ine. This wire is mauaged by a crook at one end, at the 
workman's right hand; tmvard the other end it j5 ftatted 
into a sort of knife, with a back and edge, and grows wider 
to the point. 'l,he weaver fixes bis iron wire horizontally 
on the warp, by twisting some turns of a imitable thread 
of the woof rnund it, tvhich he passes forward and back
ward, behind a fore thread of the warp, and then behind 
the opposite thread, drawing them in their turn by their 
leishes, Afterward he brings the woof thread round the 
wire, in order to begin again to thrust it into the warp. 
He conlinues in this manner to cover the iron rod or wire, 
and to fill up a line lo the tenth thread of the warp. He 
is at liberty eilher to stop here or to go on with the same 
·cross line in the next division, according as he passes the 
thread of the woof round the iron wire, and into the warp, 
the threads of which he causes to cross one another at 
every instant: when he come• lo the end of the line, be 
takes care to strike in or close again all the stitchea with an 
iron reell, the teeth of which freely enter between the 
empty threads of the warp, and whkh is heavy enough to 
strike in 1he woof he has used. rrhis row of stitches is 
again closed and lenlled, and in the same manner the 
weaver proceed~; then with his left hand- he lays a strong 

~::;s~~n5k~~1~8s af ~rn!s t~er:;i~}1~:r/~ 1~~rf ~~;~/e~et:,e w ~~~~: 
together with those before and after if, form the shag. 
Thus the workman follows stitch for stitch, and colour for 
colour, the plan of his pattern, which he is affempting to 
imilate; and he paints magnificently, without having the 
least notion of pai11tiag or drawing. 

CARPI NUS, the hornbeam, a genus of the polyandria 
order, in the monoecia class of plants; and in lhe nalural 
method ranking under the 50th order, amenlacere. The 
calyx of the male is monopby11ous and ciliated; !here is 
no corolla, but 20 stamina. The calyx of tbe female is 
monophyllous and ciliated; no coro1la; two germens, with 
two styles on each. The fruit is an egg sliape<l nut. 
There are four species, vis. 

J. Carpinus betulus, or commen hornbeaU1; a decidu. 
ous tree, na!h•e of Europe and America. Ils leaves are 
of a darkish green, and about the size of those of lbe 
beech, but more pointed and deeply serrated. J1, branch
es are long, flexible, anU crooked ; yet in their general 
appearance resemble those of the beech. Indeed there is 
so great a likeness bet ween these f wo trees, especially in 
1hefr shrubby anJ underwood s1ate, Iba! it wo•i!J be diffi
cult lo distinguish them, were it not for the glossy varnish 
with which the lea\:es of the beech are strongly marked. 
As an underwood, it affords slakes and edders, fuel and 
charcoal. Tis limber ranks wilh lhat oflhe beech and lhe 
sycamore; and the inner hark is said lo be much used Jn 
Scandinalia to dye yellow. 
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2. Carpi nus ostrya, the hop hornbeam, a nali<e of Italr 
and Virginia. 

3. Carpinul!I Virginiana, or flowering hornbeam. 
4. Carpinus duinensis. 
CARPOCRAT1AN8, heretics, who sprung up tow. 

ard the middle of the second century, being a branch of 
the ancient Gnostics. They are said to ha\e l1eld a com. 
munity of \Vives, and maintained Iba! a man cannot arrh·e 
at pel'fection without having passed lbrougb all criminal 
actions; laying down as a maxim, that there i~ no aclion 
bad in itselt; but only from the opinion of men. 

CARPODETUS, a genus of the pentandria monogy
nia class and order: the essential characler is, calyx fi~e 
notched, corolla five petaled; stigma flat headed; berry 
globular, five celled. There is one species, a nali\'8 or 
New Zealand. 

CARPUS, the wrist. See ANATOMY. 
CARRARA marble, among artificers, the name of 1 

species of white marble, distinguished from the Parian call
ed the statuary marble, by being harder and less bright. 

CARRIER. Every person carrying goods for hire i1 
deemed a carrier, and as such is liable in law for any loll! 
or damage that may happen to them whilst in his custody. 
Waggoners, captains of ships, lightermen, &c. arc lhere
fore carriers; but a stage coachman is not within the cos· 
tom as a carrier: aeither are hackuey coachmen carrier• 
within the cuslom of the realm, so as to be chargeable for 
the loss of goods, unless they are expressly paid for that 
purpose, fm· their undertaking is only to carry the person. 

If a person takes hire for carrying goods, although be 
be not a common carrier, he may nevertheless be charg. 
eel upon a special assumpsit; for where hire is taken a 
promise is implied ; and where goods are delivered to a 
carrier, and be is robbed of them, he •hall be charged 
and answer for them on account of the hire, and lhe car
rier can be no loser, as he may recover against the buu
dred. Goods sent by a carrier cannot be distraioed for 
rent; and any perso11 carrying goods for all person! in. 
differently, is to be deemed a common carrier as far as re
lates lo this privilege. A delh·ery 1o a serrnnl i~ a de
livery to the master; and if goods are delivered f o a carrier'& 
porler and lost, an action will lie against the carrier. I 
Salk. 2&2. 

Where a carrier gives notice by printed proposals fhal 
he will not be respoasibl~ for cerlain valuable goods if lost, 
if more than the ''alue of a sum specified, unless entered 
and paid for as such; and valuable goods of that descrip· 
tion are delivered to him, by il person who knows the con
dilions, but concealing !he value, pays no more lbon lhe 
ordinary price of r.arriage and booking; the carrier is, 
under such circumstances, neither responsible lo !he sum 
specified, nor Jiable to repay the sum paid for carriage 
and booking. M. 30. Geo, Ill. J. IL B. 298. 

A carrier who undertakes for hire 1o carry goods, is 
bound to deli\'er tbem at all evcnl!:, unless damngec.J and 
destroyed by the act of God, or the king's enemies; an<l 
if any accident, however ine\ itable, happen through I he 
inlenrention of human means, a carrier becomes respon
sible. I 'I'. R. 27. 

CARRON ADE, a short kind of or<lnanre, capable of 
carrying a large ball, anU ui;eful in close eugagt'1tV'11ls ~I 
sea Cl has its name from Carron, lhe place wbe1e this 
kiud of ordnance was firs! mar!P. 
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CARROT, daucu&, in botany. See DAucus. 
CARRUCA, in antiquity, a splendid kind of car, or 

charior, highly Uecorated wi!h gold, silver, ivory, &c. in 
which lhe emperors, senators, and people of high rank, 
were carried. The word was used also in the middle ages 
to si~nify a plou~b. Hence 

CARRUGAGE denoted the plougbin~ of ground: 
either ordinary, as for grain, hemp, flax; or extraordi· 
nary, as for wood, dyers' weed, rape, and the like: and 

CARRUCATE, in our ancient history, denotes a! 
much arable land as can be ~illed in one year wilh one 
plough. In the Doomsday inqui•ition, the arable land is 
estimated in canucafes, the pasture in bides, and the 
meadow land rn acres. In the reign of Richa1·d I. the 
carrucate was eslimated at 60 acres; in the time or Ed· 
ward I. at 180, and in the 23d of Edward Ill. it contained 
112 acres. 

CARTHAMUS, a genus of the order of polygamia 
equalis, in the syngenesia class of plants, and in the natural 
method ranking under the 49th order, composilre. The ca .. 
lyx is ovate, imbricated with scales, close below, and 
augmented with subo\·ate foliaceous appendices al top. Of 
this genus there are 10 species; but the only remarkable 
one is 

Cartbamus tincloriug, with a saffron coloured flower, a 
native of Egypt and some of the warm parts of Asia. It 
ie cultivated in many parts of Europe, and in the Levant, 
whence great quantities of it are annually imported into 
Britain for dyeing and painting. It is an annual plant, and 
rise1J with a stiff ligneous stalk, about 2! or 3 feet in height, 
dividing upward into many branches, wilh oval pointed 
leaves sitting close to the branches. The flowers grow 
single at the extremity of each branch ; the heads of the 
flowers are large, of a fine 'l:laffron colour, and are the part 
used for the purposes above mentioned. 

CARTIIUSIANS, a religious order, founded in the 
year 1080, by one Bruno. Their rules are very severe. 
They are not to go out of their cells, except to church, 
without leave of their superior, DM speak to any person 
without leave. They must not keep any portion of their 
meat or drink till next day; their be<ls are of straw, covered 
with a felt; their clothing two hair cloths, two cowls, two 
pair o( hose, and a cloak, all coarse. In the refectory 
they are to keep their eyes on the dish, their bands on 
the lable, their attention on the reader, and their hearts 
fixed oo God. Women are not allowed to come into their 
churches. 

CARTILAGE, in anatomy, a body approaching much 
to the nature of bones, but lubricous, flexible, and elastic. 
See ANATOMY. 

CARTILAGINOUS.fishes, or those with cartilaginous 
fins, constitute a class or order of fishes, called by Lin
meus amphibia nantes. The term is applied to all those 
fish, the muscles of which are supported by cartilages, 
or gristles, instead of bones. They unite in their forma-
1ion several leading properties of the other tribes. Like 
the cetaceou~, I hey have lnn£?;s; and, like the spinous, they 
hat"e gills, and a heart without a partition. Thus they 

r~ns;:,s:nad I :oon~~i,c: ~:°sn~;~ ~~ j~r;j~:~in~ ~?s~:l~~l:s c~~!~~~ 
of breathing in cartilae:;inous fish is one of the most remark
able features in the hi'ltory of nature, as they are thus 
enabled lo unite all I he adrantages of which their situation 
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is capable, and draw from both elements every aid lo thei1 
necesiities or their enjoyment. The aperlures by which 
they breathe are variously placed. The ;ills are affixed to 
these apertures, but without any bone to open and shut 
thew. From the gills are cylindrical duels running to the 
lungs, and which are supposed to conl'ey the air that gi,·es 
play to the organs. This tribe cao live longer out of the 
water than those whose gills are more simple; they can 
venture their beads abol'e the deep, and continue for hours 
out of their native element. r.rhis order includes the 
shark, lamprey, sturgeon, ray, &c. 

CARTON, or CARTOON, in painting, a design drawn 
on strong paper to he afterward calked through, and trans
ferred on the fresh plaster of a wall to be painted in fresco. 
Carton is also used for a design coloured for working in 
mosaic, tapestry, &c. The cartons at Hampton court 
are designs of Raphael Urbino~ 1'hey are seHn.in n~11u
ber, and form only a small part of the sacred b1slor1cal 
designs executed by this artist, while engaged in the 
chambers of the Vatican, under the auspices of popes 
Julius II. and Leo X. When finished they were seat to 
Flanders fo be copied in tape!ltry, for adorning the pontifi
cal apartmenl!i; the work was not, howen:r, sent to Rome 
till after the death of Raphael. The cartons tbemsel\'es 
lay long neglected after the sacking of Rome in the time 
of Clement VII. they were at length discovered and pur
chased by Rubens for Charles I. of England. They are 
held in the highest estimation by all those who hal'e any 
pretensions to true taste, for their various an<l matchles!1 
merit, particularly with regard to the invention, and lo 
the great and noble expression of such a \'ariely of cllar
acters, countenances, and attitudes, as they are <lifferenf. 
ly alfecled and properly engaged. 

CARTOUCHE, in architecture and •culpture, an or
n::unent repreientiugascroll of paper. ]tis usually a flat 
member, with W8l'ings, to represent some inscriplion, de
vice, cypher, or ornament of armoury. They are in ar
chitecture much the same as moclillions; only these are 
l!let under the cornice in wainscoting, and those under the 
cornice at the eaves of a house. 

CAR'roucaE, in the mililary art, a case of wood, about 
three inches thick at the bottom, girt with marlin, holding 
about 400 musk'et balls, besides six or eight balls of iron, 
of a pound weight, to be fired out of a hobit, for the de
fence of a pass, &c. A cartouche is sometimes made of 
a globular form, and filled with a ball of a pound weight; 
and sometimes it is made for the guns, being of ball of 
half or quarter pound weight, according to the nature of 
the gun, tied in form of a bunch of grapes, on a tompion 
of wood, and coated over. These \Vere made in the room 
of partrid~e shot. 

CARTRIDGE, in the military art, a case of paste
board or parchment, holding the exact charge of a fire 
arm. Those for muskets, carabines, and pistols, hold 
both the powder and ball for the charge; and those of 
cannon and mortars are usually in cases of pasteboard 
or tin, •ometimes of wood, half a foot long, adapted to 
the caliber of the piece. 

CARTS. Every cart, &c. fortbe carriage of any thing 
to an? from any P.lace where the streets are paved, wilhin 
the bills of mortality, .•hall contain six inches in the felly; 
and no person ibaU drive any cart, &c. wilhin the limits 
aforesaid, unless the name of the owner and number of 
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;y~~.c~~t eba~!~:~e!i:~ 9t~~ec~~~f:~i~~~~f~~t :::·~:[k1~~; :.:~h111~;; :~:d~.ne~:;;~ ~:~1'.:; ";;;!~ri~·~h1: :~~e~ei~h~:~ 
coaches, under the penalty of 40s. and any person may •moke of the bamboo cane. Tbe cloves which escape the 
seize and detain such cart till the penalty be p•id. 18. Geo. notice of those who gather them, or are pu1·posely left 
II. c. 33. And if the driver shall ride upon such earl upon tbe tree, continue to gro\f till they are about u inch 
without having a person on foot lo guide it, he shall forfeit in thickoess; aud these falling off, produce new planta 
10s. and the owner so guilty forfeits 20s. 01.1 changing which do uot bear in less 1Jw1 eighl or nine Han. Tbos: 
property the name of the new owners shall be affixed, and which are called mother cloves are inferior to the common 
entry shall be made with the commissioners of lhe hackney sort, L>ut are preserved in. sugar by the DutcJ1, and in Joni 
coaches. The entry of all carts driven within five mile~ of l 1oyages eaten afler their meals, to promote digestion. 
Temple bar, is strictly eujoined by the 24 Geo. III. s. 2. 1:he clove; to be in perfection, must be full sized, be.,y, 
c. 27. oily, and easily broken, of a fine smell, and of a hol aro-

CARUM, a genus of the digynia order, in the pentan- matic taste, so as almost to burn the throat. Jt abould 
dria class of plants, and in the natur•I method rankiog make the fingers smart when handled, and leO\'e an oily 
under the 45th order, umbellatre. The fruit is ovate, moisture upon them when pressed. In the East Judie. 
oblong, and striated; the involucrnm monophyllous; the and in some parls of Europe, il is so much admired ae t~ 
petal! are carinated or keel shaped below, and emargi- be tbou_ght an indi~pensable ingredifmt in almosl erery 
nated by their inflection. There is one species, dish. Cloves are very hot, stimulating, aromatic1; ud 

Carum carui, the caraway of the sbopiJ, grows naturally poseess in an eminent deg,ree the general , ·irtues of 1ub. 
in many places of Britain. It is a biennial plant, which slauces of this class. Their pungency residea in their 
rises from seeds one year, flowers the next, and perishes resin, or rather in a combiuation of resin wilh euenti;il 
soon after the seeds are ripe. It has a strong aromatic oil; for the spirituous exlract is very pungent: but if the 
taste, and a taper root like a parsnep, but much smaller, oil and lhe resin contained in ibis exlracl are 15eparaled 
which runs deep into the ground, sending out many small from each olher by distillafion, the oil will be \ery mild; 
fibres. From the root arises one or two smooth, soli<l, and any pungenry which it does retain, proceeds from 
channelled stalks, about two feet high, with winged leaves, some small portion of adhering resin, and the remaining 
baviag long naked footstalks. The seed of this plant is oil will be iosipid. No plan!, or part of any plant, coo
one of the greater hot seeds, stomachic, carminative, and fains such a quantify of oil as clol-es do. From 16 ouncu 
good in the colic. The officinal prepara1ion'i of it are the Newman obtained by dislillation two ounces and two 
seeds can<lied with sugar, and an oil distilled from the seed. drams, and Hoffman obtained au ounce nnd a half of oil 

CARUNCULA. See ANATOMY. from two ounces of the spice. The oil is apecifically 
CARUNCJ,ES in the urethra. See SuRGERY. heavier than water. Clo"es accp1ire weight by imbibing 
CAR US, in medicine, a sudden depfr~· ation of sense water; and this they will do at some con~iderable distance. 

and molion, affecting the whole body. See MEDICINE. The Dutch, whl> trade in cloves, make a considerable ad-
CARYATIDES, or CARIATEs, in architecture, a kind vantage by knowing this secret. They sell them alway1 

or order of columns or pilasters under the figure of women by weight; and when a bae; of rJo,·es is ordered, they 
dressed in long l'Obes, after the manner of the Carian peo- hang it for sevet·al hours before ii is sent in, over a ve&1el 

t::~=~~- serving inste~d o( columns to support the enla~ .. ;!h:a~~rj 3a~d "!~~~ ~:~0~e5e~ 0d;;1~i:;~~s~n~~~:b s1~!·~:: 
CARYOCA R, in botany, a genus of the tetragynia or· wary purchaser pays for on lhe sput. Tb is is eometimea 

der, in the polyandria class of plar.ts. The calyx is quin- practised in Europe, as well as in lhe ~pice islands: but 
quepartite, the petals five, the slyles most frequently four. the degree of moisture must be more carefully lntcbed i11 
The fruit is a drupe, with nucleuses, and four furrows net- the latter; for there a bag of cloves will, in one night's 
ted. There is one species. time, attract so much waler, that ii may be pressed out 

CARYOPHYLLUS, the clove tree, a genus of the by squeezing them wilh the hand. At Amboynathecom
monogynia order, in the polyandria class of plants; and pany have allotted tbe inhabitants 4000 parcels of land, 
in the naf ural mel hod ranking under the 19th order, hespe- on each of which they were at fhst allowed, and about 
ridere. The corolla is tetrapetalous; the calyx tetraphyl · the year 1720 compelled, to plant about 125 trees, amonnt
}ous; the berry monospermous, below the receptacle of ing in all to 500,000. Each of these trees producesannu
the flower. Of this there is but one species, via. ally on an average more than two pounds of cloves, and 

Caryophyllus aromatic us, which is a native of the Mo· consequenlly the culleclive produce must weigh more then 
lucca islands, particularly of Amboyna, where it i• prin- a million. See Plate XXVIT. Nat. Hist. f.g. 92. 
cipally cullivaled. The clove tree resembles in its bark CA RYOT A, in hot any, a genus of the monoecia po· 
the olive; aad is about the height of the laurel. No verdure lyandria plants, classed by Linoreua under palmre: the 
is ever seen under it. It hasagreatnumberof branches, male and female flowers of which are produced in sep· 
at the extremilies of which are prodnced vast quantities of arate parts of the same spadix; !he corolla is dh·icled into 
flowers, that are first while, then green, and at last pretty three hollow, lanceolaled segments; the slamina are nu
reJ and bard. When they arri'f"e at tbis degree of matu- merous fibments, lonrrer than the corolla; the antherat 
ri1y., they are, properly speaking, cloves. As they dry, are linear; lhe corolla in the female flower is divided info 
they assume a dark yellowi ~h cast, and when gathered two very small acuminn.led segments; the fruit is a round 
becom~ of a deep brown. 'rhe season for gathering the berry, conlaining a single cell; the seeds are two, large, 
clol'ea is from Ociober to February. The boughs of the oblong, rounded on one side, and flatted on the other. 
ttee• are then strongly shaken, or the cloves beaten down 'l'here are two species. 
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CASE, among grammarians, impliee the different in-
11.exions or terminations of nouns, serving to express the 
different relations they bear to each other, and to the 
things they represent. 

CuE, among prinlen, denotes a sloping frame, dh•id· 
cd inlo several compa1·tmenls, each contaiuing a number 
of types or letters of the same kind. From these com
partment• the compositor takea out each letter as he wanll 

ii, ri:ac:~J:~e0~,r~i:s~r c~,:~ins 12, 15, or 18 tables, at· 
cording lo the quality of !he gla•s: in cases of the best 
glaas there are the smallest numUer of tables, as the price 
is the sarue for each case. 

Cu& of Newcastle green glass contains 35 tables. 
CASE HARDENING, a method of prf':paring iron, so as 

to render il!'1 outer surface hard, and capable of resisting 
any edged lool. 

Cum SHOT, in the military art, musket ball, stones, 
old iron, &c. put into easel!, and 11hot out of great guns. 

CASEMENT, or CASEMA.TE, in ardiitecture, a hol
low moulding, wbich some architects wake one sis.lb of a 
circle, and others one fourlh. 

CASERN, in forrif:ication, lodgings built in garrison 
towm1, generally near the ramparr, or in the wa@te places 
of the town, for lodging the soldiers of the garrison. 
There are usually two beds in each casern for six soldiers 
to lie, who mount the guard alternately, the third part 
being always on duty. 

CASES, reserved, in the polity of the Romish churcli, 
atrocious crimes, the absoltJtiou of which is reserved by 
the supel'ior11 fo themselves or their vicars. There are 
cases reserred by the pope, who formerly gave fhe ab
solution in person, but now delegates that power to cel'
tain bishops and priests: cases reserved by the bishops 
in convents, some by the chapter!!; but at the point of 
death all resened cases are absolvable by the ordinary. 
The cases reserved by the pope, according to the ritual 
of Paris, are: 1. ,.rhe wilful burning of churches, and 
al•o of other places, if lhe iucendiary is publickly pro
claimed. 2. Actua) simony. 3. The murder or mutila
tion of a pereon in holy orders. 4. 'l1he striking a bishop 
or other prelate. 5. Furnishing arms to the infidels. 6. 
Falsifying the bull• 01· letters of the pope. 7. lurndiog 
or pillaging the lands of the church. 8. Violaling an in· 
terdiction of the pope. 

CASHEW NUT. See Al'IACARDIUM. 
CASING of limber work, among builders, is the plas· 

tering a house all over on the outside with mortar, and 
then striking it while 1\·et by a ruler wilh the corner of a 
trowel, to make it resemble the joints of freestone. 
Some direct it to be done upon heart laths, because the 
h1ortar would in a little time decay the sap laths, and to 
lay on the mortar iu rwo thicknesses, vi&. a second before 
the 6rsl is dry. 

CASKETS, on boord a ship, small ropes ma<le of sin· 
Jtel, and fatilened to grommets or lit lie rings upon the yards, 
'fl1eir use is to make fast the sail to the yard when it is lo 
be furled. 

CASSATION, nmon~ cil'ilians, the act of annulling 
any ad or proct'.dure. The reasom1 of cassalion are; 1. 
''hen a decree is di1ectly contrary to another decree, 
and bo1h at"ein.-.1 tLe s:in e p:1rly. 2. "bt:o lbe decrees 
are contra1J' to the rxpre:i:1 decision of statute:s and cus-
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tom1. 3. 'When the formalitiea prescribed by the law; 
have not been observed. 

Ca .. ation is properly a term in the courts of France, 
the Jaws of which country require the party that sues for 
a cassation, to deposite 450 llvres, which sum is forfeited 
if he fails in his suit. 

CASSIA, a genus of the monogynia order, in the de
candria class of plants, and in the natural me I hod ranking 
under the 33d order, lomentacere. The calyx is penta
phyJlous; petals fh•e; antherre, upper, three barren; 
lower, three beaked: a leguminous plant. There are 51 
species, aJJ natives of warm climates. The most remark· 
able are; 

1. Cassia fistula, the purging cassia of Alexar.dda, is 
a nalive of Egypt and both Indies; ii rises lo !he height 
of 40 or 50 feet, wilh a large trunk, dividing into many 
branches with winged leaves. Tbe flowers are produced 
in long spikes at tbe ead of the branches, each slanding 
upon a long footstalk: these arc ,composed of fine yellow 
cocJca'e petals, which are succeeded by cyli11drical pods 
from one to two feet long. with a dark brown woody shell, 
ba"·iag a lougih1dinal seam on one side, di' ided into many 
cells by trannerse partitions, each coolaining one or two 
oval, smooth, compressed seeds, lodgerf iu a blackish 
pulp, which is the cassia used in medicine. There are 
two sorts of this dnig in the shops, one brought from the 
East Indies, the olher from the "l\7esl. 'l'he canes or pods 
of the latter are generally large, rough, thick rinded, and 
the pulp nauseous; those of the former are less, smoother, 
the pulp blacker, and of a sweeter tasle; this sort is pre .. 
ferred to the other. The pods should be cliosen weighty, 
new, and not rattling, from !he &eeds being loo~e within 
them, when shaken. 'I'he pulp should he of a bright 
shining black colour, and a sweet taste; 1101 harsh, which 
happens from the fruit being gathered before it has grown 
fully ripe, or sourish, which it is apt to turn upon keep
ing: it should neither be very dry nor Yery moist, nor at 
all mouldy; which, from its being kept in clamp cellars or 
moistened, in order to increase its weight, it i<s Yery sub· 
ject to be. The greatest part of tbe pulp dissolves bolh in 
water and rectified spirit; and may be extracted from the 
pod by either. This pulp is a gentle laxative medicine; 
and frequently gh•en, in a dose of some drams, in costi\•e 
habits. See Plate XXVII. Nal. Hisl. fig. 93, 

2. Cassia senna, is a shrubby plant cultivated in Persia, 
Syria, and Arabia, for the lea\'es, which form a considera· 
ble article of commerce. They are of an oblong figure, 
sharp pointed at the ends, about a quarter of an inch 
broad, and not a full inch in lenglh; of a li\'ely yellowish 
green colour, a faint, not very agreeable smell, and a 
subacrid, bitterish, nauseous taste. They are brought 
f1om the above places, dried and picked (rorn lhe stalks, 
to Alexand1·ia in Egypt, and thence imported into Eu
rope. Some inferior sorts are broughl from Tiipoli and 
olher places: lhese may easily be dislin~uished by I heir 
being eilher narrower, longer, and sbarper pointed; or 
lan~er, broader, and round pointed, wilh small prominent 
veins; or large and obtuse, of a fre::ih green colour, with
out any yellow cast. Senna i~ a \Cry useful cathartic, 
operating mildly, and yet effectually; and ir judiciously 
dosed a11d _managed, rarely occasioning lht" ill contoe
quences which loo f1equenllJ follow the exhibition of the 
1tronger purges. 
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CASSIDA, in zoology, a geou• ofin•ecto, of the order of 
the coleoptera, with filiform or threadlike aotenoie; thick
est toward the extremities. Add to this, that the thorax is 
plain and marginated. or this genus there are many spe
cies, some green, as the viridis, some gray, but most black; 
but all have been confounded by authors wilh the beetles, 
and called in English tortoise beetles. Foreign countries 
afford many beautiful species. Even in this climate there 
is something singular in them. 'l'heir larva, by the help 
of two prongs which are found at its hinder extremity, 
makes itself, with its own excrements, a kind of umbrella, 
that shelters it from the sun and rain. When this mn
brella becomes too dry, it parts with it for a new one. 
This larva cast• its slough several times. Thistles and 
Terticillated plant• are inhabited by these insects. There 
is one species, of which the chrysalis resembles an armori· 
al escutcheon. It is this which produces our variegated 
cassida. Numbers are found on the sides of ponds, upon 
the wild elecarnpane. See l'late XXVII. Nat. Hist. 
fig. 94. 

CASSINE, a genus of the trigynia order, in the pen
tandria class of plants, and in the natural method ranking 
under the 23d order, dumosre. The calyx is quinque
partite; the petals are fi\•e; and the fruit is a trispermous 
berry. There are four species, all of them natives of warm 
climates. 

CASSIOPEIA, in astronomy, a constellation in the 
northern hemisphere, situated opposit~ to the Great Bear, 
on the olherside of the pole. Tbe stars of this constella
tion in Ptolemy's catalogue, are thirteen; in Tycbo's 
twenty-eight; and in Mr. Flarnsleed's fifty-six. In the 
year 1572 a remarkable new star appeared in this con
stellation, surpassing Sirius or Lyra in brightness and 
magnitude. It appeared even bigger than Jupiter, which, 
at that time, was near his perigee, and by some was 
thought equal to Venus when she is in her greatest lus
tre; but in a month it began to diminish in lustre, and in 
about eighteen months entirely disappeared. 

CASSITERIA, in the history of fossils, a genus of 
crystals, the figures of which are influenced by an admix:
ture of some particles of tin. The cassitel'ia are of two 
kinds; the whitish pellucid cassiterion, and the brown 
ca'5iterion: tbe first is a tolerably bright and pellucid 
crystal, and seldom subject to the common blemishes of 
crystal: it is of a perfect and regular form, in the figure 
of a quadrilateral pyramid, and is found in Devonshire and 
Cornwall principally. 'rhe brown cassiterion is like the 
former in figure: it is of a very smooth and glosriy sur
fare, and is also found in great plenty in Devoo~hire and 
Corn•»ll. 

CASSOWARY. See STRUTH10. 
CAS'I\ or caste, in the East, denotes a tribe or num· 

her of families of the same rank and profe.uion. '.rhe di
Yision of a nation inlo casts obtains in tbe dominions of 
the great mogul, kingdom of Bengal, and the island of 
Ceylon. There are four principal casts, vis. that of the 
bramins, which is the most noble; that of the rajahs, or 
princes, who claim to be descended from the royal fami
lif:s; that of the choutres, which includes artificers; and 
that of lhe parias, the loweel of all. E'·ery art and frade is 
r.onfined lo ils propn cast, nor can it be exercised by any 
Uni those whoi;e fathers hne profes'5ed the same. The 
cast of paria$ j3 held infamous; and there are trades in the 
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cast or choutre1 which debase the prores•on of them•!
most to the same rank; eorne of which are fishermen 
shoemakers, and even ~hepherds. • 

CAST ANJA, chesnut, iu botany, a genno of the clui 
monoecia, ord~r pentandria. The es1ential characters are; 
cal. five and six leaved; cor. fi\·e petaled; seed tw-o and 
three, enclosed in a con\·ex hull or bur; ftowen in June. 
There are three species. I. C. ,·esca amcricana, com
mon chesnut, nath·e of Pennsyl•ania and Carolina. 2.C. 
nana, dwarf chesnut, nath•e of Georgia, and 3. C. pumili 
chinquapin, native of Pennsylvania and Georgia. (b) 
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CASSYTA, a genus of the monogynia ord.r, in the 
enneandria class of plan ls. 'rhe corolla is in the form of 1 
calyx, di,·ided into six segments; lhe nectariuw is com. 
posed of three truncated glands encompassing the ger
men; the interior filaments are glandular; and the drupe 
contains a single seed. There are two species. 

CASTJLLAN, or Castilla11e, a gold coin, current in 
Spain, and worth fourteen rials and sixteen <leniera. Cis
tillan is also a weight used in Spain for weighiag gold, It 
is the hundredth part of a pound Spani•h weight. What 
they commonly call a weight of gold in Spain, is alwa11 
understood of the castillan. 

CASTILLEJA, a genus of the didynamia sngiooptr
mia class and order. 'I he essenlial character is, calyx 
tubular, compressed; upper lip bifid, lower none; corolla, 
lower lip trifid; capsule l"o celled. There are two •pe
cies, nali\'CS of South America. 

CASTING, among •culptoro, implies the takingofcut1 
and impressions of figures, busts, medals, &c. 

The art of taking casts or impressions from piece1 of 
sculpture, medals, &c. is of very great importance in the 
fine arts. In order to procure a copy or cast from any 
figure, bust, medal, &c. ii is necessary to obtain a mould, by 
pressing upon the thing to be moulded or copied some oub
stance which, when soft, is capable of being forced into 
all the cavities or hollows of the sculpture. When tbia 
mould is dry and hard, some substance is poured ioto it, 
which will fill all the cavities of the mould, and repreoent 
the form of the original from which the mould was taken. 

Tbe particular manner of moulding depends upon the 
form of the subject lo be worked opoo. When there are 
110 projecling parts, but such as form a right or a greater 
angle with the principal surface of the bo<ly, nothing more 
is required than to CO\'er it over with the subslance of 
which the mould is to be formed, taking care to pre" it 
well into all the cavities of the original, and to lake it 
off clean, <1nd without bending. The subs lances used for 
moulding are various, according to the nature and 1itua .. 
!ion of the sculpture. If it may be laid horizontally, and 
will bear to be oiled without injury, plaster of Paris may 
be advantageously employed, which may be poured o.-er 
ii to a convenient thickness, afler oiling it lo preHnt the 
plaster from sticking. A composition of beeswas, re~in, 
and pitch, may also be used, which will be a very de"'1r~· 
ble mould, if many casts are to be taken from ii. But if 
the situation of the sculpture ia perpendicular, ·~ t~at 
nothing can be poured upon it, thPn clay, or ~ome i;i1ru1l~r 
substance, must be used. The best kind of clay for th11 
purpo~e is that used by the srulptor!li for makin2; their 
models; it must be worked to a due coni;hdence, and ha\'
ing gpread it out lo a ~ize &ufficient to ('OHr all lhe su~
face, it must IJe spdukleU o,·er with whiling, to p1-cHnl ll 
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from adhering to the original. Beeswax and dough, or 
the crumb of new bread, may alao be used for moulding 
1ome small subjects. 'When there are undercuttings in 

~:ul~a:t~~b~:~~[. ~~s~~~l~r:!u~~·n~~heb;!~r;jt W'h~~ 
the casts are taken afterward, these places mmst be work .. 
ed out with a proper tool. 

'Vhen the model, or original subject, is of a round form, 
or projects so much that it cannot be moulded in this man
ner, the mould must be divided into senral parts; and it 
is frequently necessary lo cast several parts separately, 
and afterward to join thern together. In this case, the 
plaster must he tempered with water to such a con~ 
si&tence, that it may be worked like aoft paste, and must be 
)aid on with some convenient instrument, compre8sfog it 
110 as to make it adapl itRelf to all parts of the surface. 
When the model is covered to a convenient thickness, the 
whole must be left at rest till the plaster is set and firm, 
10 as lo bear diYiding without falling to pieces, or being 
liable to be put out of its form by any slight violence; 
and it mu!lt then be divided into pieces, in order to its 
being taken off from the model, by cutting it with a knife 
with a ,·ery thin blade; and being divided, must be cau· 
tiously taken off, and kept till dry: but it must be ob· 
served, before the separati1Jn of the parts is made, to 
notch them across the joints, or lines of division, at prop· 
er distances, that they may with ease and certainty be 
properly put together again. The art of properly divid
ing the moulds, in order to make them separate from the 
model, requires more dexterity and skill than any olher 
thing in the art of casling, and does not admit of rules for 
the most advantageous conduct of it in every case. 
'\There the subject is ofa round or spheroidal form, it i:; 
best to divide tbe ruould inte three parts, which will I hen 
easily come off from the model; and the same will hold 
good of a cylinder, or any regular curve figure. The 
mould being thus formed, and dry, and the parts put to
gether, it must be 6rst oiled, and placed in such a position 
that the hollow may lie upward, and then filled with plas
ter mixed with waler; and when the cast is perfectly set 
and dry, it must be taken out of the mould and repaired 
when necessary, which finishes the operalion. 

In larger masses, where there \vould otherwise be a 
great thickness or the plaster, a core may be put within 
the mould, in order to produce a hollow in the cast, which 
both saves the expense or the plasler, and renders the cast 
lighter. 

In the same manner, fi~ures, bnsts,&c. may be cast oflead, 
or any other melal in the moulds of plaster or clay; taking 
c•re, however, that the moulJs be perfectly dry; for should 
there be the least moisf.urc in them, the sudden heat of 
tbe metal would tonvert it into vapour, which would pro· 
duce an explosion, and blow the melted metal about. 

'J1o lake a cast in metal from any small animal, insect, 
or n~etable. Pl'epare a box, sufficiently large to hold 
the animnl, which must be i.Jeacl, in which it must be sns· 
pended Uy a slrin~, and the legs, wingg, &c. of the anj. 
mal, or the tendrils, leans, &r. of the vegetable, must be 
eep'\ralccl, an<l arJj11!teJ in I heir right position by a pair of 
sm:tll pincer'!. A due qunnlily of plaster of P<1ri1 mixed 
with lalc, rnu~t be temprrcJ to !he proper consi!)fenrc 
n·ith w:JIP.r, ;t•HI !11r side" of lhe box oilerl. Alilo a slrni~ht 
piece of •lick mu•t be put to the principal part of the 

body, and pU,ce• of wire to the extremities of lhe other 
parts, in order that they may form, when drawn out afler 
the matter of the mould is set and firm, proper channel• 
for pouring in the metal, and vent:1 for the air, which oth· 
erwise, by the rarefaction it would undergo from the heat 
of the metals, would blow it out, or burst the mould. In 
a short time the plaster will set, and become hard ; when 
the stick and wires may be drawn out, and the frame or 
coffin in which the mould was cast taken away; and the 
mould must then be put, first, into a moderate heat, and 
afterward when it is as dry as it can be rendered by that 
degree, removed into a greater, which may be gradually 
increased till lhe whole is red bot. The animal or vegela· 
hie enclosed in the mould, will then be burnt to a coal: 
and may be totally calcined to ashes, by blowing for some 
time inlo the charcoal and passages made for pouring in 
the metal, and giving vent to the air; which will, at the 
same time that it destroys the remainder o.f the animal or 
vegetable matter, blow out the asheo. The mould must then 
be suffered to cool gently, and will be perfect; the de
struction of the substance included in it, baYing produced 
a corresponding hollow; bul it may nevertheless be prop· 
er to shake 1he mould, and turn it upside clown, as also to 
blow with the bellows into each of the air venls, in order: 
to free it wholly from any remainder of the ashes; or 
where there may be an opportunity of filling the bollow 
with quicksilver, it will be found a very effectual method 
of clearing the cavity; as all dust, ashes, or small detached 
bodies, will necessarily rise to lhe surface of the quick· 
sil~·er, and be poured out with it. The mould being thus 
prepared, it must be healed l'ery hot, when used, if the 
ca~t is lo be made with copper or brass, but a less degree 
will serve for l~d or tin. Tbe me!al being poured into 
the mould, must be genlly struck, i\Od then suff'erecl to 
re!5t till it is cold; at which time it must be carefully 
tak€n from the cast, but without force; for such part~ of 
the matter as appear to adhere more strongly, must be 
softened, by soaking in water till Ibey are entirely loosen
ed, that none of the more delicate parts of I he c"'t may be 
broken off or bent. -

When talc cannot he obtained, ·plaster alone may be 
used; but it is apt to be calcined, by the heat used in 
burning the animal or vegetable whence the cast is taken, 
and to become of too incoherent and friable a texture. 
Stourbridge, or any other good clay, washed perfectly 
tine, and mixed wilh an eqnal part of fine sand, may be 
employed. Pounded pumice stone, and plaster of Paris, in 
equal quantities, mixed with washed clay in the same pro~ 
porlion, is said to make excellent moulds. 

Method of taking a cast in plaster from a person's face. 
'rhe person whose likeness is required in plMter, must lie 
on his back, and the ha.ii' must be tied back, so that none 
of it covers the face. Into each nostril convey a coniral 
piece of stiff po per, open al both end• to allow of breath
in~. The face is theu lightly oiled O\'el' in every part 
w1!h salad oil, to pre,·ent the plaster from sticking to the 
skm. Procure some fresh burnt plaster, and mix it wilh 
waler fo a proper consistence for pourin~. Then pour it 
by spoonfu~s 9ni.ck1y ~II o,·er the face, taking rare the eyes 
are shut, l11l 1t 1s e11!1rely CO\'ered lo the lhickne~s of a 
quarter of an in<'h. This substance will iz;row sensihly hot 
am! in a few minutes it will be bani, and ·form a mould) it; 
>1'l11ch a head of clay may be moulded; and therein tht 
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eyes may be opened, and such other addition• an~ correc· 
tion!I may be made as are necessary. Then, thls second 
face beiog anointed with oil, another mould of plaster 
must be made upon it, consisting of two parts joined 
Jengthwi•e along the ridge of the nose; and in this a cast 
in plaster may be taken, which will be exactly like the 
original. 

To take casts from medals. In order to take copies of 
medals, a mould must first be made; this is generally ei· 
th er of plaster of Paris, or of melted sulphur. 

After having oiled the surface of the medal with a little 
cotton, or a camel's hair pencil clipped in oil of olives, put 
a hoop of paper round it, standing up above the surface 
of the thickness you wish the mould to be. Then take 
some plaster of Paris, mix it with water to the consist~ 
ence of cream, an<l with a brush rub it ol·er the surface 
of the medal, to prevent air holes from appearing: then 
immediately afterward make it to a sufficient thickness, by 
pouring on more plaster. Let it stand about half an hour, 
and it will in that time grow so hard, that you may safely 
take it off; then pare it smooth on the back and round 
the edges neatly. It should be dried, if in cold or damp 
weather, before a brisk fire. If you CO\'er the face of the 
mould wilh fine plaster, a co~\f!~er sort will do for the back: 
but no more plaster should be mixed up at one time lban 
can be used, as it will soon get hard, and cannot be soflen
ed •vithout burning over again. Sulphur must not be 
poured upon silver medals, as this will tarnish them. 

To prepare this mould for casting sulphur or plaster of 
Paris in, take half a pint of boiled linseed oil, anu oil of 
turpentine one ounce, aad rnix them together in a bottle; 
when w;intecl, pour the mixture into a plate or saucer, and 
dip the surface of the mould inlo it; take the mould out 
again; and when it. has sucked in the oil, clip it again. Rea 
peat this, till the oil begins to stagnate upon it ; then take a 
little cotton wool, hal'd l'olled up, to prevent the oil from 
slicking to it, and wipe it carefully olf. Lay it in a dry 
place for a day or two, if longel' the better, and the mould 
will acquire a vel'y hard surface from the elfect of the oil. 

To cast plaster of Paris in this mould proceed with it 
in the same manner as above directed for obtaining the 
mould itself, fi.-t oiling the mould with olirn oil. If sul
phur casts are required, it must be melted in an iron 
ladle. 

Another method with isin~lass. Dissolve isinglass in 
water Ol'er the fire; then, with a hair peocil, lay the melt· 
ed isinglass over the medal; end when you have covered 
it properly, let it dry. \Vh•n it is hard, raise tlie isinglass 
up with the point. of a penknife, and it will fly olf like 
horn, having a sharp impression of the medal. 

The isinglass may be made of any colour, by mixi11g 
the cofour with it; or you may breathe on the concave 
side, and lay gold leaf on it, which, by shining through, 
will make it appear like a gold medal. But if you wish 
to imitate a copper medal, mix a little carmine with the 
isinglass, and lay gold leafon as before. 

CASTLE, in the sea language, is a part of the ship, of 
which there are two; the forecastle, being the ele,·ation 
at the prow, or the uppermost deck, toward the mizeo, the 
place where the.kitchens are; and the hindcastle, where 
the officers' cabms are. 
c~srro,~, the ben_ver, in zoologyt a genus of thP-order 

of ghres. Ihe genenc character i•, front teeth in the up· 
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per jaw tr11ncatedand excavated with a tranaverae angle. 
in the lower jaw transverse at the tips; grinders oo each 
side four; tail long, depressed and scaly ; collar bonca ia 
the skeleton. 

}. Castor fiber, or common beaver, is a native of the 
most northern parts of Europe and Asia, but ia found 
most plentifully in North America. It is readily distin
guished from every other quadruped; see Plate XXVJI. 
Nat. Hist. fig. 95; by the remarkable •tructure of ite tuil 
which is of an oval form, nearly fl.at, but rising into ~ 
slight convexity on its upper surface, perfectly void of 
hair, except at the base, and ma1·ked out into scaly divi. 
sions like the skin of a fish. The general length of thebeuer 
is about three feet, and of the tail nearly one foot. The 
colour of the aniwal is a deep chesnut, and the hair ii 
very fine, smooth, an.J glo.sy. The beaver, like other 
quadrupeds, sometimeti varies in colour, and is occasiooal
Iy found perfectly black. 

or all quad .. upeds 1he bea..-er is considered a• posse•s
ing the gl'ealest degree of natural or inslincthe sagacity 
in constructing its habitation; prepal'ing, in concerl wil.b 
others of its own species, a kind of dlTheJ ra\erns or 
domes, supported b)' a foundation of st1 ong pillars, and 
lined or pla:-.te1ed internally with a degree of nealnePStted 
accuracy unequalled by the art of an) olher quadrupfd. 

,..fhe fa,~ourite resorts of the bea\•er are retired watery, 
and lvoody, siluations. In such places the animals as. 
semble, to the number of itome hundreds; liri11g in a kind 
of families, and building their arched mansions or recep
tacles. 

'l'hey begin to assemble in the month of June or July, 
for the purpose of uniting into society. They arrive in 
numbers from all parts, and soon form a troop of two or 
three hundred. The place of 1·endezvous is generally the 
siruation fixed for their establishment, and always on the 
banks of some water. If the waters are flat, and ne-rer 
rise above their ordinary level, as in lakeei, the beaver& 
make DO bank or dam; but ia rh-ers or brooks, where th 
waters are subject to risings and Callings, they construct a 
bank, and by this artifice form a pond or piece of waler, 
which remains always at the same height. The hank 
1raverses the river, from one side to the other, like a 
sluice, and is often from eighty to a hundred feet long, by 
ten or twelve broad at the base. This pile, for animal• of 
so small a size, appears to be eoormous, and supposes au 
incredible labour; but the solidity with which the work ia 
constructed is still more astonishing than its magnitude, 
The part of the river where they erect this bank ia gen· 
erally shallow. If they find on the margin a large tree, 
which can be made to fall into the waler, they begin with 
cutting it down, to form the principal part of their 'l\'ork. 
This tree is often thicker than the body of a man. By 
gnawing the foot of a tree with their four cutting teeth 
they accomplish their purpose in a \'ery short lime, and 
always make the tree fall across the rh·er. They next 
cnt the bl'aaches from the trunk, to make it lie level. 
These operations are performed by the whole community. 
Se\•eral heavers are employed in gnawing the foot of the 
tree, and others in lopping olfthe branches after it has fall
en. 01hers1 at the same 1in•e, traterise the banb of 
the ri,·er, and cut down smaller frees from the size ofa 
man's leg to that of hi~ thigh. These they dre$18 and cut 
to a certain length, to make stakes of them, and first Jra' 
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them by land to the margin of the river, and then by wa. 
ter to the place where the building is carrying on. These 
piles rhey aiuk down, and interwea\•e the brancheR with the 
largerstake1. Whilst some are labouring in this manner, 
olhers bring earlh, which they plash wilh their fore feet, 
a•d transpo1·t in ouch quantilies, that they 611 with il all 
the intervals between 1 he piles. r.rhese piles consist of 
1everal rows of slakes, of equal height, all placed opposite 
to each other, and eKtend from one bank of the river to 
the other. The stakes facing the under part of the river 
are placed perpendicularly ;..but the rest of the work 
1lopt!s 11pwarJ to sustain the pressure of the fluid, so that 
the bauk, which is ten or twelve feet wide at the base, is· 
reduced lo two or three at the top. 

The first great structure is made with a view to render 
their smaller habilations more commodious. These cabins 
or houS~s are built upon piles near the margin of the pond, 
aml ha. e two openings, the one for going on the land, 
and the other for throwing themselves into the water. 
The form of the edifices is eil her oval or round, some of 
them larger, and some lesR, varying from fo~-r to fh•e, to 
eight or ten feet diameter. Some of them consist oflhree 
or four stories, and their walls are about two feet thick, 
raised perpendiculady upon plank!l, or plain stakes, which 
serve both for fouudationl'I and Boors to their houses. 
They are built with amazing solidity, and neatly plaster
eJ both without and within. They are impenell'able to 
rai11, and resist the rnost irnpetnous '~in<ls. The parli1ions 
are CO'l:"ered with a kind of slucco, as nicely plastered as 
if 11 bad been executed by the ha11d of man. In the ap
plication of this mortar lheir lails sf-n·e fot• lrowels, and 
their feet for plasleriog. They employ different materials, 
as wood, stone, and a kind of sandy ear1h 1 which is not 
subject lo dissolution iJ1 waler. They labour in u. sitting 
p0Kt11re; and besides lhe convenience of this situation, 
they enjoy the pleasure of gnawing perpetually lhe bark 
and wood, which are most agreeable to their taste; for 
they prefer fresh bark and tender wood to most of th~ir 
ordinary aliment. Of these provisions they lay up ample 
stores to support them during 1he winter; but they are 
not fond of dry wood, and make occasional excursions du
rina; the winter season for fresh provisions in the foresls. 
If is in the water, or near their habitations, that they es· 
tablii-;h I heir magazines. Each cabin has its own maga
zine, proporlione<l lo the number of its inhabitants, who 
have all a common right to the store! and never pillage 
their neighbours. Some villages are composed oft wenty or 
twentypfive cabins, but such establil1lbmenls are rare; anrl 
the common republic seldom exceeds ten or twelve fami
lies, each of \Vhich has its own quarter of the village, ils own 
ma.~a2inc, and its separate bahilation. The smallest cabins 
conlain two, four, or six; and tbe largest eie;bteen, twenty, 
and, ii is alleged, sometimes thirty, beat"er8. They are 
almoRt 3Jways equally paired, there being llJe same num
ber of females as of males. \Vhen dan~er aproaches, Ibey 
warn one another by striking their tail on the surface of 
the waler, the noise of which is beard at a great distance, 
~ncl resounrh1 tbrou~h all the vanlfs of their habitalioos. 
E ,1ch takes his part; some plunge inlo the Jake; olhers 
conceal themsehes within their wall!ll, whidJ cAn only be 
penetraled by the fire of heaven or lhe •leel of man, and 
which no animal will attempt either to open or m1erturn. 
TJ1ey oflen swim a long way under lhe ice; and it is I Leo 
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that tliey are tnost easily taken, by atlacking I Le cabin on 
one ham.1 1 and at the same time watching at a bole made 
at some dislance, whilher they are obliged to repair for 
the purpose of respiration. The continual habit of keep· 
ing their tail and posterior part in the water, appears lo 
ha•e changed the nature of their tlesL. 'l'hat of their an• 
terior parts, as far as the reins, bas the taste and consist
ence of the flesh of land animals; but that of the tail and 
binder parts has the odour and all other qualilies of 6sh. 

Besides the associated beavers there are others that 
live solitary, and inslead of constructing caverns, ornult· 
ed and plaslered receptacles, content themselves wilh 
forming boles in the banks of rivers. The fur of these, 
which are commonly termed terrier beavers, is com1ider· 
ed as far less valuable than that of the associated animals. 

The bea,·er when 1aken young may readily be tamed; 
and in that stale appears to be an animal of a gentle dis .. 
position, but does not exhibit any symptoms of euperior
sagacity. 

2. Casfor huidobrius, or Chili beaver. Thi9 is a species 
peculiar to South America, and is found in the -very deep 
lake~ and rivers of that country, and feeds principally on 
fish and crabs. lls lenglb from nose to tail is about three 
feet: the bead is of a squarish form, the eyes small, 1be 
ears rouncled and short, and the snout obtuse; in each 
jaw are two sharp and strong culling teeth, and the grind
ers are like those of the common beal'er. The body is 
-very broad, and covered, like the common beal·er, wilh 
two sorts of hair; the 8hortest or softest of which is supe~ 
rior to llJat of most other quadrnpeds, and is in high esteem 
with manufaclurers, being wrooght into a kind of cloth 
which has the soflness of velvet, and is also used in the 
manufacture of hats. 11 is a bold and even fierce animal, 
~ad has the power of continuing a greal while under water. 
It does not conslruct any regular habitalioo like the com
mon bea\'er, nor does it afford any castor. The female is 
said to produce from two lo tliree young at a birth. ll is 
called in Chili by lhe name of guillino. 

CASTOR, in astronomy. See GEJ\tlNt. 

CASTOREUM, castor, in the rnatel'i• medica, is by 
many rnislakeu for the spermatic malter of the anima·I, 
thou;;h, in fact, it is a peculiar Fiecreted matter, con
tained in bags rlesline<l to recei,•e it, in lhe manner of 
the musk and civet, yet silualed differently in the ani
mal. 

CASUARINA, a genus of monandria order, in the 
monoecia class of planls. The male has the calyx of the 
amenfum; the corolla a bipartile small scale. The female 
has a calyx of lhe amentum, no corolla; t1.1e style is bi~ 
parlile. There are five species, nath·es of New South 
'Wales. 

CAT. See FELJS. 

CAT HAHPJNcs, in ~ship, small ropes rmming in lit
tle blocks from one side of the shrouds to the olher 
near the deck. Their use is to force the shrouds, and 
make them tawt, for the more security and safely of the 
ruasts. 
• C.A'f'., or c.al head, o.n sbipbonrd, a short piece of timber 
ma ship, lyme; aloft right over the l1awse, ha' in~ at one 
~nd two slJiven, whe.rein i!! ree,·ed a rope, with- a great 
iron hook faslened to 11, called 

CAT ROOK. Its use i!:I to frice up the anchor, from the 
hawse to the top of the forecastle. 
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CAT HOLES, in a ship, are over the parts as right with 
the capstan as they can be: their use is to heave the 
ship astern, upon occasion, by a cable, or a hawse, called 
stern fast. 

CATGUT, a small string for fiddles and other musical 
instruments, made from the inlestiaes of sheep and lambs, 
dried and twisted either •ingly or several together. They 
are somelimes coloured, anJ are used by watchmakers, 
cutlers, turners, and other artificers. Great quantities 
are imported into England and other northern countries, 
from France and Italy. 

CAT SALT, a name given by our salt workers to a very 
beautifully grannlated kind of common salt. It is formed 
out of the bittern, or leach brine, which runs from the 
salt when taken out of the oans. ''Vhen the common salt 
is taken from the boiling p;ns, it is put into long wooden 
troughs, with holes bored at the bottom for the brine to 
drain out: under these troughs vessels are placed to re. 
ceive this brine, and across them small slicks, to which 
the cat salt fixes itself in large and beautiful crystals. J t 
contains some portion of the bitter purging salt, is sharp 
and pungent, and is white when powdered, though pellucid 
in the Riass. Large quantities of this salt are used in 
the manufacture of hard soap. 

CATACAUSTJC curves, in the higher geometry, that 
species of caustic curves which are formed by reflection. 

These curves are generated after the following manner. 
If there be an infinite number of rays, as AB, AC, AD, 
&c. see Plate XIV. Miscel. fig. 12. proceeding from the 
radiating point A, and reftected at any given curve BDH, 
so that the angles of incidence be still equal to I hose of 
reflection; then the curve BEG, to which the reflected 
rays BI, CE, DF, &c. are tangents continually, as in the 
points I, E, F, is the catacaustic curve. 

If the reflected JB be produced to K, so that AB= 
BK, and the curve KL be the evolute of the catacaustic 
BEG, beginning at the point K; then the portion of the 
catacauslic BE =AC -AB + CE - Bl continually. 
Or if any two incident rays, as AB, AC be taken, !bat 
portion of the caustic that is evolved while the ray AB 
approaches to a coincidence with AC, is equal to the dif
ference of those incident rays + the difference of the re .. 
ftected rays. When the given curl'e is a geometrical one, 
the catacauslic will be so too, and always rectifiable. 

The catacaustic of a circle is a cycloid formed by the 
revolution of a circle along a circle. The caustic of the 
vulgar semi-cycloid, when the rays are parelfel to the 
axis, is also a l'ulgar cycloid, described by the revolution 
of a circle upon the same base. The caustic of the loga
l'ithmic spiral is the same curve, only set in a different po
&ition. 

CATACHRESlEl, in rhetoric, a trope which borrows 
the Ra me of one t bing to express another. 

C >\.TACO MB, a !'rolto or subterraneous place for the 
burial of the dead. 'rhe term is particularly used in Italy 
for a \'ast assemblage of subterraneous sepulchres, three 
leagues from Rome, iu the via Appia, supposed to be tho 
sepulchres of lhe ancients. Others imagine these cata
combs to be the cells wherein the primitive Christians bid 
themseh·es. Each catacomb is three fee~ broad, and 
ei!!;ht or ten .hig~, ru~ning ia form of an alley or gallery, 
a.ud commumcatmg with one another. Some author~ sup
pose thel)l ID hare been the )ll!liculi mentioned by Festus 
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Pompeiu•, into which the Romans threw the bodies of 
their slaves, to w~om they ?enied ~be ~onours o.f burying; 
and Mr. Monro, m the Ph1lo!joph1cal fransactions, gives 
it as bis opinion, that lhe catacowbs were the burial places 
of the first Romans, before the practice of burning the 
dead was introduced ; and that they were dug in con
sec1ueuce of these opinions, that Shades hate ~he light, 
and love to hover about the places where their bodiei 
were laid. 

The catacombs of Egypt seorr. to be of a different na
ture, lhough called by the Sil.tl•C name. The bodies fouod 

i~b~huerseersc~~~c~;:~~:~~l;~~I~=~· t~ 11c~::~c::~/~~~bs:~eJ 
for weeks toge I her, before they find the precious deposile, 
Upon coming to a square opening of abou~ eigh(een feet 
in depth, they descend into it by holes made for the feet, 
placed at proper distances, and there they are sure of 
finding a mummy. These caves, or wells, as they are 
usually called, are hollowed out of freestone, which i1 
found in Egypt a few feet below the covering of sand. 
At the bottom of these, which are about forty feel below 
the surface, there are several square openings on each side 
of the passages, often or fifteen feet wide, and these lead 
to chambers of flftcen or twenty feet square, hewn out of 
the rock ; and in each of the catacombs are to be found 
several apartments communicating with one another. 
They are said to extend so far as to undel'mine the city of 
Memphis and its environs. In some of these chambera 
the walls are adorned with figure> and hieroglyphic•; in 
olhera the mummies are found in tombs, round the apart• 
ment, hollowed out in the l'ock. 

CATALEPSY, in medicine, a kind of apoplexy, or 
drowsy disease, in which the patient is taken speecbleu, 
senseless, and fixed in the same posture in which lhe di&
ease first seized him. See MEDICINE. 

CATALOGUE of the stars. See AsTRONOMr. 
CATANANCHE, Candia lfon'sfool, a genus oftbe 

polygamia <equalis order, in the syngenesia class of planl1, 
and in the natural method ranking under the 491h order, 
compositre. The receptacle is paleaceous; the calyx ia 
imbricated; the pappus furnished with awns by a calicula1 
of five stiff hairs, There are three species, of which the 
most remarkable is the 

Catananche cerulea, which is a harcly, herbaceous, and 
very ornamental plant for the flower garden. There is• 
variely with double Bowers. 

CATAPHONICS, the science which considers the 
properties of reflected sounds. See PNEUMATICS. 

CATAPHRACTA. in onliquity, a kind of coat of 
mail, which co\'ered the soldier from head to foot. Hence 
cataphractati wel'e horsemen armed with the cataphracta, 
whose horses, as Sallust says, were covered with linen 
full of iron plales disposed like feathers. 

CATAPHRYGIANS, ancient heretics, who took their 
name from the country of Phrygia. 'l'hey supposed the 
Holy Spirit had abandoned the church, and therefore that 
Montanus, as a prophet, and Priscilla and l\laximilla, aa 
true prophetesses, were to be consulted in e\•ery thing 
relating to religion. 

CATAPLASM,an external topical medicioe, of a soft 
consistence, known by the common name of poultice, and 
prepared of ingredients of different \•irlues, according to 
the inleution of the physician. See PHARMA.Cr. 
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CATAPULT A, in antiquity, a military engine con. 
trh·ed for the throwing of arrows, darts, and stoau, upon 
the enemy. Some of these engines were of such force, 
that Ibey would throw stones of an hundred weight._ Jo. 
1epbu1 takes notice of the surprising effects of these en· 
gines, and says, that the atones thrown out of them beat 
down the batllements, knocked off the angles of the tow
ers, and would level a whole file of men, from one end to 
the other, were the phalanx e\.·er so deep. 

CATARACT, in hydrography, a precipice in the 
channel of a l'i\'er, caused by rocks, or other obstacles, 
slopping the course of the stream, whence the water ram~ 
with a greater noise and impetuosity: such are the cat a· 
racl• of 1he Nile, the Danube, the Rhine, and the famous 
one of Niagara io America. 

CATARACT. See SuuoERY. 
CATARRH, in medicine, a defluxion from the head 

upon the mouth and aspera arteria, and lhrougb them upon 
the lune;~. See MEDICINE. ' 

CATECHU, iu 1he materia medica, improperly called 
terra japonica in the shops, is a concreted vegetable juice, 
parlly of the gnmmy, parlly of the resinous kind. See 
AeECA, and MATERJA MEDICA. 

CATEGORY, in logic, a series or ooder of all the 
predicales or attributes contained unde1· any genus. 

The school philosophers dislribute all lhe objects of 
our thoughlB and ideaB into certain genera or classes; and 
these classes the Greeks call calegories, and the Lalins 
predicament!. Aristotle made len categories, viz. quanti· 
ty, quality, relation, action, passion, time, place, situation, 
and habif, which are usually expre1sed by the following 
technical dislich. 

A1•bor,ac:r,1enoa,ardore,ref1·igerat,ustos, 
Uuricr111at11bo,nec tunientusero. 

CATENARIA, in the higher geometry, the name ofa 
curve line formed by a rope hanging fr~ely from two 
points of t1uspension, whel her lhe points be horizontal or 
not. The nature of this curve was sought after in Gali· 
lea's time, but not discovered till the year 1690, when 
James Bernouilli published it as a problem. Dr. Grego
ry, in 1697, published a method of inHstiga.tion of the 
properfieH formerly discovered by John Bernouilli and 
!'Ir. Leibnilz, together with some new properties of this 
curve. From him we lake the following met bod of find
ing the general property of the cafenaria. l. Suppose a 
line bea''Y and Oexible, the two exlremes of which }!"""and 
D, Plate XIV. Miscel. 6g. 13. are firmly fixed in these 
points; by i~tt weigh I it is bent into a certain cun e FA D, 
which is called the catenaria. 2. Let B D and b c be par
all•l lo the horizon, A B perpendicular to B D, and D c 
parallel to AB, and lbe poinls B b infinilely near to each 
other. From the laws of mechanics, any three powers 
in equilibria, are to oue another as the lines parallel to 
the lines of their clirection, or inclined in any git"en an
gle, and terminated by their mutual concourses: bence

0

if 
D d expres• lhe absolule ~ravity of the parlicle D d, as 
it will if we allow the chain to be el·ery way uniform, then 
D c will npress that part of !he gr:uity that a<'fs per· 
pen1liculnrly upon D d; and by lhe means of which this 
particle endea\'Ours to reduce itself to a \'ertical position; 
eo I hat if I his litlle lined c be conslant, the perpendicu
lar action or gravi1y upon the parts or the chain, will be 
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constant too, and may therefore be expreHed by any 
given right line. 

Further, the lineola D c will express the force which 
acts against that conatus of the particle D d, by which it 
endeavours to restore itself into a position perpendicular 
to the horizon, and hinders it from doing so. 'rbis force 
proceeds from the ponderous line D A drawing according 
to the direction D d; and is, creteris paribus, proporlion~ 
al to the line D A which is the cause of it. Snppo•iug 
the curve F A D, therefore, as before, whose vertex is 
A, axis AB, ordinate B D, fiuxion of lhe axis D c = B b, 
fiuxion oft11e ordinated c, the relation of these two fiux
ions is thus, viz. d c: D d ; : a: DA cul'\'e, which is the 
fundamental property of the cuHe, and may be thus ex
pressed (putting AB = xand B D = y and AD = c) 

ax 
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CATERGI, the name of the public carriers in 1he 

grand seignior's dominions. lo Europe, the men:hant or 
traveller gives earnest to the carrier, but the catergi in 
Turkey give earnest to the merchant and olhers, as a se .. 
curity that they will certainly carry their goods, or not 
set out with them. 

CATERPILLAR, in zoology, the name of lhe butter
fly class of insects, in their reptile or worm sta~e. See 
PAP1L10, &c. 

CATESBlEA, the lily thorn, a genus of the monn
gynia order, in the tetraodria class of plants; and in the 
natural melhod ranking under the 281h order, luridre:. 
'rhe corolla is monopetalous, funnel shaped, very long 
above the receptacle of the fruit; the stamina are within 
its throat; the fruit a polyspermous berry. 'l'here are 
two species, viz. the 

1. Catesbrea spinosa, a native of the island of Provi· 
dence, discovered by Mr. Catesby, who gathered the 
seeds, and brought them to England. It rises to the 
height of ten or twelve feet, and is co\·ered with a pale 
russet bark, with !mall leaves resembling those of the 
box trE'e; the flowers hang downward, are tubulous, and 
of a dull yellow colour. This plant is propagated by 
seed~, which must be procured from the country where it 
grows. 2. The catesbrea parviflora. 

CATHARINE, or knights of SI. Catharine, a military 
order, instituted for the security of travellers who came to 
visit the tomb of this saint on mount Sinai. 

CA'rHARISTlE, in church history, a branch of Man· 
ichecs, so called from certain purifications which they 
were obliged to practise; they are also said to have held 
it unlawful to eal flesh. 

CATHARTICS. See MATERIA l\1Eo1c1.. 
CATHETER. See SuaGERY. 
CATHETUS, in geomelry, a line or ratlius falling 

perpendicularly on anolher line or surface: thus lhe ca· 
theti of a right angled triangle are the two sides that in· 
clude the right angle. 

CATHETUS, in archifpcfnre, a perpendicular line, sup .. 
posed to pass lhron~h lhe middle of a cylindrical body, as 
a balu~ter, column, &c. 

CATOPTRICS. See OPT1ca. 
CAT n,E. By the 3 and 4 Edward VI. c. 19. no 

person shall buy any ox:, steer, runl, or cow, &c. and sen 
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the same again alive in the same market, or fair, on pain 
of forfeiting donble the value thereof, half to the kiog, .nt! 
half to him that shall sue. '!'his ia the only act in force 
against forestalling, engrossing, aod regrating. 

If any person shall feloniously drive away, or steal, or 
shall wilfully kill any ox, bull, cow, calf, steer, bullock, 
heifer, sheep or lamb, with a felonious intent. to steal the 
whole carcass, or any part thereof, or !hall assist in 
committing any such offence, he shall be guilty of felony 
without benefit of clergy. 14 aod 15 George JI. c. 6. and 
34. 

Any person, who shall unlawiully and maliciously kill, 
maim, or wound any cattle, shall be guilty of felony with· 
out benefit of clergy; and the hundred shall be answera
ble for I he damages, not exceeding 2001. 9 George, c. 22. 
And horses, mares, and colts, are included in the word 
cattle. Every person who shall apprehend and prose
cute to conviction any offender, shall have ten pounds re· 
ward; to be paid by the sheriff within a month, on his 
producing a certificate from the judge. The 26 George 
III. c. 71. to prevent the stealing of horses, &c. for their 
skin, provides that all persons keeping a slaughter house 
for cattle not killed for butcher's meat, shall take out li
censes, be subject to an inspector, and only slaughter at 
certain times. 

CATURUS, a genus of the dioecia triandria class 2nd 
erder. 1.,here are two species, natives of· the East ladies. 

CAVA, or vena cava. See ANATOMY. 

CAVALIER, in fortification, an elevation of earth, of 
different shapes, situated ordinarily in the gorge of a ~as
tion, bordered with a parapet, and cut into more or Jess 
embrasures, according to the capacity of the cavalier. 

Cavaliers ore a double defence for the faces of the op
posite bastion: they defend the ditch, break the besieg
ers' galleries, command the traverses in dry moats, scour 
the salient angle of the counterscarp where the besiegers 
have their counter batteries, and enfilade the enemies' 
trenches, or oblige them to multiply their parallels; they 
are likewise ·very serviceable io defending the breach, 
and the retrenchments of the besieged, and can very much 
incommode the enlrenchments which the enemy make by 
their being lodged in the bastion. 

CA V AZION, or cavasion, in architecture, denotes the 
hollow trench made fpr laying the foundation of a build
ing, which, according to Palladio, ought to be one sixth 
part of the height of the whole building. 

CAUCALIS, in botany, a genus of the pentandria di
gynia class of plan ls, the universal fiower of which is dif
form and radiated; the proper flower of the disk is male, 
small, composed of five inflexo cordated equal petals; the 
fruit is of an oblato oblong figure, striated longitudi
nally, with rigid scabrous bristles: the s-eeds are two, ob· 
long, con\'ex on one side and armed with prickles in or· 
der of the •lri.,, and plane on the other side. There are 
nine species. 

CAUDA draconis, the dragon's tail, in astronomy, 
the name of 1he moon's descending node. 

CAUDA leonis, in astronomy, a star of the first magni· 
tude in the tail of the constellation Leo. See LEO. 

CA VEAR, cave~r, or caviar, tbe spawn or hard roes 
of sturgeon, made mto small cake£1, an inch thick, and 
of a hand's breadth, salted and dried in the sun. This 
sort of food is in great repute throughout Muscovy, because 
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of their thrne Lents, wuich they keep with ti 1uperstitiou1 
exaclness. 

CA V.EAT, is a caution, entered in the spiritu31 conrt 
to stop pr~bat~s, .administrationd,. licensei., di~pensations: 
facult1e1:1, mslltutwn:i, and such hke, from being gran1ed 
without the knowled;e of the party that enters it. A ca. 
veal stands in force for three months. 2 Roi. Rep. 6. 

The entering a caYeat being at the instance of the 
party, is only for the benefit of the ordinary, that he may 
do no wrong; it. is a cautionary act for his better informa
tion, to which the temporal courts have ao manner of re .. 
gard; therefore if after a caveat entered, the ordinary 
should grant admini:3tra1ion, or probate of a will, it is not 
void by ou1· law; it is ~rue it is \'Ohl by lhe canon law, 
but our law takes no notice of a caveat. Roi. Rep. 191, 

CA VEDO, in commerce, a Portuguese long r:neasure, 
equal to 27 TVo\- Eng Ii.sh inches. 

CA V.E1."rO, in architecture, a hollow member, or 
round concave moulding, containing a quatirant of a cir· 
cle, and having a quite contrary eftect to that ofa quar
ter round; it is used as au ornament in COl'nices. 

CA VIA, a geuus of the order of glires. The ~eneric 
character is, front teelh two, wedge shaped; grinders 
eight; toes on the fore feet from four to fi•·e, on the hind 
feet from three lo five; tail very short, or none; clavicletc1 

or collar bones, none. The animals of the genus cuia 
have generally a slow, an<l sometimes a leaping pace~ 
they live Hke the rest of the glires, on \.·egetable !Ubstan
ces, and in their natural stale inhabit excavations under 
gr'lund, or beneath the roots of trees; or other receHea 
which they either find ready prepared, or form for them• 
selves. The most familial' example of thi! genus is the 
well known little animal, called lhe guinea pig, or 

t. Ca via cobaya, 01· variegated cavy. 'l1bis Jiltle ani
mal is very easily rendered tame, but is seldom obsernd 
to show any nry lively attachment lo its benefactors; 
and is not distinguished by any remarkable degree of do
cility: it is, however, cleanly, harmless, :md of a timid 
disposition. In a state of confinement it breeds alrno&t 
every two months; an<l often produce3 a l'ery numero111 
offspring at a birth. The young very soon acquire the 
necessary degree of strength and perfection of their spe· 
cies, though they continue to grow till seven or eight 
months. In their habits they are extremely neat, and 
may be frequently observed in the act of •moolhing and 
dressing their fur, somewhat in the manner of a cat. In 
their quarrels they not only bite but kick each other, 
like horses, with their hind feet. It is observed that the 
male and female seldom sleep at the same time; but seem 
alternately to watch each other; the one sleeping while 
the other is feeding, &c. 'rheir general voice is a sort or 
grunting .squeak, and sometimes a shriller or sharper cry. 

2. Ca\•ia p3ca, or spotted cuy. '£bis is a large spe• 
cies, Plate XXVII. Nat. Hist. fig. 98. measuring near 
two feet in length. 11 is found in Guiana, Brazil, and oth
er parts of South America; inhabiting holes, formed under 
ground, and principally near the banks of rh•ers. If is ofa 
1hick, clumsy form, somewhat resembling I bat ofa pig; for 
which reason it has been sometimes called the hog rabbit. 
The spotted cavy is a nocturnal animal, residing in a sol· 
ilary manner in his hole during almost the whole day. In 
a domestic state it readily feeds on almost any kind of 
regelable uict, and is particularly fond of sugar aud fnuls. 
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It i• much e•leemed •• an article of food by the South 
Americans. It is subject to some variety in point of 
colOur, and has bP.eo aometimes seen quite while. Its 
general length, when full grown, is about two feel. 'l'he 
female is said to produce but one young at a birth. 

3. Cavia capybara. The characters of this animal, 
Plate XXVII. Nat. Hist. fig. 97. are somewhat ambigu· 
ous, and it was formerly considered by Linnreus as a spe
cies of hog, and was accordingly placed in that genus in 
the 12th edition of the Systema Nattme, under the name 
of sus hydrochreris. It grows to the size of a hog of two 
years old, and is said to have been sometimes found of the 
weight of 100 pounds. It inhabits varioU! parts of South 
America, though said fa be more common in Brazil than 
in other regions. It feeds not only on various vegetables, 
and particularly on sugar canes, but also, contrary to the 
nature of n1ost of the glires, on fish; for which purpose, it 
frequenh~ ri,•ers, swimming with the same facility as the 
otler, and, like that animal, dragging its prey out of the 
water, and ealing it oo the bank. 

4. Cada caudata aguti. This species is peculiar to the 
warmer parts of South America, and is extremely common 
in Guiana. Its general size is that of a rabbit: the bocly 
is plump, and thicker behind than before: the bead is 
ralher small, and somewhat compressed laterally. This 
animal's manner of moving resembles that of a hare, and 
ils ''oice is like the grunting of a young pig. It feeds on 
various roots, nuts, fruit, &c. and resides in woods, where 
it forms subterraneous burrows, and sometimes lodges 
in the hollows of trees. They are taken in traps, or 
hunted with dogs. The Indians and negroes, who knO\V 
how to allure them by whistling, or imitating their cries, 
kill as many as they please. When pursued, they con
ceal H1emselves, like rabbits, in the holes of old trees. 
'l,hey hold their food in their paws like squirrels. 

5. C. Aguti Leporine; Leporine cavy, is probably a 
variety of the aguti, from which it differs in being of a 
reddish colour above, ~·ith the breast and belly white. It 
is of the size of a bare, and is a native of Surinam, and 
olhcr parts of South America. It is altogether an Ameri .. 
can animal, and, notwitbst:yiding ils common title of the 
Java hare, is not found either in that island or Sumatra, 
as erroneously supposed by some. 

6. Cavia acnschy, Plate XX VII. Nat. Hist. fig. 96. is 
by some regarded as a nriely of the aguti, but differs in 
being somewLat smaller, rather thinner, and entirely of an 
olirn colour, paler or more inclining to whitish beneath: 
the tail is also longer than in the agufi. It is a nath·e of 
the same parts of South America wilh the aguti, is of sim
ilar manners, and is also tamed wilh equal readiness. 

7. Ca,ia. apcrea, or rock cavy. Thifi animal, which is 
a nalil'e of Brazil, is neither a rabbit nor a rat, but seems 
to parlake of bolb. Its ge11el'al colour is the same with 
that of our bares, aml its belly is while: ils upper lip is 
diviLled in tbe same manner, and it has the same Jarge 
cutting teeth, an<l whiskers round the ruoulh and on the 
side:o1 of lhe eye!, !ml its ears are rounded like those of a 
rat, and so short that Ibey exceed not a finger's breadth in 
height. 

CAUKING, or caulking of a ship, is driving oak
um, or rhe likr, inlo ttll lbe seams of 1he planks of a ship, 
to prcvenl lr<lkir>~, ttn<l keep oul the water. After the 
seams arc slc1pped n i1h oal..um, it is done over with a 
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mistore of ta!! -:v, pitch, and lar, as low as tbe ship draw• 
water. 

CAULICOLES, or caulicoli, are eight lesser branches 
or stalks, in the Corinthian capital, springing out from 
four greater or principal cauls, or stalks. The eight vo
lutes of this order are sustained by four cauls, or primary 
brancjes~ of leav.es, and from which these caulicoles or 
lesser folJage~ arise. 

CAULIFEROUS, an appellation given to such plant• 
as have a perfect caulis or stem. See BoTANY. 

CAULIFLOWERS. See BRAsSlcA. 
CAULINIA, in botany,a genus of the monoccia clas•, 

monandria order; cal. none; cor. none; capsule oYate, 
one celled. There are 2 species. J.C. flexilis, _bending cau.
linia. 2. C. fragilis, brittle caulinia; both natn·es of Penn· 
sylvania; flowers in September, (b) 

CAULOPHYLLUM thaliclroides, in botany, a plant 
of the class hexandria, order monogynia; the cal. is 5 
leaved, cor. 6 peta1ed, drupa globose, I celled, persisting; 
grows in Pennsylvania and Ohio. (b) 

CAUSALTY, awong the miners, denotes the lighter, 
sulphureous, earthy parts of ores, carried off in the ope
ration of washing. This, ill the mines, l hey throw in heaps 
upon banks, which, in six or senn years, they find it 
werth their while to work over agaia. 

CAUSTICS. See SunGERr. 
CAUSTIC cu11vE, in the higher geometry, a curve form· 

ed by the concourse or coincidence of the rays of light, 
reflected from some olher curve. 

CA UTERY, a medicine for burning, ea1ing, or corrod
ing, any solid part of the body. See SURGERY. 

CAUTION, in the ci,.il and Scolch law, de11otce 
much the same with what, in the law of England, is called 
bail. 

CAXA, a little coin made of lead, mixed wilh some 
scoria of copper, struck in China, but current cbieOy at 
Bantam in the island of Java, and some of the neighbour
ing islands. The caxas are of two kinds, great and small. 

Of the small 300,000 are equal to firty-six lines Ii\'~ 
sols French money; and of the great 6,000 al'e equal to 
four shillings and sixpence sterling. 

CAZEMATE, or casemate, io fortification, a certain 
1·etired platform in the flank of a bastion, for the defence 
of the moat and face of the opposite bastion. Sometimes 
there are three such platforms, one behind another, the 
uppermost of which is on the terre pleiu of the bastion, 
which makes the other two 1o be called places basses, or 
low places. They are covered from the enemies' batte
ries by a work of earth added to the angle of the •boulder, 
of a circular and some limes of a squa1·e form, caJled shoul· 
der, orillon, or epaulement. 

CAZEMATE, is also used for a well with several subler ... 
raneous branches dug in the passage of the bastion, till the 
miner is beard at work, and air given to the mine. 

CEANO'l'HUS, New Jersey tea, a genus of the man· 
ogynia order, in the pentandria class of plants; and in 
the natural method ranking under tbe 43d order, dnmo•re. 
There are fi,•e pelals, pouched and arched. The fruit i• 
a dr~, trilocu~ar, and trispermous berry. There are six 
species, ofwh1ch the most remarkable is the 

Ce~n'>lhns Americanus, a nath-e of most parts of Nor1h 
America, whence the seeds ba,·e been imported into Eu. 
rope. In England this plant seldom rises more than three 
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feet high. The stem, which is of a pale brown colour, 
sends out branches from the bottom. The Bowers grow 
at the ends of the twigs iu clusters: they are of a wbile 
colour, and when in flower give the shrub a most beau ti· 
fol appearauce. 

CECROPIA, a genus of the dianclria order in the dio
ecia class of plants; ar;id in the natural method ranking 
under the 53'd order, scabridre. There is one species, a 
tree of South America. 

CEDAR. See JuNIPEaus, Pnrns, CEDRELA, &c. 
CEDAR, bastard. See TeEOBROl'llA· 

CEDAR, white. See CuPREssus. 
CEDRELA, a genus of the monogynia order, in the 

penlandria class of plants; and ranking, according to 
the natural method, under the 54th order, miscellanere. 
There is only one species, called Barbadoes bastard cedar. 

CELARENT, in logic, a mode of syllogism, wherein 
the major and conclusion are universal negative proposi .. 
tions, and the minor an universal affirmative. As 

~a Noman thatiaa hypocritecanbeeaved: 
t.A. Every man whowith his lips only cries Lord, Lord, i1 a hypocrite: 
R'ENT Therefore, no man, who with his lip11 only cries Lord, Lord, can 

be saved. 

CELASTRUS, the 1taff tree, a genus of the monogy
i;iia order, in the pentandria class of plants; and in the 
natural method ranking under the 43d order, dumos:e. 
The corolla is pentapetalous and patent; the capsule 
quinquangular and trilocular; the seeds veiled. There 
are 22 epecies, two of which are inured to our climate, 
oia. 

t. Celastrus bullatus, an uncertain deciduous shrub, a 
native of Virginia. It is about four feet high. 'l'he fto•·· 
ers are produced in July, at the endJ of the branchea, in 
loose spikes. They are of a white colour, and io lheir 
native countries are succeeded by beautiful scarlet fruit; 
but with us this seldom happens. 

2. Celastrus scandeas, the flowers of which are green, 
and appear in June. The berries are red, and make a fine 
appearance in autumn. 

CELESTINS, in church history, a religious order 
of Christians, reformed from the Bernardins by pope Ce
lestin V. 

The celestins rise two hours after midnight to say mat
ins: they eat no flesh any time, except when they are sick; 
they fast every Wednesday and Friday to the feast of the 
exaltation of the holy cross; and from that feast to Eas
ter, every clay. 

CELI AC, or creliac pa,,ion. See MEDICINE. 

CELLEPORLE, a genus of marine plants, or rather 
animals; a class of worms in the Linnrean system. They 
are of the order of the lythophyta. 

CELOSIA, cock's comb, a genus of the monogynia 
order, in the pentandria class of plants; and in the natural 
method ranking under the 541h order, miscellanere. The 
calyx is tdphyllous; the corolla is five petaled in appear
ance; the stamina are conjoined at the base to the plated 
nectarium; the capsule gaping horizontally. There are 14 
species,,ofw~icb tbe most worthy of notice is the 

Celos1a cr1~tata, or common cock's comb. The princi .. 
pal colours of1ts flowers are red, purple,yellow,and white; 
but there are some whose heads are variegated with fwo 
or three colours. They are very tender exotics, and re-

CE M 

quire a great deal of care to cultivate them in this conn· 
try. 

CELSIA, a genus of the angiospermia order, in the 
didynawia class of plants; and in the natural method 
ranking under the 28th order, lurid8'. The calyx ia quin· 
queparlite; tbe corolla wheel •Imped; the filaments Leard. 
ed or woolly; the capsule bilocular. There are four spe· 
cies, nari,·es of Armenia. 

CELTIS, the lote, or nettle tree, a genus of lhe mon
oecia order, in the polygawia class of plants; and io the 
natural method ranking under the 53d order, scabri .. 
dre. It is an hennaphrodi1e plant: the female calyx ii 
quinquepartite; there is no corolla; there are five slam .. 
ina, ant.I two styles. The fruit is a monospermoua plum. 
In the male, there is no calyx: the corolla is hexapetaluus i 
there are six stamina, and an embryo of a pistillnm. There 
are seven species, all of them decirluous. The most re
markable are 

1. Celtis australis, the southern celtis, a deciduous 
tree, a native of Africa and the soulh of Europe. 

2. Celtis occidenfalis, the western celfis, a native of 
Virginia. These two species grow with lal'ge, fair, 
straight stems. 'rhe leaves are late in the spring before 
tltey show themselves; but they make amends for this, 
by retaining their Yerdure 1ill near the close of autumn: 
and then clo not resemble mo.st deciduous trees, whobe 
leaves show I heir approaching fall by the change of lheir 
colour; but continue lo exhibit themselves of a pleuant 
green to the last. Hanbury speaks highly of the cellia aa 
a timber tree: he sayi;, "the wood of the Joie tree is ex
tremely durable. In Italy they make their flutes, pipes, 
and otlJer wind instruments of it. \Vith us the coach 
makers use it for the frames of their vehicles." 

3. Celfis orientalis, the eastern celtis, a nath·e of Ar· 
menia: it grows to about 12 feet, and ils branches are 
numerous, smooth, and of a greenish colour. 'I'he Jeans 
are smaller than those of the olhers, though they a•e of 
a thicker texture, and a lighter green. The tlo"·ers come 
out from the wiags of the leaves, on slender footstalks: 
they are yellowish, appear early in spring, and are suc
ceeded by lal'ge yellow fruit. 

CEMENT, any glutinous substance capable of uniling 
and keeping things together by cohesion. We shall gi1e 
an account of some of the best composilions used for the 
purpose of cementing togelher various articles. 

Jeweller's cement; for setting precious stones when 
pieces are broken off by accident. In such cases the ar
tist can fre~uently join the pieces 110 correclly than an in· 
experienced eye can11ot discol'er the stone to haH been 
broken; for this purpose a 8mall piece of gum mastich ia 
applied between the fragments, which are previou•ly heat· 
ed sufficiently to melt the interposed gum. They arc 
then pressed together, to force out the redundant quanti· 
ty of gum. 

Turlcey ctmmt, for joining metals, glass, &c. Di•· 
solve five or six bits of mastich, as large as peas, in as 
much spirit of wine as will suffice to render it liquic.I; in 
anolher vessel dissoh·e as much isinglass, which has been 
previously soaked in water till it is swollen and sort, in 
brandy or J'um, as will make two ounces by measure of 
strong e;lue, aud add two small bits of gum galbanum, or 
ammoniar:um, l\bicb must he rubbed or ground till the1 
are dissolYed; then mix the whole with a •ufficient heal; 
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keep it in a phial stopped, and when it is to be used set 
it in bot water. 

A. cement for broken china, glass, &c. Take quick
lime and white or eggs, or old thick varnish; grind and 
temper them well together, and it is ready for use. Dry
ing oil and white lead are also frequently used for cement
ing china and earthen ware; but this cemeat requires a 
long time to dry. \Vbere it is not necessary the ves-
1el should endure heat or moil1ture, isinglass gltl'e, witli a 
little tripoli, or chalk, is better. 

A cemmt useful for turners. Take resin one pound, 
pitch four ounces; melt these together, and, while boiling 
bot, add brick dust, until by dropping a little upon a stone, 
you perceh e it hard enough; then pour it into water, and 
immediately make ii up in rolls, and it is fit for use. Or 
take i·esin one ounce, pi I ch two ounces; add red ochre, 
finely; powdel'ed, until you perceive it strong enough. 
Sometimes a small quantity of 1allow is used, according 
to lhe heat of the weather, more being necessary in win
ter than in summer. Ei1her of these cements is of exceJ
lenl use for turners. By applying it lo the side of a 
chuck, and making it warm before the fire, you may fas
ten any thin piece of wood, which will hold while you turn 
it; when JOU want it off again, strike it on the top with your 
tool, and it will drop off immediately. 

.A strong cement for electrical purposes. lllelt one 
pound of resin in a pot or pan, o'er a slow fire; add 
thereto as much plHter of Paris, in fine powder, as will 
make it hard enough, which you may soon know by trial; 
then add a spoonful of linseed oil, slirring it all 1he while, 
and try if it be hard and tough enough for your purrose; 
if it ia not sufficiently hard, add more plaster of P dris; 
and if not tough enoue:h, a little more Jinaeed oil. '.fhis 
is as good a cement ~13 po~sible for fixing the- necks of 
globes or cylinders, or auy 1hing else that requires to be 
strongly fixed; for it is nof easily melted again when cold. 
Or take resin one pound, beeswax one ounce; add thereto 
as much red ochre as will make il of sufficient stiffne!Ss; 
pour ii into water, and make it into roll!1!, and it is fit for 
use. 'I1bi1 cement is useful for cementing hoops on 
glasses, or any olher mounling ofelectl'ical apparatus. 

A. cwitnt for glass grinders. Take pitch and boil it; 
add therelo, and keep stirring it all lhe while, fine sifled 
wood ashes, until you hne it ofa proper temper: a little 
tallow may""be added, as you find necessary. For small 
York: to four ounces of resin add one fourth of an ounte 
of beeswax melted together; and four ounces of whiten
ing, made pre1dously red bot. The whitening should be 
pul in while hot, that it may not have time to imbibe 
moisture from 1he atmosphere. 

Shell lac is a nry strong cernenl for holding metals, 
r;laes, or prerious stones, \Yhile cutting, turning, or grind .. 

;~rf~aes~e0nin~~~b~e~;Ji!l~0rssli1:1~:t~~e:::~~d;it1~1:r611ei1: 
catT!~;fdeS:~r 8:e~~1e~8t bi;o~~~e~~~st;, Broken glass may 
be soldtred or cemented in such a manner as to be as 
strong B! e\·er, by interposing between the parte, glass 
groumi up like a pi~rnent, but of e3!ier fusion than the 
pitrea ·o be ,ioinrd, and !hen exposing them to such a heat 
aa will fuse the cementing ingredient, and make the pieces 

agglulinale wilhout being themselves_fused. A glass for 
the purpose of cemealing broken pieces of. fl mt glass, 
may be made by fusing some or the same kind of glass 
previously reduced to powder, along w1lh a htlle red lead 
an<l borax, or with the borax only. 

Cement for Derbyshire spar and oilier •lo11es. A cem• 
ent for this purpose may be made with about seven or 
eight parts of resin and one or beeswax! melte.d _log~lher 
wilh a small quantily or plaster of Paris. If 1t IS wished 
to make the cemeut fill up the place or any small chips 
that may have been lost, lhe quantity of plaster mu.•t be 
increased a !ilfle. When the ingredieuts are well mixed, 
and the whole is nearly cold, the mass should be .w~ll 
kneaded togelher. The pieces of spar that are to be JOID· 
ed, must be heated uni ii they will melt the ~ement,. and 
then pressed together, some of the cement berng previous
ly interposed. Melled sulphur applied to fragments or 
slones previously healed, by placing lhem before a fire, to 
al least the melling point of sulphur, and then joined with 
the sulphur between, makes a pretty firm and durable 
joining. Little deficiencies in the stone, as chips out of 
corners, &c. may also be filled up wilh melted sulphur, in 
which some 4?f the powder of the stone has been melted. 

A. wnent that will stand aga·inst boiling waler, mid 
the pressure of sltam. In joining the flanches of iron 
cylinders, and other parts of hydraulic an<l steam engines, 
great inconvenience is often experienced from the want of 
a durable cement. Boiled linseed oil, lit barge, and red and 
while lead, mixed together to a proper consis1ence, and 
applied on each side of a piece of flannel previously shap
ed to 6t the joint, and then interposed between the pieces 
before they are brought home, as tl1e workmen term it, to 
their place by the screws 01· olher fastenings employed, 
make a close and durable joint. 

The quanlities of the ingredients may be nried with
out inconvenience, only taking care not to make the mass too 
tlJin with oil. It is difficult in many cases instantly to make 
a good filling of large pieces of iron work, which renders 
it necf"BSary sometimes to join and separate the pieces re
pealedly, before a proper adjustment is obtained. When 
this is expected, the white lead ought to predominate in 
the mixture, as it dries much slower than the red. A 
workman, knowing this fact, can be at little loss in exer· 
cising his own discretion in regulating the quantities. It is 
safest to err on the side of the white lea<l, as the dura
bility or the t:ement is no way injured by it, only a longer 
time is required for it to dry and harden. When the fit. 
ting;s will not admit easily of so thick n substance as flan· 
nel being interposed, linen may be substituted, or ereo 
paper or thin pasteboard. .. 

'rhis cement answers well also for joining broken stonu, 
howe1·er large. Cisterns built of square stones put togeth 
er with this cement, will never leak, or want any repairs. 
In this case 1he stones need not be entirely bedded in if: 
an inch, or e"en less, of the edges that are to lie next 1he 
waler, need only be so treale<l; lhe rest of the joint may 
be 611ed with good lime. 

Another cement flint 11:ill stand tht action of boiling 
nfater and steam. Thia cement, which is preferable eHn 
to Ute former for steam engines, is prepared as follows: 
Take two ounces of sal ammoniac, one ounce of Bowers of 
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sulphur, and 16 oo.1ces of cast iron filings or borings. Mix 
all well together by rt<bbing them in a mortar, and keep 
the powder dry. 

When the cement . is wanted for use, take one part of 
the above powder, and twenty parts of clean il'On borings or 
filings, and blend them intimately by grinding them in a mor
tar. Wet the compound with water, and when brought to a 
convenient consistence, apply it to the joints with a wood
en or blunt spatula, By a play of affinities, which tllose 
who are at all acquainted with chymistry will be at no Joss 
to comprehend, a degree of action and re.action takes 
place among the ingredients, and between tllem and the 
iron surfaces, which at last causes the whole to unite as 
one mass. In fact, after a time, the mixture and the SUI'· 

faces of the ftauches become a species of pyrites, hold
ing a very large proportion of iron, all the parts of which 
cohere strongly together. 

Blood cement. A cement often used by coppersmiths 
to lay over the rivets and edges of the sheets of copper in 
large boilers, to serYe as an additional security to the join· 
iogs, and to secure cocks, &c. from leaking, is made by 
mixing pounded quicklime with ox's blood. It must be 
applied fresh made, as it soon gets hard. If the proper
ties of this cement were duly inl-estigated, it would proba· 
bly be found useful for many purposes to which it has nev
er yet been applied, It is extremely cheap, and very 
durable. 

Flour paste. Flour paste for cementing, is formed 
principally of wheaten flour, boiled in water till it is of a 
glutinous or viscid consistence. It may be prepared of 
these ingredients, simply for common pul'poses; but when 
it is used by bookbinders, or for pape1· hangings, it is usual 
to mix with the flour a fifth or sixth of its weight of pow
dered resin or alum; and where it is wanted still more 
tenacious, gum arabic, or any kind of size, may be added. 

Japanese cement, or rice glue. This elegant cement is 
made by mixing l'ice flour intimately with cold water, and 
then gently boiling it. It is btautifully white, and dries 
almost transparent. Papers pasted together by means of 
this cement lVill sooner separate in their own substance 
than at the joining, which makes it useful in the prepara
tion of curious paper articles, as tea trays, ladies' dress
ing boxes, and other articles that require layers of paper to 
be cemented together. 

CENCHRUS, in botany, a genus of lhe poly;amia 
moaoecia cla!is of plants. There are two flowers, the one 
male, the other hermaphrodite; the proper Ooirer is singb 
with two lanceolated, acuminated, concave vah•es: there 
is no pericarpium, and but one roundish seed. There are 
eleven species. 

CENSOR, in Roman antiquity, a magi•trate whose 
business it was to reform the manners and to value the 
estates of the people. 

CENSUS, in Roman antiquity, an authentic declara
tion made before the censors, by the several subjects of 
the empire, of their respective names and places of abode. 
This declaration was registered by the censors, and con
tained an enumeration in writing of all lhe estates, land5', 
and inheritances, they possessed; their quantity, quality, 
place, wives, children, domestics, tenant.:., sla,·es. 

CENT, in commerce, an abridgment ofcenfum, is used 
to express the profit or loss arising from rhe sale of any 
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commodity: thus we say, tl:lere i• 10 per cent. profit, or Jt 
per cent. loss; which is 'i\r profit, or T1"'6 loss, upon the 
sale of the whole. Jn the trade of money, it signifies the 
benefit or ,interest of any sum of money. Thus money 
is worth 4 or 5 per cent. upon exchange. But in broker
age, it must be observed, that cent. is applied in a differ
ent manner. For example, if a broker or exchange agent 
takes~ per cent. for the contracts made by his interposi
tion, it is to be understood that there is paid to him t of a 
pound, vis. 2s. 6d. for every 1001. he negotiateu. 

CENTAUR, centuurus, in astronomy, a constellation 
of the southern hemisphere commonly joined with the 
wolf, and called centaurus cum lupo. In Ptolemy's cata· 
logue, it consists of 37 stars; in rrycbo's of 4; and of 3.l 
in the Britannic catalogue, with Sharp's appendix. 

CENT AUREA, a geuus of the polygamia frustranea 
order, in the syngenesia class of plants, and in the natural 
method ranking under the 491h order, composilre. The 
receptacle is bristly, the pappus simple, the corollulre of 
the radius funnel shaped, longer than those of the disk, 
and irregular. There are 77 species, of which we shall 
only mention two, vis. 

1. Centaurea cyanus, the blue bottle, grows commonly 
among corn. The expr~ssed juice of this Hower slain1 
linen of a beautiful blue colour, but i<;\ not permanent. Mr. 
Boyle sttys, tbnt the juif:e of lhe inner petals, with a little 
alurn, makes a beautiful perma11ent colour, equal to ullra
marine. 

2. Centaurea glastifolia. The root of this species is an 
article in the materia meclica. If has a rougl1, somewhat 
acrid taste, and abounds with a recJ vi:;cid juice. Its rough 
taste had gained it some esteem as an astringent; iii! acri· 
mony as an aperient; and Hs glutinous qualily as a vulner· 
ary: but the present practice takes very little notice ofit. 

CENTIPES, in zoology. See ScoLoPENDRA. 
CENTNER, among metallurgists and assayers, denote• 

a weight divisible first into a hundred, and afterward inlo 
other lesser parts. It is, howe¥er, to be observed, that the 
cenlnerof metallurgists is the same with the common bun· 
dreCl wei~bt; whereas that of assayers is no more than one 
dram, lo which the other parts are proportional, and nerer
theless pass by the names lOOlb. 64lb. 32lb. &c. 

CENTRAL forces, the powers whic~ cause a moving 
body to tend toward, or recede from, the cenlre of molioo. 
See 1\1ECHAN1cs. 

CENTRE of a bastion, a point in the middle ot the 
gorge of a baslion, whence the capital line commences, and 
is generally al the angle of the inner polygon. 

CENTRE of a conic section, a point in which the di .. 
ameters inten:ect each .other. In the ellipsis, this point 
is wit bin 1-be 6gure, and in 1 he hyperbola, witbont. 

CENTRE of a curv• of the higher kind, the poi at where 
two diameters concur. When all lbe drameters concur 
in the same point, sir Isaac Newlon calls it the general 
centre. 

CENTRE of a dial, that point where tl1e axis of the world 
intersects the plane of the dial; and the1·efore in dials 
thal have centres., it is lha1 point wJrnrein all the hour Jines 
meet. All rlials have centres, except such as have their 
planes parallel to the axis of the world. 

CENTRE of gravity, in mechanics, that point about 
which all the parts of a body, in any situation, balance 
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each other. Hence, 1. If a body i• •o•pende<l by this 
point as lhe centre of motion, it will remain at rest in any 
posilion in~iflerently. 2. If a body is suspended in any 
other point, it can rest only in two positions, vi=. when the 
centre of gra- ily is esnclly above or below the point of 
suspension. 3. 'Vben the centre of gravity is supported, 
!he whole body is kept from falling. 4. Because this 
point has a constant endeavour to descend to the centre of 
the earth, therefore, 5. \Vhen the point is at liberly to 
descend, the whole body mu1t also descend, eilher by 
sliding, rolling, or tumbling down. 6. 'l'be centre of gravity 
in regular uniform and homogeneal bodies, as squares, 
circ1cs, &c. is the middle point in a line connecting any 
two opposite points or angles. Wherefore, if such a line 
is bisected, the point ohection will be the centre of grav
ity. See MECHANtCf!l. 

CENTRE of oscillation, that point in a pendulum in 
which, if the weight of the sevel'al parts was collected, 
earh vibration would be performed in the same lime as 
when those weights are separate. This is the point whence 
the length of a pendulum is measured, which, in our lali~ 
tude, in a pendulum that swings seconds, is 39 inches and 
2-!0lhs. The centre of suspension is the point on which 
lhe pendulum hangs. 

CENT'RE of percussion, in a moving body, that point 
wl1erein the percutient force is greatest, or that point with 
which if the body strikes against any obslaclc, no shock 
sha11 be felt in the point of suspension. See MECHANICS. 

CENTRIFUGAL force, that force by which all bod
ies that mo\'e round any other body, in a curl'e, eacleav~ 
our to By oil" from the axis of their motion in a tangent 1o 
the periphery of the curve, and that in every point of it. 
See MECBAN1cs. 

CENTRIPETAL force, that force by which a body 
is every where impeJled, or any way tendp;, toward some 
point as a centre; such are gruity, or that force whereby 
bodies tend toward the centre of the earth; see l\JECHA N• 

1cs; magae1ical attraction, whereby lhe loadslone draws 
iron; and that force, whalever it be, whereby the planets 
are continually drawn b<ick from right lined motions, and 
made to move in curves. 

CEN'l'RISCUS, in ichthyology, a genus of fishes be· 
longing to the order ofamphibia nantes. The liead grad
t1ally ends in a narrow snonl, the aperture broad and Bat: 
!he belly is carinated, and the belly fins united. There 
are two species, vis. 

J. The scutalus, which has its back covered with a 
smooth bony shell, which ends in a sharp spine, under 
which is the tail, but the back fins are between the tail 
and the spine. It is a native of the East Indies. 

2. '!'he scolopax, see Plate XXVIII. Nat. Hist. fig.105. 
ha• a rough scabrous body, and a slraight ei<lended tail. It 
has two belly fins, with four rays each, and has no teeth. 
lt is found in the Medilerranean. 

CENTRUM lendiuosum, in anatomy, a point where
in the tenrlons of the muscles of the diaphragm meet. 
Scf> AsATOJ\I\~. 

CENTUMV!Rl, in Roman anliquily,jndges appoinl
ed fo deci<le common causes among the people. Thev 
were chosen three out of each tribe; and though fiv~ 
more than a hundred, were neT"erthele~s called centnm· 
liri, from the round number centum, a l.iuadred. 
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<.,,.,; 'l'l't..iSCULUS, in botany, n genus of plants call
ed by some anagallidiaslrum, and by others a species of 
anagaltis, the characlerit of which are these: it belongs 
to the tetrandria monogynia class of plants; the.flower ia 
monopetalous, the tube being globose, aud the limb di' id .. 
ed into four Ol'31 segments : the fruil is an uailocular cap
sule, containing i great number of roundish seeds. There 
ia one snecies, annual. 

CEt'iTURION, among the Romans, an officer in the 
infantry, who commanded a century or a hundred men. 
'l'he centurions held the first rank in the first cohort of a 
legion, and two of them the place of the two first hastati, 
or pikemen: the first among the principes was also a cen
turion. 

CENTUSSIS, in Roman antiquity, a coin containing a 
huudred asses. 

CEPHALANTHUS, a genus of the tetrandria mono
gynia class of plants; the corolla consists of a single petal; 
the tube is slender; the limb is divided into four parts, 

:~u~~,~~:e~P:~~,o~!~~a!:rng~ho:I~ t~~etu:e~l; t:eev~~~t ~~ 
these grow together, and form a round is}\ head: the seeds 
are numerous and oblong. There are five species, trees 
and shrubs of China. 

CEPHAL!C mtdicines, are remedies for disorders of 
the bead. See MEDICINE. 

CEPHALIC vein. See ANATOMY. 

CEPHEUS, in astronomy, a constellation of the north
ern hemisphere, the stars of which, in Ptolemy's catalogue, 
are 13; in Tycho's, 11; in Hevelius's, 40; and in IUr. 
Flamstce<l's, 35. 

CEPl c~rpus, in law, :1-return marle by the sheriff, that, 
upon a cap1as, or other like process, he bas taken the de .. 
fendant's body. 

CERAMBYX, in zoology, a genus ofbeelleo, of the 
coleoptera order, the characters of whic~ are these : the 

~~~~~~~'a~·: Joc~~~~:~:t:~c~~.u~o~1~1~J 1:~ t~a~~xe~sf ;:!~~;~ 
Under this genus is comprehended the Capricorn beetle. 
There are 33 species of this genus enumerated by Lin .. 
nreus, principally distinguished by the figure of the breast. 
See Plate XXVII. Nat. Hist. figs. 99 and JOO. 

CERASTIUM, mouse ear, a genus of lhe decandria 
pentagynia class of plants, the flower of which consists of 
five b.ifi.d petals; and its fru!t is a very long onilocular pod, 
conlarnmg numerous roundish seeds. There are 18 spe .. 
cies of I his weed. 

CERA: TE, ia pharn:acy, a medicine use.d exlernally in 
several diseases, especially those of the skm. It is gener
ally of four sorts, the white cernf e, t Le yellow cerate, the cic .. 
atrizing: cerate, and the mercurial cerate. See PHARl\Ucv. 

CERATIOLA ericoides, heath hornbush, in botany a plant of the class dioecia, order diandl'ia, cal. none, cor: 
none,,drupa 2 sperm. frulescenl, a natire of Georgia and 
Carolina. (b) 

CERA TOCA RP US, a genus of the monoecia monan
dria class ofphnts, distinguished by having no petals, and 
a .small, compre ~sed, and b1cornate seed, not unlike that of 
b1dens. 
CERATO~IA.' the car.ob tree, or SI. John'• bread, a 

genu.s of the lnoecia onler, m the_rolygamia class of plants, 
and m the natural method rankrng under the 33d order, 
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lomentaceie. The calyx is hermaphrodite and quinque· 
pnrtite; there is no corolla; the stamina are five; the 
style is filiform; the legumen coriaceous and polysper· 
mous. It is also dioecious, or male and female distinct 
on different plants. There is but one species, vis. 

Ceratonia siliqua, a native of Spain, of some parts of 
Italy, and the Levant. It is an evergreen; and, in the 
countries where it is native, grows in the hedges. It pro
duces a quantity of long, flat, brown coloured pods, which 
are thick, mealy, and of a sweetish taste. These pods 
are eaten by the poorer sort of inhabitants whtn there is a 
scarcity of other food; but they are apt to loosen the 
belly, and cause gripings of the bowels. 

CERATOPHYLLUM, a genus of the polyandria 
order, in the monoecia class of plants, and in the natural 
method ranking under the 15th order, inundatre. The male 
calyx i!i mullipartite ; no corolla; stamina from 16 to 20; 
the female calyx is mullipartite; uo corolla; one pistil ; 
no style; one naked seed. There are two species, of 
no note. 

CERBERA, a genus of the monogynia order, in the 
pentandria class of plants, and in the natural method rank
ing under the 30th order, contortre. The fruit is a mono .. 
spermous plum. Of 5, the most remarkable species is, 

Cerbera atrouai, a native of the warm parts of America. 
It rises with an irregular stem to eight or ten feet, sending 
out many crooked diffused branches, with thick succulent 
leaves of a lucid green, smoolb, and very full of a milky 
juice. The flowers come out in loose bunches at the end 
of the branches; they are of a cream colour, having long 
narrow tubes, and at the top are cut into five obtuse seg
ments, which seem twi$ted. The wood of this tree swells 
most abominably, and the kernels of the nuts are a deadly 
poison, to which there is no antidote; so that the Indians 
will not even use the wood for fuel. 

CERCELE, in heraldry. A cross cercele is a cross 
which, opening at the ends, turns round borh ways like a 
ram's horn. 

CERCIS, the Judas tree, a genus of the monogynia 
order, in the decandria class of plants, and in the natural 
method ranking under the 33d order, lomentacere. The 
calyl< is quinquedenlated, and gibbous below; lbe corolla 
papilionaceous, with a short vexillum or f\Jg petal under 
the wings or side petals; a leguminou11 plant. There are 
only two species, both deciduoui;i. The most remarkable is, 

Cercis Caoadensis, or Canadian cercis; it will grow to 
the size of twenty feet in some places. The branches 
are also irregular: the flowers are usually of a palish red, 
and show themselves in spring, before the lea\·es are grown 
to their size. The flowers are often eaten in sallads, and 
alford an el<cellent pickle. 

CERDONIANS, in church history, persons who main
tained most of the errors of Simon Magus, Saturnel, and 
other Gnostics. They asserted two principles, the one 

. good, and the other evil : this last, according to them, was 
creator of the world, and the God that appeared under the 
old law; the first, whom they called unknown, was !be 
father of Jesus Christ; who, they taught, was ouly incar· 
na'te in appearance, and was not born of a virgin, r.or suffer
ed death, but in appearance. 

CEREAL IA, in antiquity, feasts of Ceres, instituted by 
Triptolemus of Elcusis, in Allica. 
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CEREBELLUM, in anatomy, the hinder part of tbe 
brain. See ANATOMY. 

CEREHRUl\1. See ANATOMY. 

CERINTHE, honey wort, a genus of the monogynia 
order, in the pentandria class of planta, and in the natural 
method ranking under the 41st order, asperifolire. The 
limb of the corolla is a venlricose tube, with the throat 
pervious ; and there are two bilocular seeds. There are 
two species, nalives of Germany, Italy, and the Alps. 
They are low annual plants, with purple, yellow, and red 
~owers, wbi~h m_ay be propagated by seed sown in autumn, 
rn a warm s1tuaf1on. 

CERINTHIANS, in church history, a Christian sect 
follo\Vers of Cerinthus, who lived and published his here: 
sy in lhe lime of the apoalles themselves. They did not 
allow that God was the aulhor of the creatures, but said 
that the world was created by an inferior power: they 
attrib_nted to this creator an only son,. but born in time, 
and d11ferenl from the world: they adm11fed several angels 
and inferior powers; they maintained that the law and 
the prophets came not from God, bul from the angels; and 
that the God of the Jews was only an angel. They dis Jin· 
guished between Jesus and Christ : and said, thal J e11ua 
was a mere man, born, like olher men, of J.osepb and Ma1y; 
but that be excelled all other men m prudence aud 
wisdom; that Jesus being baplized, the Christ of lhe SU• 
pre me God, that is, the Holy Ghost, descended upon him; 
and that by the assistance of this Christ, Jesus perform· 
ed bis rnincles. Jt was partly to refute this sect that Sf. 
John wrole his Gospel. 

CEROPEGIA, in botany, a genus of the penlandria 
monogynia class. The flower consisls of a single pelal; 
the tube is cylindraceous, oblong, and terminating with a 
long globose base; the limb is small, and divided into 6ve 
segmenls: the fruit is two cylindraceou1 acuminared 
floscules, containing one cell, and dh·ided by two vah·es; 
the seeds are numel'Ous, imbricated, and oblong. There 
are six species. 

CERTHIA, in ornifbology, the creeper or ox eye, a 
genus belonging to the order of picre_. The beak is arch· 
ed, sle~der, sharp, and triangular; the tongue is sharp at 
the pomt; and the feet are of the walking kind, or having 
the toes open and unconnected. Of Ibis genus near 50 
species have been enumerated. The following are a few 
of the most remarkable: 

1. The familiaris, or common ox eye, is gray above and 
white underneath, with brown wings, and ten white spote 
on the len prime feathers. This bird is found in most 
parts of Europe. though it is believed no where so common 
as in Brifain. It may be f bought more scarce 1han it really 
is by the less alfenlive observer; for, supposing it on the 
body or branch of any tree, the moment ii obsenes any 
one, it gets to the opposile side, and ~o on, let a person 
walk round lhe tree ever so often. 1lhe facility of its 
running on the bark of a tref", in all diret'1ions, is wonder
ful ; this it does with as much ease as a By on a glai.s win· 
<low. Ifs food is principally, if not wbolly, insects, which 
it finds in the chinks and among !be moss of lrees. It 
builds its nesl in some hole of a tree, and lays generally 
five eggl;l, very rnrely more than seven; these are ash 
coloured, marked al the end with spots and streaks of a 
deeper colour. 
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2. The hook hilled green creeper inhabits the Sand
wich islands in general, and is one or the birds whose 
plumage the nati ~·e'I ma~e m:e of in construe.ting their 
feathered garments; whtch having these olive green 
feathers, intermixed with the beauliful scarlet and yellow 
onea belong;ing to the next species, and yello~ tufted bee 
ealer, make some of the most beautiful coverings of these 
islanders. 

3. The pusila, or brown and white creeper, is not abo,·e 
half the size of our E11ropean creeper. The upper part of 
the body i~ brown, with a changeable gloss of copper: th.e 
under parts are white. It is a native of the Cape, and IS 

fond of huney. 
4. 'The 1.Joteni, or Lotens creeper, bas the head, neck, 

back, rump, scapular:i, and upper tail co,·erts, of green 
gold; bcnealh, from thr, breast to the \'en1, of velvet 
black, which is separaletl from the green on the neck by a 
trans\ erse bright violet band. It inhabits Ct:ylon and 
l\Iadagascar. 

5. '.rhe cerulea, or blue creeper, has the head of a most 
eleganl blue; but on each side there is a stripe of black 
like veh·et, in which the eye is placed: !he chin and 
throat are marked with black in the same manner; the 
re•t of lhe body violet blue. It inhabits Cayenne. It 
makes ils nest with great art. rrhe outside is composed 
of dry stalks of grass, or such like; but within of\ ery 
downy soft material;;i, in lhe shape of a retort, which it 
suspends from ~ome weak twi~, at the end of a branch 
of a tree, the opeDing 01· mouth downward, facing the 
ground: lhe neck is a foot in lengtL, but the real nesl is 
quile at the top, so thal the bird has lo climb up this fun .. 
nel like opening to get at the nest. Thus it is secure 
from every harm; neilher monkey, snake, nor lizard, <la ring 
to \'fnture at lhe end of the branch, as ii would not stead
ily support I hem. 

6. The sannio, or mocking c1·eeper, is of the size of lhe 
)esser thrush. On the cheeks is a 11arrow white spol: the 
head, e'<peria\ly on the cron'n, is inclined to violet; the 
plumage in e;eneral i;; oli\'e green. It inhabils both the 
islands of New Zealand. ft bas an agreeable note in gen
eral; but at limes so rnries and modulates the \oice, 
that ii seems to imitate the notes of all other birds; 
bence it wa~ call~d by the English !he mocking bird. See 
Plate XXVIT. Nat. Hist. fig. 101. 

CERTIFICATE, in law, a wriling made in any court, 
to e;ive notice to a1101her court of any thing clone therein. 
The clerks of !he crown, assize, and the peace, are to 
make cerlificates info lhe king's bench of the tenor of all 
in<liclmenls, conviclions, outlawries, &c. 

CERTIFICATION of assfae of no11el disseisin, a 
writ g1«rnted for !he re-examination or review of a matler 
passed hy assize before any justices; as where a man ap~ 
peari11g by his bailitffo an assize brought by another, has 
lost the day, and ha"ing somethin~ more to plead for him
tJelf, a~ a llced of release, &c. which tbe bailiff did not or 
rnighl nor pleat! for hirn, desires a furl her examination of 
tht! caucie, either before the same justices or others, and 
obtain~ lf'tler~ patent lo lhat effect. 

CERTIOR \RI. The writ of certiorari is an ori~inal 
'"-rit, i~ciuin ,!!'; out of the court of chancery or the king's 
bench, directed in the king's name to the judges or offi
crrs ofinfel'ior courfq, commanding them lo cerlify or to 
ref urn I he records of a cause depending before them, to 
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lhe end the party may have lhe more sure and spce_il.r 
justice before the king or such justices as he shall assrg1· 
to determine the cause. 1 Bae. AbL·. 

A certiorari lies in all judicial proceedings in which a 
writ of error does not lie; aud it is a consequence of all 
inferior jurisdiclions erected by act of parliament, to ban 
their proceedings returnable in the king's bench. Ld. 
Raym. 469. . . . . 

Jn parlicular cases the court will use their d1scrcfJon 
to grant a cerliorari, as ~f f~e de~e~dant is of good ch~r
acler, or if the prosecul1on 1s mahc1ous, or allended with 
oppresshe circumstances. Leach's Ham. 2. c. 27. s. 28. n. 

The courts of chancery and ki!1g's bench may award a 
certiol'ari; to remo\'e the proceeding from any inferior 
courls, whelher lhey are of ancient or 11e~· ly created 
jurisdicrion, unless the statule_ or_ cl~ar~er wlm·!l creates 
them exempts them from such JUl'ISthct1on. 1Salk.144. 

pl.JERT MONEY, a fine paid yearly by the residents 
of se\ era! manors to the lord thereof, and sometimes to 
the hundred 1 pro certo left, that is, for the certain keep
ing of the lee!. 

CERVICAL ne.-ves. See ANATOMY. 
CERVIX, in anatomy, denoles properly tbe hinder 

part of the neck. See A~ATOMY. 
CERUSE, or CEaoss, white lead, a sort of calx of lead, 

made by exposing plates of that melal to tbe \apour of 
vine2;ar. See CeYMTSTRY. 

CERVUS, the Plag m· deer kind, in zoology, a genus 
of quadrupeds of fhe order of the pecora. "rhe generic 
characler is: horns solid, covered while young ldth a 
lrniry skin, growing from lhe top, nakecl, annual, br:.rncl1ed. 
Front 1ee!h in the lower jaw, eighl. Canine teeth, none; 
somelimes single in the upper jaw. 

J. Cen' llS alces, or elk. The elk, by far tho largest 
animal of jhis genus, is, when full grown, scarcely inferior 
to a horse in size. It is common to lJOth co11linents, in
habiting only the coldest regions, and is obsened to arri,·e 
at a greater magnitude in Asia and America than in Eu
rope. In its shape it is much less eleganl tl12n lhe rest of 
the deer tribe; ha\•ing a nry short and I hick neck, a large 
head, horns dilating almost immediately from the base 
into a broad palmated form, a thick, broad, heavy npper 
lip, hanging nry much over the lower; \'ery high shoul
ders, and long legs. Notwilhstan<ling its awkward pro
portions, it is, however, of a noble and majei;tic appear
ance. 11 is also a mild and harmless animal, and princi
pally supports itself by browsing the boughs of lrees in 
the vast and dreary forests of the frozen zone. The 
greatest height of the elk is about sen::nleen hands, 
and ils grealest weight about 1229 pounds. The horns 
ha\·e been known to measure each 32 inches in lenglb. 
rr1ie female is rather smaller than the male, anJ has no 
horns. See Plate XXVIJI. Nat. Bisi. fig. 103. 

Jn Europe the elk is found rhiefly in Sweden, Norway, 
and some pa1·ls of ~ussia. l_n .Asia it oc~urs. in t?e woody 
tracts of the Russian dom1111ons; und 111 Siberia in par
ticular is found of gi~anlic magnitude. Jn America it 
seems to be most common in Canada, and the rountry 
round the great lakes, and is called by the name of moose 
deer. 
Th~ ~lk,_ t_hougl~ naturally of an inoffensive and peace· 

able drspoS1t1on, displays a high degree of courage, and 
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even ferority, when suddenly attacked; defending himself 
wifh great ""igour, not only with bis horns, but also by 
slriking viol enlly with his fore feet, in the use of wbirh he 
is so dex •erous a3 easily to kill a dog, or even a wolf, at a 
sing le blont. . 

2. Cerrns taranUus, or reindeer, see Plate XXVllI. 
Nar. Hist. fig. 10.t. like the elk, i• an inhabitant of the 
norlhern regions. In Europe its cbief residence is in 
Norway and Lapland. In Asia it frequeoIS the north 
coast as far as Kamtschalka, and t!Je inland parts as 
far as Siberia, In America it occurs ia Greenland, and 
does not extend further soulh than Canada. The height 
of a foll grown reindeer is four feet sii:t inches: the body 
is of a somewhat thick and square form, and the legs short· 
er in proportion than those of the stag. Its general col· 
our is brown above and white beneath; but as it'·advances 
in age, it often becomes of a grayish white. No animal 
of this tribe appears to vary so mt1ch in the form and 
length of its horns as the reindeer. In general the horns 
are remarkable for their great length and proportional 
slenderness, and al'e furnished with a pair of brow antlers, 
with 1videly expanded and palmaled tips directed for
W3.rd. In I he young and middle aged reindeer the horns 
are remarkable for I heir slender form; but as the animal 
advances in age, they are of a stronger appearance. \Vith 
1be Laplanders, indeed, this ar:imal is at once the substi
tule of the horse, the cow, the sheep, and goat. 

3. Cerrns elaphus, or stag, is one of those innocent 
and peaceable animals that seem de5fined to embellish the 
forest, and animate the solitudes of nature. The elegance 
of his form, the lightness of his molions, the slrength of his 
limbs, and lhe branching horns with which bis head is 
decorated, conspire to give him a high rank among quad
ruped$, and to render him worlhy the admiration of man
kind. It varies bolh in size and colour in different coun
tries, but is generally about three feet and a half high, and 
of a reddish brown colour, whitish beneath. The horns 
vary as to size, &c. 'The general number of branches in 
a well grown slag seems to be six. or seven, but they are 
somelimes far more numerous. 

The sla~ is a native or almost all the temperate ports of 
Europe, as well as of Asia. It also occurs in North 
America, where it occasionally arrives at a larger size 
than in the old continent, except in .Siberia, where it is 
found of gigantic mognilude. 

Stags in general cast or shed their horns sooner or la fer 
in the month of March, in proportion lo their ages. At 
the end of June they are full grown, and the animal rubs 
them strongly against the boughs of trees, or any 
convenient object, in order to free them from the skin, 
which is now become useless, and by 1he beginning of Au. 
~nst they assume fhe full strength and con~istence, which 
they relain thron~hout the remainder of the year. 

4. Cerrns darn;, or fallow deer, is considerably smaller 
than the stag, and iS of a brownish bay colour, more or 
Jess deep in different individuals; whitish bene~th, on the 
insides of the limbs, and beneath the tail, which is some
,. hat longer in proportion than that of the slag. In ils 
~eneral form, the animal greatly resembles the stag, hav
ing the same elegance of a~pect, with a more gentle tlis
position. It is not so common as the stag, and is even a 
rare animal in some parls of Europe, as in France and 
Germany, but in Spain is said lo be found nearly equal to 

the ~fag in size. The manners of tlic fallow deer ;esem
ble those of lhe stat;, bul it is obsen ed lo be le&i; delicale 
in the choice of ils food; eating a Yariely of' egelablei 
which are refused by the former. II arrh·es at full 
growlh and perfection in about 1bree year.!!, an<l is said lo 
lhe about twenty. 

The horns are anr.nally shed, as in tbe stag, but at a 
somewhat later period. 

5. Cervus Virginianus, Virginian deer, is n nath·e of the 
nort~ern pa~ts of Americ.a, where it is found in usl herds, 
and 1s an anunal of great unporlance lo the Indian nati\·e5 
who dry its flesh for their {\•inter provision. The size of 
t~e"'animal is that of the fallow deer: its. colour a light 
c1nereous brown; the horns slenc.ler, bencling very much 
forwanl, with numerous b1·anches on the interior sides, and 
no brow antlers. 

rrhis species appears to occur in almost all parts of 
North Amt"rica, aad they abound in the greatest alum. 
dance in the vast savanna~ contiguous to the l\lit!si11irpi 
and the great rivers which flow into it; grazing in innu
merable herds, along wilh stags and buffaloes. 

6. Cenus axis, or spotted axi~, see Plat~ XXVITL Nat. 
Hist. fig. 102. isa most beauliful animal. lls size i"nearly 
that of the fallow deer, and ils colour an elega111 light ru
fous brown, <lisliriclly and beautifully marked wilh very 
numerous white spols. It is described by Pliny among 
the animals of lndia1 and is said to ha\e been s:trred to 
Bacchus. It has Oeen inlroduced into Europf', and 
is occa~ionally seen in parks and mena g;eries. Ir is readi
ly lamed, and seems to suffer but Jirtle from a ch11.nge of 
climale. 

7. C. Axis, middle. "Wbelher Ibis is a variety of !he 
fonner, or speci6call,r distinct, docs nol appear perfeclly 
clear. Jf is of a middle size, between lhe spolled ni1 
and the great axis. In lhe colour of its hair, it resemble1 
the first sort, but is never spoiled. Jt inhabils dry 
hilly forests in Ceylon, Borneo, Celel>es, and Jan, 
where it is found in very numerous herds. lls flesh is 
much esteemed by the oath· es, and is dried anJ salted for 
use. 

8. C. Axis, great. The existence of thii species or 
variely is ascertained from a pair of horns in the British 
museum, reserr:bling the former kinds in shape, but ef 
large r si ze : they mea~ure 1wo feet nine inches in lenglh, 
are of a whitish colour, and are Yery strong, thick, and 
rugged. l\Jr. Pennant coajeclures that they werebroue:ht 
from Ceylon or Borneo, haYing been informed by !\Ir. 
Lot en, wl.Jo haU long res.j<led in the former of these islands, 
1 hat a very large Jc ind of stag, as fall as a horse, of a red
dish colour, and with trifurcalecl horns, existed 1bere as 
well as in Borneo. 

9. Cervus pygargns, or tailJess roe. Thi~ species i1 
clescribec1 in fbe first rnlume of Dr. Pallas's '1.'ra,·el~, and 
is a native oflhe mounlainous parts of Hircaoia, Russia, 
and Sibe ria; inhabiting the loffiest parts of those regions, 
but in. winier descending info the plains, the hair al that 
season assuming a hoary appearance. Jn ils form it re
sembles the roebuck, but is larger. lls colour is brown, 
with the outsides of the limbs and under parts of the body 
yellowish. It bas no tail, but a mere broadish cutaneou1 
excrescence. 

10. Cervus I\lexicanus, or Mexican roe, is ahont the 
size of the common or European roebuck, and of a red· 
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tlish ~olour, but when young is often spotted witl1 ~·hife. 
Tbe horns are thick, slrong, and rugged: they l.Jend forward, 
and are about ten inches long. '.fhe flesh is said to be far 
inferior to the venison of Europe. . 

11. Cer\'us porcinus, porcine deer, bas slender tr1fur· 
cated horns, thirteen inches long and six inches at tbe 

~e3:~ t:w~hi:c~=~~:'n1r:~~~1~;:~~~<lh~~q ~~l::re b~~~:di~ ~\~: 
body is thick anti clumsy, I he legs 6ne and sleud~r; lh_e 
colour on 1 lie upper part of 1 he neck, body, and sades, ts 
brown; 1he bel1y and rnmp lighter. 

12. 'l'he cernli capreolus, or common roe, is of a red~ 
cJi:ih brown rolour, and is the smallest of the European 
ani1nah; of Ibid gr11u8. 

'l'be common or general measure of the roe is three feet 
tline inches from r10se lo tail; the height before, I wo feet 
three inc!Jes; but beliinfi, lwo feet Reven iucbes; Ille 
horns are about si" or eight inches loog, and are s11on;r, 
upr1gl1f, rngged, and frifurcale<l: the general colour of 
Hie animal is 1ed<lii;h brown, more or Jes3 <leep in differ
ent indi\ iJuals, and !he rump is while. It is an inhabi
tant of most part~ of Europe, as far as Norn·ay; ii also oc
curs in some parls of A"lia, but is not lo be found in Africa. 
'V hetber ii is a nath e of America seems somewhal doubt
ful, though some species nearly allied lo it are found in 
that conlinenl. 

13. Ccn us munljac, or ribbed faced def'r, is a nali\'e of 
J :t\'a and Ceylon, and is somewhat smaller than the com
mon roebuck, aurl of a !Lick form, like !be porcine deer. 
The horns are trifurcated; bul what seems principally to 
distinguish I his animal, is the appearance of tb1·ee longiludinal subculaneous ribs, eX"lending from tbe horns to lhe 
eyes. From each side of the upper jaw hangs a tusk; so 
1hal I his species differs in that respect from most of the 
ge(IHS. 

14. Cr-rvn<i gnineensi.:;, or gray deer, is the 11ize ofa cat; 
the colour grav, with a line of black behveen lhe ears, a 
large spol of black abo' e the eyes, and on f'ach siJe of 
the throat a line of black, poinling downward: 1he middle 
of lhe breast IJlack; the fore legs and si<le!:I of the belly, as 
far as lhe hams, marked wilb black; the Pars ralberlong; 
the under side of the tail black. It is said to be a native 
of Guinea. 

CESA RE, among logicians, one of the modes of the 
second figure of syllol!i~n1s; the minor proposition of 
~·hich is an nnher'lal affirmati\e, and the other hvo uni· 
'Versa! negatives: lhus, 

cE Noimmoralbooksougllttobe. read: 
SA U11t every ob!ceuebook is Immoral; 
nE Therefore noobsct!ne LookoughttoLereiul. 

CESSATION, ce~satio a clivinis, in lhe Romi~h 
church, is when, for any nolorious inj11ry to the church, 
a !!lop i:s put fo all <li\·ine offkes and 1he administralion of 
the '-<LCramcnts, ancl Clnislians are deprh etl of flturch 

~:::::~:~ lh~ f,~,~:~:io~i~i\~;r:2~~eanmi:~~61~~c~1!',1·r~',~:~~:t~'~ 
sudt •·hurche!! of any place inlerdirled, a~ arc not ex
presi;ly ~1nd~r the in_tcrdirt, and e\en celel.Jraled solemnly 
011 ccrta111 l11e;h festn·al", the church doors beinu shut: 
but in a CCll..,alion, no reli~iou" senire can be performe<I 
~oll'11111!J; lhe only liberty allowed i$, in order to 1e11ew 
the cou~ecratet.1 h~c;;~ lo repeat erery week a prirntl'! 
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mass in the parish churches, the doorc; being sbnt, obscn•
ing al:so not to ring the bell. l\loreover it is hmful, timing 
tbe cessation, to adminic.ter baplism, co116rma1ion, a11t.l 
penance, to such persons as desire ii, prodded tht!y are 
uot excommunicated, or under an i11terclict. 

CESSA VIT, in law, a writ that lies. in many ca.;;es, 
upon tbi:; general ground; I bat lie against ''hum it is 
brought has for two years ceased or neglected lo perform 
such senice, or to pay such rent, as he is hound to by 
his lenure, and bas not upon his lands aud tenements sLfl.i
cient goo1ls or cal lie to be dislrained. 

CESSION, is where an ecclesiastical per~o11 is created 
a bishop, or ld1ere a parson of a parsonage tab.es ano1her 
benefice, wilhoul di,.pensatio11, or olhcrwitte nol quali6erl, 
&c. i11 bolh cases, 1heir firs1 benefices a1e said lo be \Oid 
by ces~ion: and to 1ltose benefices uhid1 1lie person ''ho 
\\as created a bishop enjoye•I, 1he king sltall presenl fur 
thal time, wbo:;oe,er is palrnn of them; and in lhe ol!Jer 
cas~s lhe palro11 may present. 

CESTRUl\J, baslard ja:smine, a genus off he monogynia 
orde1, in the penlan<lria class 1Jfpla11t:s; and in lhl' natural 
method ranking under ·rhe 28th order, lurhlre. The co· 
rolla is funnel shaped; !he slami11a each sencJing 0111 a lit
tle loolh about lhe oiidt.lle of the inside. 'l'hel'e are six 
species, all natives of the warrnesl par!~ of Amel'ica; so 
canuot be presened in lhis counlry withoul ar1ificial J1eat. 
They are flowering shrubs, rising in height from the to 
lwelve feel, lfilh flowers of a while, or pale yellow colour. 
Tbe flowers of one species, called llaclmin~ton ja~mine, 
emil a slrong scenl afler sunsel. They m<tJ be propagated 
ei1her by seed or cul tings. 

CESrrUJ, a French worcI, signifyin~ he or J1im, fre
quently used in our law wrilings. Thu!!, cest11i qni trnsl, 
a person who bas lantJs, &c. committed lo him for 1he 
benefit of anolher: and if such person clues 1101 perform 
his trust, he is compellable fa ii in chancery. Ccstui qui 
Yit, one for whose life any lands, &c. are granted. Ces
tui qui use, a person to \\·hose use any oue is infeoffed of 
lan<ls or lenements. Formerly !he feoffees lo uses were 
deemed owners of lhe land, but now the possession is ad
judgecl in cestui qui use. 

CETUS, in aslronomy, a constellalion of the soulbern 
hemisphere, comprehending twenly-two stars in P10Ic. 
my's catalogue, twenly-one in Tycho's, and in the Brilau
nic catalogue ninety-seven. 

Jn this conslellation i~ a variable slar which appears 
aud disappears periodically, passing t hrone;h l he se\ era I 
t.le~rees of ma~nitude both iucreasing and diminishing in 
about 333 1lays. 

CETE, the se,·enlh order in the mammalia class of an
imals; lhe characters of which arP, l.Jrentl1ing:: aperlures on 
the head, 1ail horizontal, no claws. The animals of Ibis 
or<ler are all of the whale kind. 

Narure has beslowecJ on lhi<l, tribe an internal structure 
in all re!'pecls agreeing with I h<ll of qnadrnpeds; ilncl in a 
few olher:s the exlernal pilrfq are holh ~imilar. Cetareous 
fish,_ like land. animal .... ,_ brea!he by mPans o~ lurur;;, being 
deslllule of i:oll;;. Tl111:"> obh!!;es l~ena to r1..,e f1equently 
on rite surface of lhe \\aler to respire, to sleep on thec;ur
fore, as well as lo pf'rfu~m SC\'eral olher fllnclion~. rrhey 
ha,·~ !lie power o.f 11lleri~!!; sound .. , surh as he1lowinµ: and. 
makrne: o1her no1sea demed to g~nuine fi~h. Like land 
animals they ba\'e warm blood, bring forth, and suckle 
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their young. showing a strong attachment to them. 'l,beir 
hoc.lies benealh the skin are enlirely surrounded with a 
thick layer of fat, blubber, analogous lo the lard on bogs. 
'The number of'their 6ns never excee.ls three, viz. two 
pectoral 6ns, and one back tin; but in some species the 
last is wanting. Their tails are placed horizontally, or 
flat, in respect to their bodies; contrary to the direction 
of those of all other fish, which have them in a perpendic
ular site. This situalion of the tail enables them to force 
themsel\'eS suddenly lo the surface of the water lo breathe, 
which they are so frequenlly constrained to do. Not
withstanding the many parts and properties which cetace
ous fish have in common with land animals, yet there slill 
remain others which render it more natural to place them 
in the rank of fish : the form of their bodies agrees with 
that of fish; they are enlirely naked, or covered only 
with a smooth skin ; they live constanlly in the water, 
and have all the actions of fish. '.rhis order comprehends 
the monodon, or narwhale, or sea unicorn; balrena, or 
common whale; the physeter, cachalot, or spermaceti 
whale; and de1phinus, dolphin, grampus, porpus, &c, 

CHA, in commerce, a thin light silk stuff made in China, 
and worn by the inhabitants for a summer dress. 

CHJEROPHYLLUM, cberwil: a genus of the digynia 
order, in the pentan<lria class of plants; and in tlie nalu· 
ral method ranking under the 45th order, umbellalre. 
The involucrurn is reflexed concave, the petals inflexed 
con.late; the fruil oblong and smooth: There al'e ten 
species, two of which, called cow weed and wild cber\.il, 
are weeds common in many places in Britain. The rools 
of the first have been found poisonous when used a:-; par· 
~neps; the flowers afford an indilferent yellow dye; the 
]eaves and stalks a beautiful green. Its presence indi· 
cates a ferlile soil, but it ought to be rooted out from all 
pastures early in the spring, as no animal but the ass will 
eat it. The leaves are recommended by Geoffroy as 
aperient and diuretic, and at the same time grateful to the 
pl:llate and stomach. He even asserts that drop:iies 
which do not yield to this medicine caa scarcely be cured 
by any olher. He rlirecls !be juice to he given in the 
dose offhree or four ounces every fourth hour, and con· 
tinned for some time, either alone or in conjunction \vilh 
nitre and syrup of the (h·e opening roots. 'l'he other 
species of chrerophyllum are not possessed of any remark· 
able property. 

CII.iETODON, in ichthyology, a ~enus of fishes be
longing lo I be order of thoracici. ';f he teeth are \'ery 
uurnerous, thick, setaceous, and fie:ule; the rays of the 
gills are six. The back fin and lhe fin at the anus are 
tieshy and squamoul'J. There are 23 species, distingui$h· 
eJ frorn each of her principally by the figure of the !ail, and 
the number of spines in the back fin. The most remark· 
able is the acuminatus, or ~hooting fish, ha,-ing a hollow 
cylimhical beak. It is n native of the East Indies, where it 
frequents the sides oft he sea and rivers in search of food; 
from its singular ma110er of obtaining which it receives ils 
name. \Vhen it spies a fly sitting on the plants that grow 
in shallow water, it swims to lhe dislance of four, fi\'e, or 
six feet; an(l !hen, with a surprising dexterity, it ejects 
out of it~ tubular mouth a single drop of wafel', which nev· 
er fails striking the ny into the waler, where it soon be· 
comes ils prey. See Plates XXVIII. and XXXIII. Nat. 
Hist. Jigs. 113, 11~, 115, 116. 
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CHAFFERS, in our old record•, signify wares or 
merchandi~e; and hence the Wol'd chaffedng is used for 
buyin!!; and selling. 

CHAIN, a kind of measure in Fl'anre, in the tralie of 
\Vood for tuel: lbere are chains for wood Ly tale, for wood 
by the rope, for faggols, for cleft wood, and for round 
sticks: I here are also chains measuring the shea\ es of all 
sorts of corn, &c. 

CBAINS in a ship, those irons to which the shrouds by 
the masts are made fast to the chain walls, v. hich are the 
broad timbers made jetting oul of lhe sides, to which the 
shrouds are fastened and spread out, the Uette1· lo secure 
the masts. 

CttArN SHOT, two bullets with a chain between them. 
They are used al sea to shoot down yards 01· masls, and 
to cul the shl'ouds or rigging of a ship. 

CRAIN PUMP. See PuMP. 

CHAIN, in surveying, a measure of length, macle of a 
certain number of liuks of iron wire, sen ing to take the 
distance between two or more places. Gunler's chain 
contains 100 such links, each measui·ing 7 T9ri2~ inchei, 
and consequently equal to 66 feel, or four poles. See 
SURVEYING. 

CHALCEDONY, in natural hislory, a genus of semi. 
pellucid gems_, of an e\ en and regular not labulaled lex
ture, of a semi-opaque crysraline ba~if=, and \-'ariegaled 
with ditferenl colours, dispersed in form of rnil!ls and 
clouds, and, if nicely examined, fo1111d to be oning fo an 
admix lure of various kimls of eal'ths or mejaf~, but imper
fectly blended in the mass, and ofren visible in clistinct 
moleculre. Of this genus there are a greal many species, 
as lhe bluish white chalcedony; !he brownish black chal· 
cedony, or smoky jasper or cap nit is of lhe ancients; and 
the yellow and red chalcedony. 

This stone is found abundantly in many countries, p1r· 
ticularly in Iceland and the Feno i:oilands. Jt is mod 
commonly amorphous, or in rounded masi!les. Its 8pecif
ic gravity is from 2.61.5 In 2.703; and ii is compo1ed of 
84 parts of silit:a, and 16 of alumina, mixed wilh iron. 
'\Vhen striped white ant! black, or brown allernalely, it is 
called onyx; when striped white and gray, it is denomi
nated clwlcedonix. Black or brown chalcedony, when 
between lhe eye and a strong light, appears of a dark 
red. 

CIIALDRON, a dry English measure, consisting of 
thirty·six bushels, heaped up according to the sealed 
bushel kepi at Guild ball, London; bu! on ship board, 
fwenty.oue cJrnl<lron of co'1.ls are allowed to 1be score. 
The chaldron should weigh two thousar.d pounds. 

CHALIZA, in Hebrew antiquity, the ceremony where
by a woman, left a widow, pulled off her brother in law's 
shoes, \Tho should- ba\'e etlponsed her; after which she 
\Vas at liberty lo marry TI.hum sbe pleasecl. 

CHALK, in nalural history, the English name of the 
while, dry, calcareous earth, with a dusty surface, found 
in hard masses, and called by authors <'re.ta, aud lerra 
cret~. See CHVMJSTRY. 

CHALLENGE, taken either against per•ons or lhia~s: 
persons, as in assize the jurors, or any one or mo1e 
of them; or in a case of felony, by a prisoner at lhe bar. 

Challene;e of jurors is oflwo kinds; eilher lo 1he array, 
by which is meant the wholeju1·y a~ it sl:mdi'I <•rraJecl in 
the pannel or little square pane of parchment 011 which 
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the jurors' names are wri11en; or lo the polls, by which 
are meant the st:,·eral particular persons or heal1s in the 
array. I lnsl. 156. 

Challenge to the array is in respect of the parliality 
or default of I he sberi(f, coroner, or other officer that made 
the return; and it is tben twofold: 1st. Principal chal. 
lenge to the array, whiclt if it is made good, is a sufficient 
cause of uceplion, without leaving any lhing lo thejudg .. 
menl of the triers; as if the sheriff is of kinJred to either 
party; or ifanyofthejurorsarereturned al the denomina
tion of either of the parties. 2d. Challenge lo the array 
for favour, which being no principal challenge must be left 
to the discretion and conscience of the triers; as where 
either of the parlies suspects that lhe juror is inclined lo 
favour the opposite party. I Inst. Jb8. 

Principal challenge to the polls, is where cause is shown, 
which if found true, stands sufficient of itself, without 
lea' ing any tbi11g to the trien; as if the juror is under 
ihe age of twenty·one, it is a good cause of challenge. 

Challenge to the polls for fHour, is when neilher parly 
can take any principal challenge; but shows causes of fa. 
vour, as 1hat the juror is a fellow servant with either party. 

Jn cases of high I reason, and misprision of high treasOn, 
ihe prisoner shall have his peremptory challenge to lhe 
number of thirty·five. l Inst. 156. But with regard lo 
pet it treason, murder, and other felonies, the 22 Hen. 
VJIJ. c. 14. continues in force, which takes away the per
emptol'y challenge of more than twenly. 

CHAMA, in zoology, a genus of shell fish belonging to 
the order of lestacea. Tlie shell is thick and has two 
valves: !here are 14 species, principally distinguished by 
1he figure of the shells. See Plale XXVIJI. Nat. Hist. 
figs. 107, 108. 

'11 here is a great variety among the several species of 
chama; some being pel'feclly smooth, some st1ialed, and 
some ru~ose, or e~en spinose; whilst olhers are oblong, 
others roundish; and some are equilaleral. Among the 
species of this genus, we rnay reckon the concha Veneri.i, 
or Venus's shell, with a spinose edge; the agate chama; 
and lbe chama c;ryphoides and cordala. 

CHAIHJEROPS, the dwarf palm, or little palmetto, a 
genui; of the nalural orJer of palma:. The hermaphrodite 
calyx is tripartite; the corolla tripetalous; there are six 
stamina, three pistils, and I hree monospermous plums. The 
male is a dislinct plant, the same as the hermaphrodite. 
There are three 8pecies, the most remarkable of which 
is the 

Chamrerops glabra, a native of 1he West Indies, and 
warm parts of Amel'ica, also of the corresponding latitud es 
of Asia <lnd Africa. It never rises with a tall stem; but 
when the plants <\re old, their lea,·es are !h·e or six feet 
long, and upward of two broad; these spread open like 
a fan, having many foldings, and al the top are deeply di
vided like the fin~ers of a hand. Thi• plant the Ameri
cans call lhatch, from the use lo which lbe lea,·es are ap
plie1J. It may be easily raised in this counlry from seedg 
hronzht from America; but as Hie planls are tender, I hey 
mn.;t he constant ly kepi in <\ bark slo\"e. 

ClIA:\IBER, in policy, !he place where cerfain a!'>sem
blies are held, a.l:;u !he assemblies themseh·es. Of these 
some nre estahlished for lhe administration of justice, others 
for f:oinmen·ial aff.1irs. 

Of the first kind are, 1. slar chamber, so C:lllc<l, because 
the roof was painlell wi1h slars; lhe aulhority, power, and 
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juris<liclion of which, are absolutely abolished by !be sf at• 
ute 17 Car. I, 2. Imperial chamber of Spire,the·"'J'.reme 
court of judicatory in the empire, erected by l\-Jax1m1l.1an J. 
This chamber has a right of judging by appeal, an? IS the 
last resort of all civil affairs of the slates and subjeCIS of 
tbe ewpire, in the same manner as the au lie council of Y~· 
enna. Ne\'ertheless it is restrained in seHral cases; it 
takes no notice of matrimonial causes, these being left to 
the pope; n~r of criminal ~ause~.' which ei.ther be~on~ to 
particular princes or towns m their respective terr1tones-, 
or are cognisable by all the slates of the empire in a diet .. 
By the treaty ofOsnahnrgh in 1648, fiffy a~sessors were ap· 
pointed for this chamber, .whereof t_wenly·~our were to b.e 
protestants, and twenty.six catl10hcs, besides five pres1· 
d~nts, two of them protestants, and the re::it calholics. 3. 
Apostolical chafnber of Rome, that wherein affairs relat· 
ing to the revenues of the church and the pope are t~ans
acle<l. '!~his counciJ consists of the carcliirnl camerlmgo, 
the governor of the rota, a treasurer, an au<litor, a presi
dent, one advocate general, a solicilor general, a commis
sary, and twelve clerks. 4. Chamber of London, an apart· 
ment in Guildhall, where lbe city money is deposited. Of 
the last sort are, 1. 'l~he cl.iambers of commerce. 2. The 
chambers of assurance. 

The chamber of commerce is an assembly of merchants 
and traders, where the affairs relaling lo trade are treated 
of. There are several established in most of th e chief 
cities of France; and in our own country, we ha'e lately 
seen chambers of this kind erected for "\-arious purposes. 
Chamber of assurance in France, tlenotes a society of mer
chants and others for carrying on th~ business of insuring; 
but in Holland, il signifies a court of juslice, where causes 
relaling to insurances are tried. 

CHAMBERLAIN, an officer charged with the manage· 
menf and direct lou of a chamber. 

CHHIBERLAIN. The office of lord great chamberlain 
of England is hereditary; and wl1ere a person Uies seized 
in fee of Ibis office, leaving two sislers, the office belongs 
to both, and 1hey may execute ii by clepnly, hut such 
cieputy must be appro,·ec] of by the king, and must not be 
of a degJ'f-:e inferior to a knight. rro the lord chamber
Jain !be keys of 'Veslminster ball, and !he court of re
questil, are deli,·ered upon all solemn occasions . He c1is. 
poses of the sword of state to be carriecl before the king, 
when he comes to the pal'!iamenl, and goes on the right 
hand of lbe swor<l next the king's person. Uc bas the care 
of providing all thing~ in 1he house of lords in the time of 
parliament. To him belong Ji,' ery antl lodgings in the 
king's court, &c. and lhe gentleman usher oflhe black rod, 
yeoman usher, &c. are under his au! horir y. 

'l'he lord chamberlain of the bouseho!LI has also super· 
int endence of artificers retained in the king's sen ice, mes ... 
sen~ers, comedians, revels, music, &c. 

Chamberlain of London is commonly the rcc:ei,·er of all 
rents aad reHnues belonging lo that city, and has great 
authority in making and determining the righ1s of free
men, and regulating matters concerning apprentices, or
phans, &c. 

.Chamberlain of Chester, wh~n there is no prince of 
TI ales and earl of Chesler, receives and rel urns all writs 
com in; thither out of any of the king's courts. 

CH A!llBRANLE, among builder<, an ornament of slone 
or _wo~<l bordering the thl'ec sides of doors, windoln, anll 
ch1m111es. 
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CHA:ITFER, or CnAMFRET, in architecture, an orna
ment consis ting of half a scotia, being a kind of a small 
fur;·ow or e-ulter on a column, C3lle<l also scapus, stria, &c. 

CH A i.\IP AJN, or POINT CHAMPA JN, in heraldry, a mark 
of dishonour in the coat of arms of him who kills a prisoner 
of war after be ha rt cried quarter. 

CHAJ\IPARTY, or CHHIPERTY, is the unlawful main
tenance of a suit, in consideration of some bargain to have 
part of the lttnds or thing in dispute, or part of the gain. 
By stat. 33 Ed. I. st. 3. both the champa·rtor, and he IYho 
consents thereunto, shall be imprisoned three years, and 
make fine at the king's .pleasure. 

CHAMPION, a person who undertook a combat in lhe 
place or <JUarrel of anolber; and sometimes tbe word is 
used for him who fought in his own cause. It appears that 
champions, in the just sense of the word, were persons 
who fought instead of those that, by custom, were obliged 
to accept the duel, but had a just excuse for dispensing 
with it, as bein~ too old, infirm, or being ecclesiastics, and 
the like. Such causes as could not be decided by the 
course of common law were often tried by single combat; 
and he who had the good fortune to conquer, was always 
reputed to have justice on his side. Champions who 
fought for interest only where held infamous; lhese hired 
themseh es to the nobility, to fight for them in ca!:<le of need, 
and did homage for their pension. When two charnpious 
were chosen to maintain a cause, it was always required 
that there should be a decree of the judge lo aulhorize the 
combal; when the judge had pronouuced sentence, the ac· 
cusecl threw a gage or pledge, originally a glove or gaunl
Jet, 'ivhich being taken up by !he accuser, they were both 
taken into safe custody till the day of battle appointed by 
the judge. Before the champions look lhe field, their 
beads were sh:l\en to a kind of crown or round . wbich was 
left at the top; then Ibey made an oath that they believ
ed the person who retained them, to be in lhe righl, &c. 
They always engaged on foot, and with uo other weapon 
than a club and a shield, which weapons were blessecl in 
the 6eld by the priest, wilh great ceremony; and they 
always made an offering to lbe church, that God might 
assisl them in the balfle. The aclion began with railing, 
and giving each olher ill language; and at the sound ofa 
trumpet, !hey went to blows. After the number of blows 
or encounlers expressed in the cartel, lhe judges of fbe 
combat I brew a rod in lo the air, to adYerlise the champions 
that the combat • 'as ended. If it lasted till night, or en Jed 
wilh equal adrnntage on both sides, the accused was re .. 
pnted the' icfor. If jJic conquered champion fonght in 
the cause of a woman, and it was a capilal offence, the 
woman was burn1, and !he champion banged. Hit was the 
champion of a man, and lhe crio1e capilal, the vanquisbecl 
was imrnedialely disarmed, led out of the field, and hanged, 
together with lhe party wbose ·cause he rnainlaioed. If 
the crime was not capilal, he 1101 only made sa~isfaction, 
hut had his ri<~ht hand cutoff: the accused was to he close 
confined in prison, lill tbe ballle was o,·er. 

CRAMPl?N of the king, a person whose office it is, at 
the coronal 1011 of our kings, to ride armed info '\Veslminsler 
hall? while the king iii al dinner lhere, and, by !he procla
ma1Ion of a herald, malre challe nge to this effect, i ·i=. 
"that if any man shall deny the king's 1ille fo lhe crown, 
he is there ready to defend it in single combat,'' &r. wliirh 
being done, the king drinks to hiru; and sends him a gilt 
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cup, with a cover, full of wine, which tbe champion drink! 
and has lhe cup for his fee. ' 

CHANCE, is more particularly used for the probability 
of an event ; and is greater or les~, according to the num. 
ber of chances by which it may happen, rompared with the 
number of chances by which ii may eilher happen or fail 
Thus, if an nent has three chances to happen, and two t~ 
fail, tbe probability of its happening may be estimaled a 
and the probability ofils fail in~{. Therefore, if the prob!: 
bilities of happening and failing arc added logetber, the sum 
will always be equal to unity. 

If lhe probabilities of happening and failing are unequal 
there is what is commonly called odds for, or against, th~ 
happening or failing, which odds are proportional to lhe 
number of chances for happening or failing. 

'I1he expectation of obtainiug any thi11g;, is eslimaled by 
the rnlue of that thiug, multiplied by the p1o~ability of 
obtaining it. The risk of losing any thine;, is eslimaled 
by the \'alue of that thing, multiplied by the probability 
of losing it. If, from the expectations nhich the game
slers ba\·e upon the whole sum deposited, lhe parlicular 
sums they deposite, that is, their own stakes, are subtract .. 
ed, there will remain the gain, if the differenre is positive i 
or lhe loss, if the difference iii negative. Again, if from 
the re!Opecli"e expectations which eilher game~ler has 
upon the sum deposited by his adlel'sary, the tii;~ of los
ing what he himself <leposiles is sul.Jlracted, there will like
wise remain his gain or loss. 

If there is a ce1 tain number of chances by which the 
posstssio11 of a sum can be secured, and alllo a certain 
number of chances by which it may be lost, I hat sum may 
be ensured for that part of ii, which shall be to lhe whole, 
as I he number of chances 1 here are to lose it, is to !he num
ber of all the r.hrtnces. 

If two eHnts ha Ye no dependence on each olher, so !hat 
JJ be !he number of chances by which lhe first may happen, 
and q tbe number of chances by which ii may fail; and 
likewise, that r be lhe number of drnnces hy which the 
second may happen, and s the number of clrnnces by 
which ii may fail: multiply p + q by r + s, and the prod
uct pr + qr + ps + qs will contain all the chances by 
which the happening or failing of the events may be varied 
amongst one another. 

From what has been said, it follows, that if a fraction 
expresses 1he probability of an eHnl, and another frac .. 
t ion fhe probahility of a no I her e\""ent, and I hese two el·enla 
are independent, the probabilily lhat these fwo Cl'ents 
will happe11, will ~e the product of the two fraction•, 

Ex. 1. Suppose a person playing with a single clie offers 
to wager, lhat he will lhrow an ace each time for two sue· 
cessh•e throws; what prohabilily has he of succeeding? 

SOLUTION. Suppose tbe wager 36!. and lhat, on throw· 
in~ lhe first time, an ace did come up; tl1en, brcam:e 
fhere are six faces on !he clie, only one of which is rirrht, 
his expectalion on the second !brow will be -1-th of 3Gl. or 
36 
- =61. But the probabilily of this event being also }th, 
6 

the- e"Xpertalion. before the firSil throw ntust necessarily be 
jth of 61. or JI. Therefore •he probability of bis losing 

J-l I :l5 
the wager will be 1 - - X - = 1 - - = -, from 

6 6 36 36 
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which it appears that no person ought to hazard such a 
wa~er, unle::Ss the value of 35 lo 1 shall be laid against him. 

B:r:. 2. A pcraon offers 10 lay a wager of tl. that out of 
a purse containing m + n counlers, of which :mare black, 
and n white, he will, blinMol<le<l, at the Hrst trial, <lraw a 
while counter; and also that, out of another purse con~ 
taining M and N counlersi, of which M are black, and lf 

while, he will also, blindfolded, at the first trial, dl'aW a 
while counter; and that, if he f.iil in either trial, his wa· 
ger shall be lost. What probabilily is there that he shall 
succeed? 

SOLUTION. If, as io the last example, he had already 
•ucceeded in the first trial, it would follow that bis expec

N 

talion on the second will be --: but if the success of 
M+N 

the first trial be a condition of obtaining this ~xpectation, 

then the probability of so doing will be--; which 
m +n 

ll N 

mulliplied inlo !hat expectalion, will give -- X --, 
NU m+n M+N 

or- -•for !he probability required. 
1n+nX!\IXN 
Hence !he probability of the happening of two indepen

dent e,·ents, will be equal to the product of the probabili-
1ic.:1 of their happening separately. Of course, if the two 
events are of the same kind, then the probability will be 

ns ni 
-- = ----. Ill ore generally: 
f?i--+»J 1 m 2 + 2mn + 11

1 

J. Let lhe number of chances for the happening of an 
event be a, and the number of chances for ifs failing be 
b; then the probability of its happening once in any nnm-

a ab 
ber of trials will be expressed by the series - + -

a+b a+lil' 
a[, 1 ab 1 ab 4 ab 6 

+ a+b\' +a+b\.+ a+bl'+ <t+b .-&c.continuedtoas 

many terms as are equal to lhe number o~ trials given. 
•rJrns, ir a = 1, b = 5, and the number of ;rials be l, 2, 3, 

4, 5, &c. then the probability will be 7 for one trial; 

1 5 tl 1 5 25 91 
- + - = - for two trials; - + -+ - =-for 
6 36 36 6 36 2t6 216 
three trials, and so on. 

] I. Things remaining as befor.e, the probabilit! of t~e 
evenl's happening twice in any glV~n .number ~f trial~, will 
be expressed by the following series, conh~ned !o as 
many terms, wmiling one, as the number of trials given : 

tr.i 2n" b 3a 1 bi 4a 1 b' 5a 2 b4 I 

a+b\' + ci+bi' + a+bl' + U+/i)' +;+bis' &c. = 3s 
10 i5 500 3125 

- + - + - + --. These being summed up, 
::!16 1206 7776 40656 

l 16 
we IJaye for two trials-; for three trials-; for four 

36 216 

171 1526 12281 
-; for five-; for six--, &c. 
1296 7776 46636 

It[, The probabilily of the event's happening three 
times in any number of trials, will be ~xpressed by the 

a• 3a•b 6a'b' lOu'b' 

series a+li\• + ~· + a+b\• + a + b\; 

w11ich is to be continued to as many terms, wanting two, 
as is the number of terms given: thus a and b as before, 

~ + 1::6 + /7
5
7°6 + ::::B which being summed 

up for three trials = -2..' for four = ~. for five 
216 1296 

=~,&c. 
7776 

Generally a = chances for happening, 
b = ditto for failing, 
l = number of times for producing the event 

in a gi\·en number of trials, 
n = number of trials, 

a + b = s; then the following series is universal: 

l 
_'.'.___XI+~+ l.l+t.b• + l.l+t.l+2.b' 

8
1 J.2.s' J.2.3.s• 

l.l+ J.!+2.!+3.b• 
J.2.3.4.s• 

For when l = I, the series will be 

" ab --+--, &c. as in the first case; 
a + b a--+11\ • 

l = 2, !he series will be 
a 1 2a 2 b 

a+li1• +a -:+Ii\', &c. as in the second case; 

l = 3, the series will be 
a 3 3a 3 b 
~ +--' &c. as in the third case; and so oo 
a+ u1

1 a+-6\• 
noi\·ersally. 

REMARK. The above series must be continued to so 

al 

many terms exclusive of the common multiplicator -, as 

st 
are denole<l by the number n - l + 1. 

An<l,_for lhe same reason, lhe probabilify of the conlra~ 
ry, I hat ts, of lhe event's not happening so often as l times, 
making n -l + I = p, will be expressed by the serit!S 

~XI +~+P·P+l.aa+p.p+t.11+2.o', which 

sP s J.~.ss 1.:.!.J. s' 
series is to be continued to so many fcrms, exclush·e of 
the common multiplicatort as are denoted by lhc number z. 

Either series may be used, according aa l is less or 

greater than ~- Tl is to be observed of these series, 
2 

that Ibey are bolh derived from !lie same principle : for , 
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supposing two adversaries, A a~d B, contending_ about 
the happening of that e\'ent, wlucb has every time a 
chances to happen, and b chances to fail; that the 
chances n are farnurable to A, and the chance:; b to B, 
and that A should lay a wager with B that bis chances 
should come up l times in n. trials; then, by reason B 
lays a wager to the contrary, he himself undertakes that 
his own chances shall, in the same number of trials, corne 
up n - l + I 1imes; and lherefore if in the first series, 
we change l into n. - l + 1, and vice versa; and also 
write b for ct, and a for b; the second serie& will be formed. 
See Nature and J..Jaws of Chance, by Thomas Simpson; 
Demoivre on chances; Dodson's Mathematical Reposito
ry, vol. ii. p. 32, &c. 

CHANCE MEDLEY, in law, is the accidental killing of a 
man, not wholly without the killer's fault• it is also called 
manslaugh1er by misadventure, for which the offender 
shall have his pai·don of course, 6 Ed. I. c. 9. Bul here 
is to be considered, whether the person who Olmmits thiil 
manslaughter by chance medley was doing a lawful lhing; 
for if the act was unlawful it is felony. Chance medley is 
pror"'Y applied to such killing as happens for self de
fence in a sudden rencounter. 4 Blacks. 183. 

CHANCEL, a particular part of the fabric of a Christ
ian church; it is the reclor's freehold and part of his 
glebe, and therefore he i• obliged to repair ii; but where 
the rectory is impropriate, !be impropriator must do it. 

CHANCELLOR, an officer supposed originally to 
have been a notary or scribe under the emperors; and 
named cancellarius, because he sat behind a lattice, called 
in Latia cancellus, lo avoid being crowdeJ by the people. 
The chancellor originally presided over a polilical collf:ge 
of secretaries, for the writing of treaties, and other public 
business; and the court of equity, under the old constitu
tion, was held before the king and his council, in the pal· 
ace, where one supreme court for business of e\•ery kinll 
was kept. At 6rsl the cliancellor became a ju<lge, to 
bear anc.J determine petilions to the king, which we1·e pre· 
ferred to him; and in the end, as business increaset.1, lhe 
people addressed their suit to the chancellor, and not to 
the king; and thus the chancellor's equitable power by 
de~rees, commenced by prescription. 

Lord high chancellor of Great Bl'itain, or lord keeper of 
the great seal, is the highest honour of I he long robe; being 
marle so per lradilionem magni sigilli per Uominum regem, 
and by taking tl1e oaths: he i> the first person of the realm 
next afler the king, and princes of the blood, in all ci\ ii 
a(fairs; and is the chief administra1or of juslice next the 
sovereign, being the judge of the courl of chancery, which 
js styled a court of equity. This equity consisls in abat· 
ing lhe rigour of the common law, and giving a remedy in 
cases where no prod·don, or not sufficient prods.ion, had 
been made by the ordinary course of law. The JUris<lic
tion of this court i~ of vast exlent. Almost all causes of 
weight and momcnl, first or last, hare their determination 
here. 1 n this court relief is given in the case of infants, 
married \l'OmPn, and others not capable of acting for 1bem
selves. AIJ frauds for which there is no remedy at law 
are CO!!;nisable here; as also all breaches of trust, and un
reasonable or unconscionable engagements. It will compel 
men to perform their agreements; will remo,·e morfga
gers and obli!:!;ors a!?;ainst penallies and forfeitnrP, on pay
ment of principal, interesl, and costs; will reclify mistakes 
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in conveyances; will grant injunctions to afay waste; and 
restrain the proceetling3 of inferior courts, lhat 1hey ex. 
ceed not their authority and jurisdictiou. 3 Blacks. 48, 
This court will not retain a suit for any thing under JOI. 
value, except in cases of chadty, nor for landl:i under ·10s. 
per annum. 

The lord chancellor uot only keeps the king's great 
seal, hut also all patenls, commissions, warrants, &r. from 
the king, are, before they are signed, perused by him: he 
has the <lisposilion of all ecclesiastical benefices in the 
gift of t~1e crown uuder 20l. a year, in fhe king's books; 
and be 1s speaker of tbe house of lords, 

CRANCEt.LOR of a cathedral, au officer that hears les. 
sons and leclures read in the church, eilher by himself or 
his ,·icar; to col'l'ect and set rie;ht lhe reader when he reads 
amiss; lo inspect schools; to hear causes; apply the seal; 
wrile and despatch the letters of the chapter; hep lbe 
books; take care that !here are frequent preaching..;, •)ofh 
in the church and out of ii; and assign lhe office of preach .. 
ing fa whom he pleases. 

CHANCELLOR of a lliocese, a lay officer under a bishop, 
who is judge of his court. 

Ce A NCELLOR of the dulchy of Lancaster, an officer ap
pointed chiefly to determine conlroversies between lbe 
king and his tenants of the dutchy land, and olherwise to 
direct all the king's affairs belonging to that court. 

CHANCELLOR of flu exchequer, an officer who preside~ 
in that courl, and takes care of the i11terest oflhe crown. 
He is always in commis~ion with the lord treasurer, fol' 
the letling of crown land~, &c. and has power wilb others, 
lo compound for forfeitures of lands, upon penal statules: 
he has also e;reat aulhol'ily in managing the royal re\·enues, 
and national finances. 

CHANCELLOR of the order of the garter, and other mili
tary orders, is an officer who seals the commigsions and 
mandates of the chapter and assembly of the knights, keeps 
the register of their proceedings, and deli\ ers acts tbetcof 
under the seal oft heir order. 

CHAXCELl.oR of an university, is he who seals the dip· 
Jom11s, or let lers of degl'ees, provision, &c. giHn in the 
uni"·ersity. 

'l'be chancellor of Oxford is usually one of the prime 
nobility, chosen by the members of the oni,ers1ty in con· 
Tocation. He is their chief magistrale: his office is du
rante dta, to govern the unh-ersity, presene and defend 
its ri~hls and pri\ilege-s, comoke assen1blies, and dojus-
1ice among 1he members under hisjurisdiclion. Under lhe 
chancellor is lhe 'ice chaucellor, u ho is chosen annually, 
being nominated by tl1e chancellor, and elected by the 
universily in comoca1ion; he is al\\ays 1l1e hetal of same 
college, and in holy orders. His proprr office is to ex· 
ecule the chancellor':s power, lo ~O\f'l'll 1he unh·ersity ac· 
cording to her statutes, to see I bat officerq and s:uclents t.lo 
their duty, that courts be tiuly called, &c. -·when he en
ters upon his office, he chooses four pro 'ice chancellors 
out of the beads of the colleges, to execute hi• power in 
his absence. 

The chancellor of Cambrid~e i:s also moally one of the 
prime nobility, and in most respects the sanre as thal of 
Oxford, only hP does no! hold his office durarile 'ila, hut 
may be elected e\ery three years. Under the ch•nrellor 
thel'e is a commissary, who holds a court of record for all 
pril'ileged persons and scholar. under the degree of waster 
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ofal'ts, wh•re all causes a1·e tl'ied and determined by the 
chil and statute law, and by the custom of the uninrsily. 
The vice-chancellor of Cambridge is chosen annually, by 
the senate, out of two persons nominated by the heads of 
the several colleges and hall. . 

CHA.NCERY, apostolic, acourtinthechm•ch of Rome, 
belonging to the 11npc. Tho pope's datot·y and chancery 
courts were formerly oue and the same thing: but the mul
titude of affairs to be transacted therein, obliged him to 
tliYillc it into two tribunals, which are so nearly related 
to one another, that the chancery does no more than dis
patch all that has passed through the datory cn11rt. The 
ofticcl's belonging to this court are the regent, prelates, 
and registers. There arc also six masters in chancery, 
whose business it is to collect the bulls: each of these em
llloymcnts is purclrnsetl fin· six thousanrl cl'owns. These 
arc subo1·<linate to the master of the rolli:, who kee11s the 
registers of the bulls. 

CHANDELIER, in fo1·tification, a kind of moveable 
pru·apct, consisting of a wooden frame, made of two up
right stakes, about six feet hi.gh, with cross planks be
tween them; serving to sup11ort the fascincs to conr the 
pioneers. The chanJclicrs differ from blinds in this, that 
the former cover the men only before, whereas tile latter 
fovcr them also abovr. Tiley are used in approaches, 
gallerirs, and mines, to llindcr tlic workmen from being 
driven from their stations. 

CHANNEL, in architccturr,thatpartof thclonicca
Jlit~tt which is untler the auacus. 

CHANNEL of the lanuier, the hollow soflitof a cornice 
"hich makes thP pcnda11t moucl1cttc. 

CHANNEL ef the iJOlute, in tht• lonic capital, the face of 
the ril·cumvolution inrlosrc1 by a listcl. 

CHANTLA'fE, in building, a piece of woocl fastcnc<l 
n('ill' the eml of the rartc1·s, and prqjcc1i11g bryond tile wall 
to sup1101·t b\ o or tlwce. rows of tiles, so placc<l as to 11rc
wnt the min-water from h·ickling down the sides of the 
walls. 

CfL\OS. in zoo1ogy, a genus of insects bC'longing to 
the 01·1kr of zoophyl<l. TJI(' body has no slirll or CO\'C'r
iug, and ii; rap;thle o( revh'ing aftel' appt•ru·ing to Uc dea<l 
fo1· a co11sidt'ral>Ic time. lt has no joints, or extrrnal or
A'n11s of 8<'nsn1 ion. Th('rC are fiyc species, mostly ob
tni1ll'tl hy infusions or diffnrnt n·gctablcs in water, and 
ui-:l) cli~WO\"l'J'al.Jlc by the mirruscopc." 
CHAPJ<~AU, in l1r1·aldry. an anticnt cap of dignity 

\\01·11 by 1lukcs, bcint:; srarlct-colou1·etl vrh·ct on the out-
1ti11<•. ;rnd linrd with a fo1" 

CH \PEL, a }llacc t)f' cliYinr wm·ship, sernd by an in
cnmhrnt under thr clcnomination of a chaplain. 

111 Euglancl tht'l'Cill'(' sewralsurts.1. l>arocliial chap
t']..,, ,vJlirli. diffel'in~ from pa1·ish rlinrrhcs onl) -inthf'namc, 
al't' g-rm•rall} small, as the iuhabilants within thC' clistl'ict 
:11'<' l'rw. II' thne is a p1·rsr11tation ml ecctesiam inst<'ad of 
ad caprllam. an•I an admission am] institution upon it, it 
i~ 1in 1011~<·1• a rhapt•l, but a rlturr!i. 2. Clrn11l'ls whirh at.1-
,ioin to a111I arr pa1·t of the church: such wrrr fornH~1·ly 
I.wilt Ii)· hnnourablr Vt't'so11s as Luryin~-pJares for thrm-
1-il'J\l'!-I and tltrir familirs. S. Chaprls of ra~r. built in rn
l'J Jaq~1· parbhrs l'o1· U1t• connnil•nrr of such as cannot t•r
pai1· lo thr parish r11111'C·h. Thrsr :n·r> sen eel by infrrior 
t urai.t.·s pro\"idcd at tlw rha1·~c of the n•cfor, and rorn;e
qucnlly rtmovcablc at his plrasu1·e. 4. 1<'1·ee chapels, 

rnL. r. G2 
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such as were founded by the kings or En.;l<uul, free from 
all episcopal jurisdiction, and to be visited only by the 
founder and his successors: tlic \"isitation is made b) the 
lord chancellor. The king likrwisr may license an)· sub
ject to build and endow a chapel, and by letters patent ex
empt it from the ,·isitation of the ordinary. 5. Cha1_1rls 
in universilics helongin.g- to part.icuJar colleges, wl!r~h, 
though consecrated, and thougli sacraments are a1hm1wii
tered there, are not liable tu the visitation of tl1c IJishop .. 
6. Domestic chapels, built by grnllcmrn for the prirnte 
service of God in their own families. These may be erect
ed without the leave of the biciltnp. and need not lie con
secrated, though they were nnci('nUy: they arc not sub-
ject to the visitation of the ordinary. . 

JCnigltts ef /he CHAPEL, coiled also poor krnghts of 
Windsor, were instituted by HrnryVHL in his testament. 
Tl1cit•numbcrwas at first tl1i1·tcen, I.Jut has been since aug
mented to twenty-six. They assist in the funeral services 
of the kings of England: they al'C subject to the office or 
the canons of Windsor, and live on 11cnsions assignee] them 
by the orcler of the !-;al'ter. 'I'hey Orar a blue or retl clokc, 
with thc arms of St. George on the Jeft shoulder. 

CHAPLAIN, an ecclesiastic who officiates in a chapel. 
The king of groat Britain has forty-eight chaplains in 

ordinary," ho wait four each month, prrach in the chapel, 
read the service to the family, and to tlie kin.;· in his iwi
vatc oratory, ancJ say grace in the absence of the clerk of 
the closet. Besides, there are twenty-four chaplains at 
Whitehall, fellows of Oxfo»d 01· Cambridge, who preach 
in their turns, and are allowe<l SOL. ver annum each. Ac
cording to a statute of Henry YIII. the persons vested 
'-dtl1 a pawn of retaining chaplains, to~ethcr with the 
number cath is :1Uowecl to qualify, is as follows: an arch
bishop, eight; a duke ot' IJislwp. six; m;u·ri_uis or eal'I, five; 
viscount, four; lrnron, knight of tlw garter, or lord chan
cellor, three; a duchess, mardiicmcss, countess, baroness, 
the treasurrl' and controllc1· of the king's house, rlerk of 
the closet, tlic king's SC'crclal'~', <lean of the chapel, al
mone1·~ and master of the rolls, each of them two; chief 
juslirc of the king's licnrh, and "ar<lcn of the cinquC' ports, 
each one. All these chaplains may purchase a licence 
or fliSpcnsation, and take two benefices with cure ol' souls. 
A chajJlain must be r·ctaineli by lcltt-1·s tcstimnnial un<lcr 
hand ant.I seal; for it is not· sufficient that lie se1'YC as 
chaplain in tlit> family. 

Cl:IAl'LE'l', a stJ·ing of brads used by the Roman 
catholics to count the numbt•1· of thci1· prayers. The in
ve-ntion of it is ascribC'tl to ·Pclrr thr Hrrmit, who pro
bauly lcal'nrd it or the T111·ks, as thn owe it to thr East 
Indians. Cl1a1Jkts are sonictimrs called 1iatcr-nosters, 
and at·t• made of' coral, of 1\i:unoml, of wood~ &c. The 
common chaplet contains fifty avc-mal'ias and firn patcr
nostns. 

CHAP.PE'. in her?.ldry. thr clivirlin~ an csrutchron by 
linC's drawn from the crntrc of tltr upper r.d~c to the an
gles bdo"·· into three pnr·ts, 1 lir i;rrtions m1 the sidf.'s !Jc .. 
ing of a dilft-1-r11t ml·tal OJ' colour from the rcM. 

CHARA, a t;c1111s of lli<' nHrnanllria. nrth•r. in 1hr mo
nreria rlass of pl au ts. 'I'hrrt.• b withtT n1alr ralYx no1· 
corolla; and t.hr :rntl1C'l'a. is pl.tn:·d 1111d1•1· the grrmrii. The 
fcmak r:1~.' x ts td1·aph~ llous; no rornlla; the stigm<\ quin
quefirl. with ~11~r rou_nchsh ~reel. Thi:rr arr 4 Fprrirs. 

CIIARACIER, ma grucral sense, denotes any mark 
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whatever, eervin,; to reprcacnt either thin~s or ideas: thus 
letters are charadcrs, types, or mal'ks, of certain sounds; 
wordi;, of ideas, &c. See LETTER, &c. 

CH.lRlCTER. If one person apply to another for the 
rlrnrarter or a third person, and a good character as to 
his solvanry be given, yet if, in consequence of this opin. 
ion, thr party asking the question suffi'I' los. through the 
per"ion's insolvencJ, no action lirs against him who gave 
the character ir it were fairly given. I Esp. Rep. 442. 

But if a man wickedly a.sserts that which he knows to 
be false, and thereby draws his neighbour into a lass, it is 
aLlinnable. 3 'r. R, 351. But if the party giving rrcdit 
aho knew that the party credited was in bad circumstan
ces an action will not lie. 1 Esp. Rep. 290. 

CHARACTER, a mark or abb1·eviatio11 used in certain 
arts an1l sciences. 

CHARACTERS in .B.lgebra and .!Jrithmetic. 
a, b, c, d, &c. the first letters of the alphabet, are the 

rliaractcrs of given quantitirs; and z, y, x, &c. the last 
Jetters, are the characters of quantities sought. See AL
GEUR.t.. 

1n, n., r, s, t, &c. a1·e cl1aracters of indeterminate expon· 
1H. " r 

ents both of !'atios and of powers: thus, x , y , "' , &c. 
denote undetel'mincd powers of diffrrent kinds; m.x, 11y, 
n~, different multiples, or submultiplcs of the quantilies 
~~, 11, ~, according as m, n, r, are either whole numbers 
or fractions. 

+ is the sign of the real existence of the quantity it 
~tande before, and is called an affirmative or positive 
!ign. It is also the mark of addition, and is read plus, 
or more; thus, a+b, or s+s, im11Hcs <tis added to b, 01· s 
added to 3. 

- Uefore a single quantity, is the sign of negation or 
negative existence, showing the quantity to which it is 
"Prefixed to be less than nothing. llut between quantities 
it is the sign of substraction, and is read minus, or less; 
thus, 1L-li or 8-4, implies b subtracted from a, ot• 8 after 
4 has been subtracted. 

=is the sign ot' equality, thoagl• Drs Carles and some 
etl1ers use this mark ex.; thus, a=b signifies that a is equal 
to b. Wolfius, and some others, use the mark= for the 
identity of ratios. 

x is the sign of multiplication, showing that the quan· 
titirs on each side the same are to be: multiplic<l by one 
another, as axb is to be read a multiplied into b; 4x8, the 
product of 4 multiplied into 8. Wolfius and othe1'S mako 
the sign of multiplication a dot between the two fnrtors; 
thus 5 . 4 signifies thr product of 5 and 4. In algebra the 
sign is frequently omitted, and thf' two quantities put to. 
grther; thus ba expresses the product of band d. When 
onr or both of the factors are com110undc<l of several Jct. 
tcrs, they are distinguishecl by a line drawn O\'l'I' them; 
thus, the factum of a~ into d, is w1·otc dxa+b--c. 
Lribnitz, Wolfius, anti ot~ers, distinguish the comprJund 
factors by iucluclin!'; them in a parenthesis (a+b-e) d. 

+is the sign of division; thus, a+b denott>s thr quan. 
tity a to be divided by b. In algcb1·a the quotient is often 

a , 
eipressrd like a frar tion, thus - 1lcnotes the quotient of 

b 
4 divided by b. Wolfiu, makes the sign of division two 
dots; thus pl : 4 denotes the quotient of 12 divided by 4, 
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=J. If either the divisor or dividend, or both, be rom. 
posed of several letters, for example a-j-b-i-c, insteu 

a+b 
of writing the quotent like a Craction, --, 'Voltius in

c 
dudes the compound quantities in a parenthesis, thus 
(IL-f-b): C. 
~ is the character of involution; u u is the character of 

evolution. 
7 or [=- •l'e signs of majority; thus, a7b express"' 

that a is greater than b. 
L or-=] are Rigns of minority; and wh<'n W<' would 

denote that a is less than b, we write aLb, or 1i-::J6. 
cn is the character of similitude used hy Wolfius, L·•ib .. 

~,:~~' :c~~\·~!J,~c~:~;o i~il~a~~~~e1:: ~;!~fl~ ~~tJ~01~~1~~~~~~1~ ~H!;t;h 
is the greater of the two. 

:: is 1hf' mark of geometrical proportion disjunct, and 
is usually placed brtween two pair of equal ratios, as, 3 
: 6 :: 4 : 8, shows that 3 i• to 6 as 4 is to 8. 

-7-=- the mark of grometrical proporlion continued, 
im]llies thr ratio to be still carried on without iuturuptiun, 
as 2, 4, 8, 16, S2, 64-:--;.- are in the same uninterrupted 
proportion. 

v is the character of radirality, and shows, according 
to the index of the power that is set over it, or afler 
it, that the square, cube, or other root, is extracted, 
or to be extracted; thus, v 16, or v' 16, or v (2) 
16, is the square root of 16 • .,)125, the cube root of 25, 
&c. This character somcti1D.es affects scvrral quantitil·s, 
distinguished by a )iHC drawn OVCI' thctu; thus, Vb+<J. de. 
notes the square 1·oot of the sum of band d. Wht·n any 
term, 01• terms, of an ec1aution are wauting, they are grn. 
Cl'all.v supplied by one Ol' mol'e asterisks: thus in the 

equation Y'~t~~\1;;,+q} =O, the tel'm ±PY vanishing, 

~R~~rked with an asterism, as y'*-ip•+q. Sec ALGE· 

CHAU \CTEns nsed in .llsfro11omy. Sec AsTRo:smtY. 
CHARACTERS used in the uritltmclic qfi11jinities. 
• the character of an infi11ite·-;i111al or fluxinll; thu!I, 

X, iJ, &c. express thefluxions 01· tHffl'l't•ntials of the rnriot· 
hie x and y; and two, thl'ce. or more <lots, tlcuotc SC'ro11d, 
third, or higher fluctions. l\lr. Leilrnitz, instead of a dot, 
pt'cfixes the letter d to the va1·iabll• quanti1.h in 111·,krto 
avoid confusion of <lots in tlir tlifficr('llfing uf ditfercn· 
tials. Sl'c CALCULUI DIFFERB"WTIALJS. 

CnARAC'l'ERS iH .illedicine antl Pharmacy. 
R l'ecipe J\1. manipulus, a han<lful 
a, aa, or ana, of each alike P. •t 11ugil 
jj; a pound or a pint l'. JE. t•qual quantities 
~ au ounce S. A. acrnrcling to art 
3 a drachm q. •· a suffi•ient quantity 
9 a scl'uple q. pl. as much as )'OO 
gr. grains ph·asr 
fl or ss, half of any tliing P. l'. puhis patrum, the 
rong. con.;ius, a gallt•n jcsuits' bark. 
cocl1. cochlrarc, a 5poon· 

ful 
CH.\.RACTERS usrtl in )f ·18ic, anf] or musiralnatcs, v.itk 

their pm portions, arf• as fcolL\\. 
::: chararter of a large 8 o a !1•-et"<' 
: a long 4 c a se1nil.lreve 
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~mini• 

~crotchet 

; semiquaver 

; demisemiquaver 

NullERAL CHAR.tCTERs used to express numbers, are 
Y'• ether letters or figures. The Arabic character, called al

so the common one, because it is used almost throughout 
Europe in all sorts of calculations, consists of these ten 

-b digits, t, 2, 3, 4, 5, 6, 7, 8, 9, o. See ARITHMETIC. 
The Greeks had three ways or expressing numbers: 

first, every letter, according to its place in tbe alphabet, 
denoted a number, from"'' one, to°'' h\.cnty-four. 2. The 
alphabet was divided into eight units,.oc one, f3 two,~ threr, 
&c. into eight tens, 1 ten,"" twenty, A thirty, &c. and right 
hundreds, e one hundred, rr two hundl'ed, T' three hundred. 
&c. s. l stood for one, n ( ,,..,7,) five, 6 ( /,.4) ten, H 

('HxaJ .. ) a hundrrcl, x (x•A<4) a thousand, M (1<•e<c) ten 
thousand; and when the letter n inclosed any of these, flX· 

cept 1, it showed the iuclosed lette1· to be five times its 
value; as 16! fifty, fHT five hundred, jXf five thousand, jMT 
fifty thousand. 

~quaver 

I character of a sharp note: this character at the be
ginning of a line, or space, tlcnotes that all ihenotes in that 
Jin~ are to be taken a semitone l.1igher than in the natural 
ae1·•es; and the same affects all the octaves above or be
l?w, though not marked: but when prefixed to any par
ticular note, it shows that note alone to be taken a semi
tone higher than it would be without such cha1·acter. 

fI or b, character of a flat note: this is the contrary to 
the other above, that is, a smeiton(' lower. 

4 character of a natural note: when in a line or series 
ef artificial notes, ma1·ked at the beginnin.i; :b. or I, the 
11atural note hap1iens to be required, it is denoted by this 
character. 

; character of the treble cliff. 

I character of the mean clitr. 

~basscliff. 

!I!· or f, or.f:, cliara.cter of common duple time; i;ignify

ing the measure of two crotchets to be equal to two notes, 
of which four make a scmibrcve. 

C ~characters that distinguish the movements of 

commou tlmc; the first implying slow, the second quick, 
anc1 the third very quick. 

k, i' a,..;, TibchaJ"actcrs of sim]llc trip1e time, the meas
ure of wlJicli is equal to three semibrevcs, or to three 
mi11ims. 

!1 or.;., or-tJ' rharactC'rs of mixed triple time, where the 
measu rr is cqo1a1 to six crotchC't8. or six quavers. 
. -11 or:. or '°'' .f, ro ~' characters of compound tl'iple 

tune. 
. ~2 , y, oru, Ol' 1f, 01' \2, chal'actcrs of tl1at species or 

friplc time callc<l the measure of twelve times. See 1'R1-
1•LE. 

Charactc1·s oft.he rests or pauses of time. 

ITiJff ff f'JY 
R 

The Hebrew numerals consisted of their alphabet di 
vided into nine units; thus, N one, ~two, &c.: nine tens: 
thus, 'ten, :i twenty, &c.: nine hundreds; thus, p onebun-

dred, , two hundred, &c. and 1 five hundred, O six huv-

drcd, j seven hundred, 1 eight hundred, JJ nine hundred. 

Theyexprr.sscd thousands by the word 1S~. with the other 

numerals llrefixcd to signify tl1e number of thousands: 

thus, 0•1S1t two thousand, 0•1S1t~three thousand, &c. 

CHA RAD HJUS, in ornithology, a genus belonging to 
t.hc order. of graUre. The beak is cylindrical and blunt; 
the nostl'laJs are hncar; and the feet have each three toes. 
Amon,e; the species, of which their are 27 or 28, are, 

1. 1:-'ho Alcxandl'i!lus, or Alexandrian dottl'cl, is of a 
bro.wnish colo.ur, w1~h the forehead, collar, and belly, 
wlutc; the in·1me ta1l-feathe1;.:; on both sides are white; 
and the legs are black. It 1s about the size of a lark, 
and hves u11on insects. 

2. The ..Egypli11s lias a black streak on the bt•east, 
white eye-bro''"~' the prune fa.ii-feathers streaked with 
hla~k at tlle pomts, and bluish legs. It is found in the 
]>lams o~Eg.n1t,and feeds on insccts.- S. The mnl'indlus 
has an iron-coloured breast, a smalJ white streak on the 
breast .and e~·e-bro \~·s, and . black legs. It is found in 
C~mbridgesi111'c, Lmcolnslure, and Derbyshire. On 
L~ncolu-bea.th, an~ on them?ors of Uc1·byshirc, they are 
m1gr::.ltory; appearing there 1n small flocks ofrigltt l)r ten 
only m the latter end or April. and staying there all May 

~:~~{ ~la~~h 0!ste~~:~~~d d~:i~ 1151;~::i~~li~~~: tri:~~o~~~ ve:?ir ~~; 
~v0il'i~;~;,.~r .. ~r~~ .. ~~~i:O"fi~~:~;;~r they are taken on the 

4. The. pluvialis (sc.e Plate XXVfll. Nat. Hist. fig. 
106) 1~ U~ack above, with ,green spots, "hi tr unflernrath, 
an<I the lee~ arc a~h-colonrrd. It iR the ,.:;reen ]llO\'t'l' of 
Ray: and ~s a nat1vr of Eurovc. Tli~J lay four rggs, 
shat pJy pf)mteU at the less('!' r 1H1. of a cl11·ty white colour, 
and 1rrc."'p;ularly markl'•I, esprc lally at thr thirkrr rnd 
wi~h IJlotrlws and spflts. Thry make a sl1l'ill whistlin ' 
~~~S:i ~11~~~,~~ie~c euticed within shot by a skilful hnit! 

5. ~hr_ mdirnrmns. or ~t_'Hl("('q~·Jr,vof n ~iy. j~ ofn e-rey 
rol?m: \\tth b~·o of ~he Jll'llJ,r \\1111·.f!·alhns blark; but 
white Ill 1_he nrnldlr: it has a sharp l1ill. :111d ash-< nlourrd 
feet; and is about the size of a crow. ln llan1pshi1·c, .Nor-
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folk, and on Li1trol11-heaOl, it is calkd the curlew, 
l'rom a bimilarity or !'Olours to the cul'lcw. H brce!ls 
in s~11nc places in rabhit-bul'ruws; also among stones 
011 the bare g'l'CJUlld, laying two eggs of a coppcr
CO}OUl' spntttd with a darker red. The yolmgC'r run soon 
aftt•1· they arc hatcl1ed. These birds fec<l in the night on 
"orms an<l catcrpilhu·s: tl1ey will also eat toa<ls, and 
catch mice. They inhabit fa1low lands and downs; and 
pr·cfrr dry pl?.ccs, being ncrcrscen in an) watel's. When 
they fl.v, they extcn~l their legs straiglit out behind; arc 
very shy l>il'ds~ run far before they take to win~; and 
ollen squat: are generally seen single, arnl arc esteemed 
vtr1 elicate food. 

Cl:lAR.U;, the tt-ibutc which tlie Christians and Jews 
pa_v tn lhe g1·arnl siµ;nio1·. It is generally a pislole a head, 
and sometinws fou1· rrowns. Tlie chl'istians who come 
to tranl in Turkey ]UL) it at the first town they anive at: 
otl1ers brg·in to pay it at uinc u1· six.ken yen.1·s nld; but 
womt·n. pl'il'sls, 1·ah1Jis, and religious, are exempted. 

C~LUH..:OAL, aern1·ding to modern chemistry, is an 
oxide of rarUn11. Wlwn charcoal, howe\'el', is p1·epared 
in t!Jr usual W<!y, by l'Xposing wood in close vessrls to a 
red hrnt, it always rnntains a portion of hydrogrn; for if 
a quantity of this c!tarcoal is rxposcd to a strong heat in 
a 1·eto1·t of po1'lrlain, iro11, or coated glass, a g1·eaf quan
tity of ga-; is obt1dned. 'rI1e gas which comes ovm· first 
is :t mixture of carbonic acid and cnrbul'ete<l hydrogen; 
but the pi·oportion of carbonic acid diminishes, aml at last 
it ceases to come ovl'r at all; yet the carburetcd hydrogen 
continues as copious as eve;-. 

'l'lw. evo)ulion of these ~·ascs was long ascribed by 
cl1emis1.s to the wakr which charcoal usually coutains, an<l 
which it iR known to abso1·b from the alnH)sphere with 
considcr·ablc avidity. If tliat was the case, the in·opor
tion ol' carliurekd hyclt·ogcn oug·htto diminish at the same 
rate with the rai·Uonic a.cic.I; the hyll1·ogen ·or the one be~ 
ing equally dcdvcd from the decomposition or water with 
the oxygPn of the other. But as the evolution of car
bul'etcd liyc.Jrogcn coutinurs after that of carbouic acid 
has ceased, it is scarcely possible to deny, that tlie hy
drogen which thus escapes constituted a com11uncut p~wt 
of the charcoal. 

If, thcreforr, we consider the experiments of l\.Iorvran 
on the combustion of tlte diamon<l as <lecisin, we must 
rouclude, that common charcoal is composed of three 
inp;redients, namrly, carbon, hydrogen, an<l oxygen; and 
lt is of course a triple co1111iound. 

CHARGE, i11 g·unnery. 'The mode of charging is too 
well kno11i•n to require drscription. It is only tn Ueno
ted, that if !he hall is l'e<l-hot, a tompion, or trencher of 
green wood, is to be d1fren in Ucforc it. 'I'he weight of 
the po\vdcr necessary for a cbar.ge is commonly one-half 
or one-third tlie weight of the ball, or still less; an<l in
deed, in most cases of service, the qu<'lntity of powder 
used is too great for the intended execution. fo the J.ll"it
ish. navy, the allowance for 32-pouncler's is 7-16tlis of the 
we1g~1t of the ball. J.lut it is probable, that if the Jlow
der m all ship-guns was reduced to one-third of the 
"eight of the ball, or even less, it woul<l he a considera
ble ll;dvantage, uot noly by saving ammunition, but by 
~ccprng the guns cooler and quieter, antl at the same 
tm:c. more effertu~Jly injuring the vessels of the enemy. 
With the present allowr.nce of powder, the guns are heat-
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cd, and their tarklc antl furniture strained, and all this 
only to render the hall lC>is rllicarious: fol' a hall "hich 
can Out just pass through a pit·rc of timbrt·, and in the 
passRgc looses a]n1ost all its motion, is found to rcnd and 
fracture it rnuch more than when it pnsses tlu·ough with 
a much grt·ater velocity. Sec Robins·s 1'rarts, ml. i. 
Again, the same author obsel'Ves, tliat the charge is not 
to he deter-mined by thr grrntrst velocity that ma~ be pro
durcd, lrnt tlia.t it should bC" such a quantity of )>O\\-d~·r as 
wiJI 1u·oduce the least velocity ncccssal'y for· thr lHll'Jmse 
in vie\\; anll if the wi11dage be modcratt>, no fil'ld-piece 
should <'Ver be loaded with mo1·c than onr-sixth. or at the 
utmost one-fifth, of the weight of its ball in powdrl': nor 
should the chal'gc of any bettcl'ing-picrf' rxcrrll one
third of the wright of its bullet. Ibid. Difft·rt•nt charge. 
of powcll"r, with the same wrig·ht of ball, proc!lwe differ
ent velocities in the hall, whir la are in the sanrn suhdupJi. 
cate ratio of the weights of powder; and \\hen the wrig·ht of 
of' powder is the same, and the ball varied, the velocity pro
Uun•d 1s in the rrciprornl subduplicatc ratio of the wei,i;ht 
of the ball; wl1ich is agrecal>k- botl1 to theory and JH'artict·. 
Sre J.>hilos. Tmns. 1778, and Hutton"s Tracts, vol. i. 

But this is on a supposition that the gun is of an in1Jc. 
fiuite length; whereas, on account of the limited length 
of guns, there is some variation from this law in prar
tice as well as in theot·y; in consequence of' wl1icl1 it ap
pears that the velocity of the ball increases 11 itl1 the 
charge only to a certain ]mint, which fa prn11ia1· to each 
gun, where the vcJocity is the g1·eatrst; aucJ that by fal'th· 
er increasing the charge. the vl'locity gradually dimin
ishes, till the bore is quite full of powder. By an c:i~y 
Jluxionary process, calling {he kngth of the {Jore or the 
gun b, the length ot' the charge producing the greatest 

b 
velocity ought to be ---, or aliout { of the lc•ngth 

2.718281828 
of the bore; where 2.718281828 is the number wliosr hJ·p. 
log. is 1. .But, for si:;veral reasons, in practice tile length 
oft he charge vroducing the .i;1·C'atcst lelorit,)' falls sho1·t 
of tl1at above mentioned, and the more su as the gun 
is longer. From many expcrimC'nts it is found, tltat tlil". 
charge producing the gl'eatest vdocity, in guns nfrnrious 
lengths of bore, from 15 to 40 calibc1·s, is as follo\l s: 
Length of liore Len1;th of charge 

in calibet·s. for gl·eatcst nloc. 

~~ ~~ 
CuARGE, in heraldry, is applied to the fi.;11rl·s repre

sented on the escutcheon, by which the Leat·ers are dis
tin.i;-uislied from one anothel'; anti it is to be observed, 
that too ma11y charges are not so honourable as ft•\n>r. 

CHARGE and DISCHARGE. A cha1·ge is a thing that 
binds him who does it, or that which is his, to the per· 
formance thereof; and discharge js the removal of that 
charge. In all cases where an executory thing is created 
by deed, there, by consent of all the parties, it may uy 
deed be defeaterl and dischai·ged. 

CHARITABLE usEs: lands given to alms, and alien
ed, may be recovCl'ed by the donor. JS E<l. !. c·. 41. 
Lands, &c. may be given for the maintenance of houses 
of correction, or of the poor. 35 Ehz. c. 7. Money giv-
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tn to put out apprentices, cilhrr by parishes, 01· public 
charities, to pa)· 110 dulJ. 8 Anne, c. 9. . 

CIL\.RLL•;;,'8-W,\I:-., in astronomy, sewn stars Ill 
t'i1c ('011stellalion callr!I u1·1·m 11mjor, m· the g1·cat Urar. 

ClL\RT, 01· sea-rlwl'l, an hydrographicc1l map, or a 
JlOljl'ction of sonw p;u·ts oftl1c earth"s. !;up<'l'ficics in piano, 
for the use of' navir;atol's. Charts d11fe1· very cons1LICl'<l
bly fron1 grograplii al 01· lantl map-, whi.ch arc of no.use 

~1r~1111~'\ ~~1~~£~~~i1at :.'~t·,~:~~ ~ll;~~1C~l~~·1t<~:~~l' ~1tti~~.~ s~~~~~~c1~~,~~~~ 
clia1·ts, and othl'l's ;;lohula1· cli;u·ts. 

l'lnne l:HART is a l't'JH'cs .. ntathn of some part of the 
eupl't'ficif's uf the tr1·mqaeous t;lnUc, in winch thr mrri
Uinn:.; :u·;;> supposed p~ll';\)Jd tu each otht'J', the p:1r.dlcls 
of latitndt• at ertual tlistances, antl consl'q1tently tlw c.lc
SlTC'R or latitude a1Hl lo11~itmlc: every where equal to Meli 
othrr. 8<'f" NAVIGATION. 

.lfcrcatur's C1un·r, is that wherein the nw1·idians :u~e 
straight lines pa.t"<t.lkl tn <.1ach other, and equidistant; tltc 
pa1·alltls arl' also sfraight lines~ and parallrl tCJ('arh o~hcr: 
b.it the t.listaucc l.Jetwl'f'H tl1em rncreases f1·0111 the L'fJ.lllllnC
tial towards eithrr pole, in the ratio of the sccornt of tlie 
latitude io lhc radius. 

lf tlw snp('J'ficics of the tcrrcr;h'htl glol>c is s11ppost'll to 
he takrn off, and cxtcntlcd 011 a plant', so ~is to make the 
mel'idbtus varallt·I tn eal'h other, and thC'. degrees al' lo11gi
tutlc evt1 1·y ''here e'~uat~ it is ea~y to com.:cin: that it must 
Uc ]ll'Oduclirn of the lll'l8t nobwious enors; fol' <rn isl:uul 
in latitude 60°. wJJ(•t•e the radius of the pal':tlll'I is only 
Cfjllill t•> one-half of the radi1tS nf the equator. will have 
its lt·ngth from rast to \\est distorl.l·d in a doulJte 1·atio to 
what it was on the !;;lolJl·; that is, il'i kngtli from ca:-.t to 
\\<'st, in co1npariscm of' its breadth from 11ortl1 lo south, 
will lw 1·t•p1·l'Sl'nlcd inn dl)ubl<' propol'ti1111 to wlmt ~t rraJ. 
lv is: wl1<11F·C it follows, that in whatever proprH'trnn the 
tfr.grees ol' any pfll'alkl arr inC'rcasctl 0.1· llillliHi<;iit•d by 
a vrojrctiou inylano, the 'k~t·crs of lon~1tudc oug!1t to lrn 
increased or tluniuished in tlic same nuio; for ot!tl'l'wise 
the tl'l1C bra ring~ and distanct•s of placrs will l>c Inst. as 
in thr rasl' of thl' ]Jl:rnr.rfout \\ lic'l'C the d('grees of htti
tudr and lonp,·itudr <ll'l~ ~tll er1mtl. 

R::it~:~~\'::~~.~~~~ ;:;:t:;:'.:i~~,';:;~~~~·:·~~t~ .~;'.~):~;~~i:~:!~:;~ 
:~~:~: \ ;.' -«{l ('~~l~~;::(~:ill~~~~ :~~i:i1,: ~ r ~~:.~~~~·!1:15;1.> ~:~(· 1!1~·1i~~:~~~~~ 
tiH'Sl' f; lltl\"nl{'ll is i!iou;;ht the OI•ip;in:;.I auth 1~1' Of it, 
hndng bren hi11tt'd h,\ Ptnlc111y about two thousand 
Fnl'S a.~o. Ser NA,.JGA'l'lO~. 
• Glofmlar Cu U!.T, a ml·1·i.!ional prnjl'ction, whcrc.?in tlic 
distanrr of' thi.' rye from thr plan<' of the m<'ridian, upon 
whirl. tht• p1·ojrction i!=i m:uk·, _is suvposrd to br equal to 
tht• si1w of tl1c anglr of 45°. This projertion comes the 
rwa1·l·~t of all to the 11atu1·e of thr globe, bi::causc ihc mc
ridiam; th<'l'C'in are v1arrd at rqual flistanres, the paral
h·I~ al"n arc nrcu·ly l'f)Ui\listant, and ronsrqul'ntly thr se
' rt•al p:u·1s of tl1e ra.rth haw thch· Jll'r)jler propo11ion of 
magnitude, distnnrr, Rud situation, nearly the same as 
on thl' globr itsdf. 

CII.\RTA • .MAG._,A, thr groat cha1•ter of liberties 
.;r:wktl fit·l'it by king ~olin, :~ml aftrl'wm:ds, with some 
altt·1·atio11s, eonfirnwtl ll1 pal'hamrnt by krnp; Iknl'y the 
Tllil'd. It is so called, cithc1· for t.he excellence of the 
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laws therein contained, or because there was another 
charter, railed the charter or the forests, which was the 
less of the two; or in regard of the great wars and trou
ble in obtaining it. King Ifrn1·ythe 'J.'hjrd, after it had 
been scnral times confirmed by him, and as olten brok
en, at last, in the Sith rear of fli':i reign, confit•med it in 
the m<ist solemn manner in \\'t·stminsterha.B. .After
wards king Et.I. I. ctmfirming this charter, in the S5tb. 
year of his l'cign, made an explanation of the li!Jerties 
therein g1·antell to the pcoplt·, addi11g some; and in the 
confirmcttion, he directetl that this chtu'tcr should be 
read twice a _rear tn the people, i.wd sL~ntencc of excom
munication to be collstantly dennuncc<l against .111 that 
by wo1·<l, 01· deed, or counsel, shall ac:tconb·ary thc1·cto, 

or l'k~~~~?~~~:ei~ 1~1~~;~ ~~c0Jicrc1Jy the king passes any 
g1·ant to any om· pci·son m· mot·e, 01· to any l>od,) julitic. 

CuAR'l'J<.:R-P.Ut'1-'¥, is a contract uudcr hand antl seal, 
executed Oy the fi-..?ighter antl the master and owne1· of 
the ship, contajning the terms upun which the ship is 
hired to ft•cig!1t: the mastc1·s and owners usilally liintl 
tl1emsdvrs, tile ship, tackle, and ftimiture, tha.t the gootls 
freighted shall lic tlcliHrcd (dangel's of the sea except
ed) well conditioned at tlw place of' disd1a1·ge; aml they 
als() covl'11a11I; to provitle rnarincrs, tackle, &c. and to 
equip th0 e;hip rnmj?letc aml adequRtc ti) the vnyage. 
'l'hc frl'iglitc1· stipulatt~s to pay the c1 1nsidcration-rnoney 
for the freight, an<l penaltks arc annexed tu enforce 
the rec·ip1·oral cownants. A cliai·tcr-paPtJ is the same 
in the civil lctw, as an indcntul'e at common law; and is 
distinguished from a bill of lading, inasmuch as tlie for· 
me1' a1U11sts the tC'l'mS of the freig·ht, and the latter as. 
cCJ·tains thC' contents of the c:u·g·o. 
CllAR'l'R~USE, or gramle chartreuse, a celebrated 

monastc]·y, the capital of all tl1c convents of the Car
thusian monk..:;, situated on a stl.'C'p rork. in the middle of 
a liu·gC' for·C'st oi' fir-trrcs, al>out seven miles north.cast 
of Ut'l'JV>l.ik, in the province of Dauphiny, in J1'1·ancc. 
From this m:,tht•r-co1wcnt all the otht:'rs of the same 
order take thei1· nam('; a.mon.; which was the chaJ'trcuse 
of Londo11, cnrl'uptly callrU the U1u.R'l.'1rn-noasE, now 
cnm·c1·tcc1 into an hospita.1, endowed with a revenue of 
6001. i1c1· a1111u111. 

fl('rr :we maintained eighty 1lrcayc<l gcntlemrn, not 
unde1· fifty yrars of age; alsa fol't)' boys arc rdnr:ttcd 
a11d fitt<'<l rithl'i' for the uniHl'HitY or tl'adcs. Those 
srnt to the 1111in~1·sity, han:: an rxh~il.Jilion of 20[. a JCar 
fut· eight yca1·s: and have an immediate title to ni11e 
chmTh·lh·ings i11 the gi!'t of the go,·ernors of the hospital 
who are sixtern in numlirr, all pel'i;ons of the first <lis
tinrtion, nnd take thei1· tu1·ns iu the uomination of pcn
sionC'J's ant.I scholars. 

CHACE. a g1·cat r1uantily ol' p;ronnd lying open and 
priYilcged l'or wild beasts am! wild fowl. Such is En
iiehl-chace. A rliacc differs from a l'o1•cst, inasmurh as 
it may be in the hands of a subjert, whicl\ a fort~st in 
its proper nntm·e c;rnnot; an1l fro1n a park, in that it is 
11ot enclosed, nml has more offirrrs. A chacr is not cn
<lowc<l likr a forest \Yi th so ll'Hln)· lil>crtirs, as the courts 
of attarhmt•ut. swainmotl', and .iustirc-seat; anti cannot 
lawfully be ma<lc, without license from the king under 
the bl'Oad sral. 

CHATT.ELS or catals, all sorts of goods an<l pro-
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perty moveable or immoveable, except freehold pro
perty. 

CHAZINZARIANS, in church history, a sect or 
heretics who adored the cross. 

CHECK, or check roll, a roll 01· book, wherein arc 
contained the names of such persons as are attcutlants 
and in pay to the king, or other grt.•at pl'rsonagcs. 

Clerk 'if' the cm,CK, in the king"s houschol<l, has the 
check and control of the yeomen of the guard, and all 
the ushers bclungin;;- to the royal family; allowing their 
absence or defect-, in attendance, or diminishing their 
wages for the same, &<'. Ile also, by himself or deputy, 
takes the view of those that are to watch in the court, 
and has the setting of tl1e watch, &r. Cll'l'k of the check 
in the king's navy at fllymouth, is also the name of an 
efficer inv..:stf'd with the like 11owcr. 

CnEcKs, or drafts, on bankers, are instruments l>y 
means of which a creditor may assign to a third i1crson, 
not originally p:u·ty to the contl'art, the legal as well as 
cquitalile intc1·cst in a tlcbt raisetl by it, so as to vest in 
such an assignee a right of action against the ol'iginal 
debtor. 1 H . .B. 602. ThPse instruments arc uniformly 
made payable to bearer, which constitutes a character
istic difference between them anrl bills of exchange; and 
the legislature has considered them in a more favourabJe 
point of view by exempting them from the stamp-duties. 
They arc equally negotiable with hills, althougl1, strict
ly speaking, not due before payment is demanded. When 
given in payment they a1·e considrrrd as cash; and it is 
said, may be declared upon as a bill of' exchange; and 
the moment this resc1nblancc brgins, thry arr govcrne<l 
by the same ]H'inciplcs of law as bills of excl1ange. 

CheckR payable on demand, or \Vherc no time or pay
ment is exprrsscd, a1·e irnyable on presentment without 
any indulgcnr.e or •lays ot' grace; but the presentment 
should he made within a reasonable time after the receipt, 
otherwise the party upon whom the check is drawn, ~ill 
riot be responsible, and tltc person from" hom the holder 
received it will he ilisrhargcd. Therefore, \\here circum
stances will allow of it, it is adYisable for the holder of 
the check to present it on the same day it is received. 

CHECKY, in heraldry, is when the shield, or a part 
thereof, as a bordure, &r. is chequered, or divided into 
chequrr·s or squares, in the manner of a cht-ss-board. 

This is one of the most noble arnl most ancient figures 
U3ed in armoury. 

CHEEKS, among mechanics, arc al most all those pie
ces of their machines and instruments, that arc double, 
ru1d perfectly alike; as the checks of a mortar, which 
al'e made of strong wooden 11lanks, of a semicircular 
lill'ln, hound with thick plates of irnn, and fixed to the 
bed with four bolts: these checks rise on each side of the 
mortar, an<l se1·,·e to keep it at what elevation is givrn 
it: the cheeks of a pl'inting-pr<•ss arc its two ]ll'incipal 
pieces, jllared Jlt'rpcndir11la1• and pru·alle[ to each other, 
and serving to sustain the three sommers, &c. 

CHEE Ks, in ship-buiJ<liug·. two pieces of timber, fitted 
on each side of thl· mast, at the top, serYing to strength
en the mast there, and having holes in them, called 
hounds, through which the ties run to hoist the yards. 
Also t~c uppl'J'mnst rail, or piece of timber in the beak 
of a shrp, antl these •~n each sitle of the trail-board, arc 

'called the upper and lower cheek. 

CHE 

The knees also which fasten the beak-head to the 
bows of the ship, arc called cheeks. 

CHEIRAN'l'Ht:S, stock gillifiowcr, and wall-flower: 
a genius of the 39th natural 01·der, siliq uosre, and be
longing to the tctradynamia class of plants. The ger
men is marked with a glandulous dcnticle on each side· 
the calyx is close, with two of its leaves gibbous at tJi~ 
base.; the seeds plane. There are 22 species, of which 
the follo\\ing are most worthy of notice. 

l. Cheiranthus annuus, or ten weeks stork, with an 
upright, woody, smooth stalk, divided into a branchy 
head, twelve or fifteen inches high, with Apear-shaped, 
blunt, hoary leaves, and all the branches te1•1ninated by 
long erect spikes of numerous flowers, of different co
Jom•s in different varieties. 

2. Cheiranthus chciri, or the common wall-Oower, 
the bra.nches terminating in long erect spikes or nume
rous flowers, which in different varieties arc yellow, 
bloody, white, &c. 

3. Chciranthus incanus, the hoary cheiranthus, the 
top of the stalk ru1d all the branches terminated by rrcct 
spikes or flowers from one to two or three feet long, of 
different colours in different varieties. The two last 
sorts are very hardy evcrgeen biennials or lll'l'rnnials; 
but the first, being an annual plant, must he continued 
by seed sown every year; and even the two last, not
withstanding their being perennial, <le,!jcncratr so much 
in their flowers after the first year, that it will be pro
per also to raise an annual su1iply of thrm. The seeds 
are to be chosen from such flowers as have five, six, or 
more petals, or from such as grow near to the double 
ones. When line douh.les of the two last kinds arc ob
tained, they may be multiplied by slips from the old 
plants. 

CHEKAO, a kind of paste, prc1iared by calrination 
and trituration from a hard stony substance, and af'ter
terwards washing the powdCl' in Ja1·ge quantities of 
fair water. The Chinese use the chckao in drawing the 
elegant figures we see in the wholly \\ihite china-ware, 
which they afterwards va1·nish in the common waJ. See 
the article PoRCEJ,,\ IN. 

CHELIDONIUM, cclantline, l10rned or pl'irkly pop
py: a. geRUS Of the monogynia. Ol'dCl', in the ]>ClltancJl'ia 
class of p1ants: am.I in the natural mtthod ranking un
der the 27th order, 1·hreadere. The carolla is tctrapr
talous, the calyx clipll) Ho us, the siliqua unilocular and 
linear. There are five species. One of them, v~z. rhcli
donium majus, is an artidc in the matrria mcclica. It 
gl'ows on old walls, among rubbish. and in waste sluuly 
places. The herb is of a blewish green colour; thr. root 
of a deep red; and both contain a goM-coloured ,juice; 
the smell is disa~rcea,ble, the taste somewhat bittrrish, 
very acrid, burning and biting· the mouth; the l'Oot is 
the most aci·id. The juice takes off \uLrtc;; cures tettrrs, 
ring-worms, and the itch; an<l. diluted with milk, it 
consumes 01iaque white spots on the eye. llorscs, cows, 
g·oat':J, and swine, refuse to eat the hrrb. 

CllELONE, in botany, a grnt:s of the an~iospcr
mia order, in the didynamia class of 11lant8; and in the 
natural method ranking under the 40th ore.Irr·, pl'rsnnahe. 
The calyx is quinquepartite; the rudinwnt of a 5th 
filament among tlie highest stamina; the ca11Sulc bilocu
lar. There are five species, viz. 
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1. Chclonc glabra, 2. chelone hirsuta, s. chelone pen
stNnon, 4. chclone obliqua, and 5. C. cam1mnulata. 
Tlit>y arc all natives of' North America; and are hcrl..la
ceous flowe1·y perennials, with upright stalks two feet 
high, decorated ''ith spcar-sha.ped learns, and beautiful 
!]>ikes of monopetalous, ringent flowers, red, rose-co
Jo,u·ed, blue, and puqile. They flower from Se11t. to 
Nov. and arC': sometimes succeeded by ripe seeds in this 
country. They are hardy, and may be propagated by 
seeds in any soil; but the two first multiply so fast by 
thei1· creeping r·oot.s that the seeds are seldom regarded. 
1.'lu.• last S})('('ies iB the most beautiful. 

CHEMISE, in fortification, the \Vall with which a 
b:u;tion, or any other buhnu·k of earth, is lined for its 
g1«ater support and st1·cngth: or it is the solidity of the 
wHll from tl1c talus to the stone-row. 

.F'fre-C1rn.M1s£, a Jlicce of linen-cloth, steeped in a 
composition of oil or petrol, camphor, and othel' com
bustHilc matters, used at sea, to set fire to an enemy's 
v~sscl. 

CHEMISTRY· is that b1·anch of science, the object 
ef which is to asrt'rtain the sim11lc substances or cle
ments of bodies, the p1·opCl'ties of these, and their ac
tion on each other. The methods made use of to obtain 
this knowk·dgc are analysis and sy11thesis. Chemistry 
comprehends almost all the changes in natural objects, 
·with which we arc more immediately connected, and in 
which we have the greatest interest: it is subse1·vil•nt to 
the rnrious arts of life, and the several IJl'and1cs of 
manufacture which ~u·e carl'icd on in every dvHized 
statl'. Dyeing, bJcaching, tanning, glass-making, 
the WOJ·kinA· anti compor~ition of metals, &c. aro all 
procc•ssef:I in chemistry. 'In ngricultu1·e chc.-misti·y in
vei':itii:)ates tho nature of soHs; it cxvlains the phc·nomc
na or the gTowth anti nourjslimcnt ol' vrgctablcs, and the 
nature and act.ion of maiuu·cs. As a science it is con
ncrkd with all the })hcnomcn;\ of nature, tlie caus<'s uf 
rain, snow, hail, dew, \\ind, and earthquakes: it has 
bceu r;t!kd in to the aid of' the culincu·y al"ts; and its 
high i.i1pol'tan('c in medicine Jrns Uren long and uniVl'r
sally acknmdcdged. Chemistry therefor~ is higl1ly wor
tl1y Of 0111' :tflt'llfion, IJeCaUSC bCJOlld C'Vl'l')" OtltCI' branch 
of study it incT<'as1•s our knowletlgr, extends fhc num
hl'l' of om· n•so111-c·l'S, anti is tln1s calculakd to promote 
our rnj1,ymcnt'i, and aug·mcnt ou1· power ove1· the ma
terial wul'ld. Besides, no stttdy can give us more exalt
ed idl'aS of the wisdom and goodnt·ss of the great _Fi1·st 
Cause than this, '' hic;l1 exhibits the mcr:,.t astonislli11g 
effects frl'fJU<'ntly (H"oduccd lly the most sunplc l!lrans; 
and displays to ou1· vil'\v the g1·cat c:u-e "hich has eve
ry \\ hl'J"(' bC'CH tak('ll to seClU'C the comfort and ha11pi
t1l'SS of t'vt'1'J Jiving Cl'caturc. 

1'/ic history qf Chem'istry.-Tho word chcmistr·y 
is sai<l to be of .gg)1plian Ol'.igin, and equivalent to 
Olli' pli1•nsl' nalUl'lll philosnphy, COlll]Jl'ehl'IHlin.~ all 
the knowlrd.~c of natural objects which the anrirnts 
pnssrRsctl. It aftl1 t•wa1·ds arqnired a morl' 1imitcd signi
ficatinn, anti was confined tn the iu·t of wo1·king 
metals, which \\ :1s in the highest estimation amo11g 
the anrirnfs. In th<' third nntm·y it was used in a still 
mOl'(' liuiit:••d Arns!'. sigmf1i11g the art of making gold 
anti siher. In I his si•nst• the .srit>nce was l'ag1•1·I.v culfi
vatcd by the Greeks; from tJ1em it passed to lhc Arabi-
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ans, and by these it was introduced into Europe. Tho~e 
who professed it assumed the form of a sect, under the 
name of aJchymists, who laitl it down as a first prinri· 
111e, that all metals are composeo of the same ingredi
ent..\j, or that the substances which compose gold exist in 
all metals, and arc rnJiable of bring brought into the 
pure state; hence the great object of their rrsearche$ 
was to discover the means of i1roduci11g this change, 
ant! of converting the baser metals into gold. The sub
stance which possrsscd this wonderful property was 
called " the philosopher·s stone," the touch of which 
was to change every thing into gold. 

F'rom the eleventh to the fiftel'llth centuries alchymy 
was in its most flourishing state. r1•1te wl'itcrs who ap. 
pcared during that period 'verc numerous; among the 
most cclcb1·atcd were _Ubertus :Magnus, Roge1• Bacon, 
Amoldus de Villa Nova, R~tymond Lully, and the two 
Isaacs of Holland. Some of tl1eir hooks m·e altogether 
unintelligible; others display great acuteness, and an 
extensive arquaintance with natural objectc,;. They 
often reason with great accuracy, though generally 
fl'Olll mistaken Jll'inciplcs. They all boast that they are 
in possession of the philosophc1·'s stone, and profess to 
communicate' the method of making it; but their Jan
gunge is enigmatical, and C\'Cdently intended not to be 
unde1·stood by any but the a<lept.<:1 in their own myste
ries. rl'hcir writings and va11ntr<l 1wol'rssions gained im· 
])licit Cl'edit; and tlte covetous were filled wW1 the de
sire of e11rid1ing themselves by means of discoveries 
which they prrtcmled to communicate. This laid the un
wal'y O}ll'n to the tricks of a set of impostors, who offer
ed to communicate their secret for a suitalJle but large 
l'Cwa1·d. 'l'l1us thry roni1·ived to get pos8ession of a sum 
of mo11cy "ith \\ hkli they ahsco11dcd or tired out the 
patience of theil' pupils by intolcl'ahly tediouB, expen
si\'C', n1ul ruinaus 11rocesser;. 

Ch1·111ists liad for many ages hintccl at tht. impo1•tance 
of' di8rovc1·i11:'; n. unh-cl'sal remc<ly, which sl1ould be ca-
11able ol' cul'ing. anti cnn of 111·cvcnting all deseases; 
and scve1·al or them h~td asset·kd, tl1at tl1is re1ne<ly was 
to be found in the philos.J}Jlicr"s stun<', wlikh not only 
conv<'rtrcl baser metals to gold, but possessed also the 
most so\·e1·p~~n virtue, \'..-as capable of curing all disl'a
scs in au instant, and evCn of prulonging lift• to an in
tlrfinite lcu,;rh, ~u1d of conf'el'l'ing on the rukpts the gift 
ol' i111mn1·tality on earth. This niJtion gra<luall.) gained 
gl'Ound; anti the word chemistry, in cons<''l_uen«e, nt 
length acquired a more extrusive signification, ~ind im-
11liccl not only the art of making gold, but the a1·t also 
of jll'C'paring the universal medicine. 

About the time th«t the fil'st of those branrh<'S was 
sinking into discredit, th~ second, and \-Vith it the study 
of chemistry. a.cquited an unparnlklc1l lil'g1·re of r<•lc.,. 
hrity, and attracted the >tttcntio11 of all Europe'. 1'his 
was owing to the a]lpearanrc of Theoplu·astuH Paracel
sus, who was hum iu 1-193, nciu· Zu1·irlt iu Switzerland; 
and was, in the 34th yccu· of his ag1·, aftr1· a nu111be1• of 
whimsical advenb1res, which had rajsrd his rr1H1L1tion 
to ag1·eat height, appointed by the magistratrs of Ba.•il 
to rll'livcl' lectures in thril' city; he was tJ1e first public 
p1·nf1·sso1· of chl'mistr_v in Europe. 

Tlw rharartr1· of this <'xh'aordinary man is univei·
sally known. That he was an impostor, and boasted of 
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i;ecrct:s which he did not poss~s~, cnnnot hr tlenird; IJut 
it mnst be ackrurn lrclg-cd that his talent~ were grrat, 
nud t!1at his Jaboiirs wcTc not cntirr-ly usclrsf:. He con
t:l'ihutcd not :t little to lltliu·onc Galen and Avirrnna, 
who at that timr rukd ovet· mrdirine with absolute 
powrr; and to rrstorc Hip1rnrratrs and the patient oh
scrnrs of nature to that chair, from \\ hirh they ought 
nevrr to han~ brPn exprlkd. He cp1·tninly gave chr
lnish·) an erlat which it did not before possess; and this 
must have induced many or tlwsc lah<H'ious men '\ho 
$11cceetlcd him to tum tlu•ir attention tn the seienrP. Nor 
ought we to forget that by carrying l1is 8prculatiuns 
conCf'l'lling the }Jbilosophf'r's stune, and thr univp1•sal 
mcdicinr, to thP greatest hright of ahsuJ'<lity, and by 
exemplifying their cm1Jtincss and inutility in his own 
pe1'son, he undoubkdly contributed more than any 
ruau to their iligmce and subsequent banishment.. from 
the science. 

Van Ilelmont, who ·was born in 1577, may be con
sidered as the last of ihc alchymists. His death rom
pkted the disgrace of the universal medicine. His con
tem11orarics, and those who immediately succeeded him, 
attended solely to the improvement of chemistry. The 
chief of them were Agricola, Bcguin, Glasel', Er·knn, 
Glauber, Kunrkcl, Boyle, &c. 

The foundatio11 of the akhymistical ~ystem b<'ing thus 
shaken, the facts which had been collcctecl s-1011 became 
a heap of rubbish, and chemistry was ld't without auy 
fixed principles, and dcstititur of an objrct. lt WHS then 
that n. man arose, thorout;hly arquainkd with the'' liolc 
of these facts, capn_ble of' arrangh1g thr·m, ami of per~ 
ceivin~ tl1c important p11r110se to ''thich 011.:y might be 
~q1plicd, and ablr to1lointout the prnpcr o~it'd8 to "·hkh 
the researches of d1t•rnists oug·ht to be di1·ected. This 
name was :Burk('r. Uc a.ccomvlishc<l the arduous task in 
his work cntitlccl llliysira SulrtC'nnnea, p11Lliished at 
F'ranrfort 166fl. Th<' 1rnhliratinn of tltis book forms a 
very important ::C-l'a. in the history of rh('mistl·y. It thC'n rs
ra1wt.1 for ('Vt'l' from thr tl'ammcls of ald1) 1ny, and beC'amc 
the ruclimC'nts of thr sciPnce which we fin1l jt at present. 

Ernest Stahl, the editor of the Ph~sirn Suhte!'l'anea, 
adoptrd. soon al'tt·r Brecher's <Ira.th, the. throry of ii is 
master; but he simplilicd and foq1l'oYcd it so murh, 
that he 1nculr it rntirrJy his own; and accordingly it has 
been always ilistinguishe<l hy the name of the Slahlian 
theory. 

E,·rr since the days of Stahl, cl1rmisfry has h<'C'n cul
tiYated '\.ith ardour in Gl'rmany and the North; and 
the iJlustl'io11s philosoJJhers ol'thcsc <'otmtdes l1a:ve rnn
tributrd highly towa1·ds its Jll'06l'C'SS and its l'UJlitl im
provement. Thr most <lrsrrrn<lly et·lehratecl ol' these 
m·r. Margraf, Bcrg1nan, Scheck, Klaproth, &r. 

In F'rancc, soon after the esta!Jlishmcnt of the Aca
demy of Science in 1666, Hombng, Geoffroy, and Lc
nwry, arquiretl rrlebrity by their chemical exverimPnts 
and disrovcries; and after tl1e new-rno<lclling of the 
Academy, rhrmistry became the peculiar object r,f a 
put of that illustrious bodY. Rouellr, 'rho was made 
profr~sr>r of ~hemjsfrJ in Paris alJout the year 17'45, 
conh·1ved to mfuse his °'rn enthusi~s111 into the whole 
body ol' the Frem:l1 litcnwy tnen: and from that moment 
chemistry became the fashionable sttuh-. l\1rn of crni
ucnce appeared every where, discoveries multi1ilied, 

the spirit prt'Yaded the whole nation. extended it•clf 
ovr1· ltaly. •tn<l appeared rven in Spain. 

After the death of Bo) le, :nul of somr other of the 
earliest memllcrs of the Ro~·al Soriety, little attention 
was paid to chr.nlistr) in lll'itain, C'\.rq1t hJ a few indi
vicl1tals. The spirit which ~l'"ion hat! iilfust•d for the 
mathematical scicncrs was so gt'rRt, that foi• man,y ,-ears 
they clrew \Y-ithin their votrx. almost cn,ry man of' cmi~ 
m•ncc in Britain. But wtH"n D1" Culll'n brcamc prof1.•s
sor c.f clirmistrJ in Edinburgh in 1756, he kindlt•d a 
flame of enthusiasm among the studrnts, whirh was 
soon spread far and witlc by the suUseqm·nt disrowrirs 
of J31ack, Cavendish, and Pl'irslleJ; anLI ml'rting with 
the kindred fires which wcrr alrca<l,r bm•ning in ft'l'ancc, 
Germany, Sweden, and Jtaly, the scil'nrc ol' che
miAtry btn·st forth at once with unC'xampled lustre. (See 
the aJ·ticle Arn.) Hence the ra]Jitl prognss "hicb 
it has made during the last forty years, the univer
sal attention which it has cxritetl, and tlic unc:xp('ct
ed light which it has thrown on the arts and manufac
tures. 

As the theory now univf'rsally received derind. in a 
gl'eat tlegt·ce, its origin and supp:irt from thr di~ron•ry 
of the composition of water (Sre Arn as a~nvr), we 
sl1all proceed to state this imillWinnt point or dorlt'inc. 

\Yater was long considc1·r<l as an elementary 1winri-
11k; .no one h:ul been abk t.o decompose it: hut sinrc thii 
l'xpnim('nt:; of Cavemlish, Lavoisier, and others, itli 
tn1e 1rnturc. has been acruratrly asrtl'tainetl; autl water 
may now Uc decom1nscd with as much t'acilit.y as al
most an.v other substance with which wl' a1·r acquaint
ed. Wat<"l' is con1pose<l or OX~ gen awl hydrogl"n: it.may, 
by un<leni;tblc expc1·i1nents, be ronverkd into these 
gases. and IJy the COHllJuslion or them i!I pl'Oj)l'l' ]H'O
portioJJS, a. c1uantity cf wate1· "iB UP p1·odured ('q:1al to 
thr \\eight of the gases employed; of this w< shall pre
cced to ~;ive the requisite }Jrnofs by rx1lr1·imrni:-1. 

:E: _·.perimrnt 1. A tube of con11nrm p;lass E F (ii,~. lB), 
wrll annealed, and dilliculi to l.u• fused. alJ1>ut :111 inl'h 
in diamde1·, is placed across a fom:u·e Cl<'ED. in a po
sition S1)mcwliat inclined, and t'J its upper rxh-l"nit~· is 
adapt<:'d a glass retm·t .A, containing a l~nrP.rn q11an1ity 
of' distilled water. aml rcs~i113· 011 a, ful'nare. \' X. To 
tl1e lower extl·cmity of' the glass tu Le F, is :q>J1lird to a. 
wo1·111 SS, conner1ctl with the Uoublr. tuhulatrd tiask H; 
nmi to the other tubulure is athl1>h1 t.l a 0<.'ut g·lflss tuhe 
KK, drstined to ronwy the gns tu an appaL·a.t:.s prQ11er 
for <lel<:'rmining· the quality and quantity of it. When 
the "lwlr is thus arranp;Nl, a firt~ is tn he kin:!!rtl i11 tl1e 
fm·mtC(' CE, and nrni11taim·d in sut!i a ma11n!"r as to 
briug the glass tube Efl' to a. l'{'fi-hL•ad, hut without fus
iug it: at the same time so mnd1 fii''C' is to hr maintain
ed in the furnace. \ X, as to keep the watrr in the 1·r
tort A in a continual state of t•UnHition. In p1·oporlion 
as the water in the 1·etol't A assumes tile state of va1mur 
by ebullition, it tills the intrl'ior pnrt of the tube EI<', 
ruld expels the ntmosplterir ail', "hi1·h h; eYacuated by 
the worm SS, and the tulle K K. Thr steam of the wa
ter is after,vards c1Jndcnsrd by cooling jn the wr11·m SS, 
and falls <lrop by drop. in the sLltc of water. into the 
tuhulated flask H. When the whole of the water in the 
the. retort A is e,·aporatrd, and the liquor in the Yessels 
sulfcretl to drain off completely, there is found in the 
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task JI a quantity of water exactly equal to that which 
was in the J'Ctol't A: of course the1·e 11as been no disen
gagement of any gas: so that this operati<m was merely 
a rommon distillation, which gave absolutely the same 
result as if the watrl' had never been brought tn a state 
of incandesrrnce in passing through the glass tube EF. 

Ex1i. 2. Every thing being •u·ranged as in the pl'e
ccding experiment, 28 gra.ius of ch<.u·coal reduced to 
fra,;ments, and which had bc<'n iwcviously exposed for 
a lung time to a wl1itc heat in close Ycssds, WCl'e next 
introduretl iuto the glass tube .EF. The operation was 
thrn c·omlucted as IJcfol'c, and the water in the retort A 
kept in a co11tin11al state of ebullition till it was totally 
cva1l0ratc<l. The water in the retort A was distilled, as 
i11 the. ]ll'l'C'Cding cxpl't·inrnut; and being condensed in 
1lie worm SS, had fulkn, tli-op hy tlrop, fr1to tbe flask 
11; but at tile same time there had been c.liseagagccl a. 
cons.i<lcr:tl.Jlu quantity of gas which escaped through 
the tulle KK, and was rollcctctl fo a p1·ope1· a11p1U'atus. 
" "hen the OJlC'ra.tion was finished, thel'e was found no
tlihig in the tu ho EF I.Jut a few ashes; and the 28 grains 
of charcoal had totally disappeared. 

r1'11e ga1m1 diScngaged were found to weigh altog<'tl1-
er 11 3.7 grains: and there were found two tliftCrrnt 
kinds of gas, viz. 144 cubic inches of carbonic acid gas 
(211 ), weighing 100 grains; and 380 cubir inches of a 
nry light gas, weighing ] 3.7 g1·ains. rrhis last gas took 
lire on being a1iplicd to a lighted body in contact with 
the air. In examining afte1·wards the weight of the ":i
te1· "hich l1ad passrd into the flask, it was found Jess 
ti1an tliat in the retort A by 85.7 grains. 

J.n this rxpr1·imrnt, tJ1crefoJ'C, 85.7 g·rains of watrr, 
~md 28 g1·ains of charcoal, formed carbonic aci<l _ gas 
equal to 100 grains; and a peculiar gas susce11ti/Jlc of 
iuHammation, C'qual tu 13.i grains. 

EXJl. s. rr1ic ap·parntus being anangcd as above, in
stead of the 28 grai11s of' charcoal, 274 grains of th in shav
ings of ii·on, l'Ol!c<l u11 in as1Jiral form, were introduced 
into the tube E F: the tube was then b1·ou3·ht to a t•c<l l1cat 
as bcforC'; and in tl1c same manner the whole of the wa
ter in tile retort A was made to evaporate. In this cx
pt'l'imrnt thcr·e was tlisl'ngaged only one kind of gas 
whkh was inflammable: there was obtained of it about 
406 ruhir inches, wrighing 15 grains; and the £?74 
grains of iron, }Hit into the tube EF', were f-ountl to weigh 
85 grains alwvc what tht•y did when introduced; anll 
thr water ft1·st employed "as t1imi11ishcd 100. 

'l'hc volume of these iron shaYings was found to be 
grratly rnlargrd. 'l'l1c i1·on was scarcely any longer 
eu~H~t·ptible of :LttracUon by the magnet; it dissolved 
without cffrrvescrure in acids: in a wor,I, it was in the 
etittc of n. blark oxitk, Ji.kc that wl1ich has been bu1·nt 
in oxygrn gas. In this rxprrimrnt there was a real oxi
dutio11 oJ'thr i1·on by the watc1·, entirely similar to that 
ttfrded in Uw ai1· bJ the a.id of hrat: 1 oo snllns tif wa. 
tcJ' wrrc decomposed; and ol these 100 g·1·ains 85 unitt'd 
to tht' iron, to reduct' H to the state of IJlack oxide: 
thesr 85 gr·ains, therrforr, were ox)gcn; the remaining 
15 gr:ii11s, romhiut.·tl \\ilh nLlorir, for1n ed an inllam i ua~ 
bl<' gas. It tl11·11rc foll•>W'I that \\ah· is composed of 
oxygen and the bnsc (1f inflamnrnhl •gas, in the pro1mr
tion uf 85 to 15, or of t;· to J. ,V.thT tl1ercfh1·c, brsiLlcs 
OX) ,!\'''"• which is one of ilS p"innples, and which is 
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common to it with a great many othel' substances, coD
tains another peculiar to Hsrlf, and which is Hs consti
tuent radical. Thjs radical l1as been called hydrogen, 
that is to say, the gt1ltrator ofwate1·; and the combina
tion of this radical with colorir, is distinguished by tit• 
name of hydrogen gas. See Arn. 

This radical then is a new combustible body; that i•, 
a body which bas so much affinity for oxygen ac; to be 
able to take it from caloric, and to decompose oxJgru 
gas. This combustible body it•elf has so great an affini· 
ty for caloric, th.at unless engaged in some comb.iuation, 
it is always in tJ1e a~riform or gaseous state, at the tic· 
g1·ce of JU'cssurc and temperature in which we live. 

Jf it is true, as has been shown, that water is com
posed of hyd.1·ogcn, combined with oxygen, it thcn('c re
sults, that l>y re-uniting these principles, watrr ought 
to be 1·e-fori11ecl. Tltis indeed is what tal;es place, as will 
be seen by the following expe1·iment: 

Exp. 4. Take a wide-mouthed glass ualloon, A (fig. 
19), capable of containing about foul' gallons, and ce
ment to its mouth a small 1ilate of coppel' BC, lrnving 
above it a cylinder of the same metal. g D, pierced 
with three holes to receive thl'CC tulJcs. Tl1e first of thrse, 
Ii H, is drstiucd to be connected atit.s extremity It, with 
an a.ir-pum11, in order that the balloon A may be ex
haustr<l of ail'. 'l'hc second tube, gg, communicates by 
its extwmity ~-IM, \\ith a reservoir of oxygen gas, and 
is destined to com-ey it into the balloon A. The thil'd 
tube, D d, con1111unicates by the extremity NN, with a 
reservoir of hJdrogcn g·as: the rxtremity of this tub8 
terlllinatcs in an a)lerturc so small as srarcrly to admit 
a very delicate nerdle. It is tl11·ouglt tit is a:vrrttrre that 
the hydrogen gas contained in the reservoir is to pass 
into the balloon A. In the next Jilace, the small plate 
BC is pic1·ccd with a fourth hole, into which is inserted 
with ccml•nt a glass tuUe, through which passes a wire 
F'L, ha.Ying at its extremity L, a small ball destined to 
make an electric s1>ark pass between the ball and tile 
rzh·cmity y, of the tube that conveys the hydrot>·{'.:n ga.8 
into the ballom1 A. The wire FL is movcabh;=' in the 
glass tube, in order that the metallic hall L may be 
brought nc:u·ei· to, or rcmovetl from, the 11oint y: the 
tllrcc other tubrs gg, Hh, Dll, at·c each furnished with 
a cork. 

Tlmt the gases ma:r be conveyed in a very dry state 
tlu·ongh the tubes wluch conduct them into the ualloon 
A, and that they may be deprived of water as much as 
possible, you must Jlllt into the swelled p•u·lB IH~I and 
N:N of tlw tubes, some_ ~alts capable of attracting the 
mo1~turc ,~·1~h great a.ct1v1ty, si~dt as acetite of potash,_ 
muriatc of June, or mtrate of hme. 'l'ht>Sl' salts should 
be only coaJ'srly pounded, in order that they nrny not 
fbrm a ma~s, and that tLe g·asscs may pass fr<•cly into 
the intersttees kfi between the fragments. Y 011 must be 
provided with a suffi.cient r1uantity of very pure oxygen 
gas, anti nearly a. tr~pl ~ voll~1nc of 11ydl'Ogcn ,;as, cqual
ly_1h11·c. To obtain it ill th1S state, and free from all 

~~~~1~~:~s ~~~~,e~:~.~~ l~~~·~~~d i:l~~·~1~ ~:::!~r, <lccomposcd 
" lw11 e,·rry tlung has bren thus prepared, adapt to 

the au·-pump the tube /1H, and exhaust the ail· in th 
large balloon A; then fill it with oxygen gas, by mean: 
of U1c tube gg; and by a cel'tain dcgi·cc of }ll'essm·e, 
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force tl1e hydrogen gas to pass into the balloon A, Filtmtion is a finer species of sifting. It is sifting 
t.l11·ough the exti-crnity y of the tube dDy; thrn kindle through the pores of paver, or Hcmnel, v1· t111c lirtnl'H or 
fhis gas by mC'a11s of an clectt·ic spark, and if you re- sane~, or pounded glass, or P?l'Oll8 ~tones, and thr like; 
new thr quantity of ea.ch of these two gases, the com- but is used only for separatmg flu1tl.~ from solids, or 
bustion may be continucLl for a long timr. gross pru·ticlcs that may happt'n to hr. suspended i.D 

In rrop01·tion as the combustion proceeds, water is them, and not chemically combinrd with the lluids. 
cleposite<! on the intrrnal surface of the balloon A: the Thus salt-water cannot br cleJll'ived of its salt by filtra
quantity of this water gradually increases, and it unites tion; but muddy water will deposit its mud. No solid, 
itself into large drops, which mn down the sides of the even in the form of powder, will pass through the above 
,·esscl, ancl are collectc<l in the bottom of it. mentioned filtring substances: hrnec if water or other 

It was by an experiment of this kind that Lavoisjcr fluid, containing san<l, insects, nuttl, &.c:. is plarrd in a 
n.src11ainctl that 85 pads, by weight, of oxygen, and 15 bag or hollow vessel, made of any of those substances, 
imrts, also by weight, of hydrogen, arc t'Gquirecl to com~ the sand, &c. will remain on the f1ltre, antl the liquor 
pose an hundred parts of watrr. ,. wHl pass through, and may ~e rcrcivcd clear in aves. 

Hence it is evident that watrr is not a simple sub· sel under it. Unsized paper is a nry convenirnt sub
stance; that it is composed of two principles, oxygen stance for making filtrt·s for chemical. pur1>0scs. ltJs 
and hydrogen; and that it1;J two principles separatetl wrapped up in a conical form, and put into a glass fun .. 
from each other, have so great an affinity for caloric, nel, which serves to strengthen the 11aper and support 
that at the common drgree of temperature and pres- the weight of the fluid when poured into it. 
eurc they cannot exist hut under the gaseous form. Decantation is often substituted instead of filtration, 

Chemical operations cind insirwments.-The reduction of for sevarating solid particles which arc diffused through 
solids into powt.lcrs of different degrers of fineness, by liquors. 'l'hese are allowed to settle. to the bottom, and 
means of p11lverization, &c. is a necessary i1rcliminary the clear ftuid is grntly }loured off. If the sedimrnt is 
operation previously to their being chemically acted up- extremely light, and apt to mix again with the fiuid, 
on. But these 111·occsses can never reduce substances in- by the slightest motion, a syphon is used for drawing 
to their primary or elementary particles; they do not off the clear fluid. 
even destroy the aggregation of bodies; for every par- Lixi'viation is the separation by tneans of water, or 
ticlr, after the mo!:'t accurate trituration, forms a small other fluid, of such substances as are soluble in it, from 
whole, resembling the original mass from which it was other substances that are not soluble in it. Thus, ifacer
divided. The real chemical operations, on the contrary, tain mineral consists of salt and santl,orsaltantl clay,&c. 
such aa solution, destroy the aggregation of bodies, and the given !Jody being broken to powder, is }>laced in water, 
separate their constituent and integrn.nt particles from which will dissolve the salt, and keep it suspended, whilst 
each other. Ili·ittlc substances are redt1cecl to 1iowder the earthy matter falls to the bottom of the vessel, and, 
by means of hammers, 11estles and mortars, stones, and by means of filtration, may be srparatcd from the fluid. 
mullm·s. Pestles and mortars are made citilCL' of metal, E1Japoration separates a fluid from a solid, Ot' a more 
glass, porcf'lain, marble, agate, &c. according to tho vo1atile fluid from another whicl1 is Jess volatile. 
har<lnrss and 1n·opcrties of the !Jodi.cs to be pounded. Simple evaporation is used when the more volatile or 
lYcdgcwood's ware affords a most excellent kind of fluid substance is not to be preserved. Various degrees 
mo11;ar for most purposes, as it is very sb·ong, and not of heat are em11loyed for this p ~u·posc, according to the 
liable to be acted upon by acicls. Many bodies cannot nature of the st1bstances. It is performed in vrssels of 
be reduced to powder by the foregoing methods: such arc wood, glass, metal, porcelain, &c. Basons made of 
fibrous substances, as wood, horns of animals, elastic 'Vedgewood's ware ru·e very convenient, as they are 
gum, and metals which flatten under the hammer; for not apt to break by sudclen changes of heat. Small flasks 
thC'se, files, rasps, knives, and graters, are necessary. of thin glass also; these arc placed either over the na-

The srparation of the finer parts of boclics from the ked fire, or in a vessel filled with sand, which is then 
coa,1'scr. which may want further pulverization, is 11cr- called a sand-bath. This affords a more 1•cgular degree 
formed by means of sifting or washing. of heat, and renders the vessels less 1ia1Jlc to be broken. 

A sin•e for sifting. generally consists of a cylindrical When the ftuid which is rvapomted must be prescrv-
band of thin woorl, or metal, having silk, leather, hair, ed, then the 011eration is rnlled distillation. 
wire, &c. stretched across it. Sieves are of different de- Distillation is evaporating in close vrssels, when we 
grccs of fineness. . wish to se11arate two Huids of clilfcrent degl'ecs of vola-

H'"ashing is used for procuring powders of an uniform tility, and to preserve the m.ost volatil<', or both of them. 
fineness much more accurately than by means of the The substance to be subjected to tlistillation, is put into 
sieve; but it can only be used for such substances as some vessel that will resist tlie action of beat, called a 
are Mt acted u1ion by the fluid which is used. The pow- retort, an alembic, or a still; havin.i; a beak 01• neck 
dcrc.tl substance is mixed with water, or some other con- projecting from it, to which is attached another n·sscl, 
vcnient ftuid: the liquor is allowecl to settle for a few mo- to receive the Huid that rL•es first, whirh is ralled the 
mc~1t.s, and is then dccantecl off: the coarsest powder re. receiver. The vessel that contains the liquor to be dis
mams at the bottom of tlie vessel, and the finer passes tilled is 1ilaced upon the fire, or in a sand-\Jatb, or 
over with the hquor. By repeated decantations in this over a lamp; the heat causes the most volatile fluid to 
manner, various sediments are obtained, of different de.. raise in the form of vapour, and to pass into the recciv
grees of finencs~: the ~a<;t, or that which remains Ion- er, where it is again condensed by cold. This condcn
gest suspended m the liquor, being the filiest. sation is sometimes assisted by makingihe vapour pas• 
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lhrough a tobe which is immersed in a .-essel contain· 
ingcold water. 

A (fig. I, Plate XXIX) represents a retort used fot• 
tllistillation. It is a vessel, either of glass or baked earth, 
for containing the liquid to be distilled. When it has a 

' small neck, a, with a stop1>er fitted to it, for inb'Oducing 
the materials through, it is called a tubulatcd retort. B 
i9 the reccinr for rontlrnsing the va11our which is 
raisetl, and into which thl' neck of the retort is inse1·ted. 
The joining, b, is made air-tight by means of some sub
stance appHcd to it, called a lute. Various methods are 
used for sup11orting both the retol'i and receiver, accord~ 
ing to the degree of heat employed in the process, and 
several othe1• circumstances. See LuTE. 

When great heat is employed, earthen retorts are us
ed, which arc 11Jaced on or in the 61-e. When a less heat 
is wanted, glass retorts arc generally employed; which 
must not I.Jc placed immedfately on the fire, unless they 
are coated over with a composition of clay and sand, 
which is sometimes done. Glass retorts are generally 
placed in a sandlJath, or suspended over a lamp, for 
which A.l'gand's lamp is the 1.11~st. The receiver is placed 
upon some stand convenient for the p1u·11ose, with a 
ring made of hay under it, or some such contrivance, 
to keep it steady. 

A (fig. 2) is a vessel called a mattrass, for the same 
purpose, having a vessel, B, called an alembic, fitted to 
the head. The liquid raised by heat into the state of va
pour, is condensed in the alcmlJic, and falls into a groove 
all round its inside, whence it runs out dy the spout 
C, into the receiver D. 

Fig. 3, are conical tubrs that fit into one another, for 
lengthening the necks of 1•etorts, &c. to connect them 
with the rcceive1's at any distance: they are called adop
ters. 

Fig. 4, are phials with bent glass tubes fitted in them, 
for disengaging gases, and similar ex1Jeriment."i. 

F'ig. 5, reJH'C8Cnts an improved chemical apparatus, 
such as is U8u.l IJy Mr. Davy in his experiments at the 
Royal in8litution. A is a japanned tin vessel, filled with
in two or tlu·ce i11rl1cs of the top "ith water. Just be· 
low the su1·f:1rc of the water is fixed a shelf having seve. 
ral holes bor·cd thl'Ough it, to which small funnels are 
attached 11rnlnnrath. The glass rcceive1· B, intended to 
receive the gas. i8 fillrtl with water; and being inverted 
with its mouth umkr watrr, it i!=i raised up gently, and 
p1aced upon tl1r slirlf over onr of the hole.~. where it will 
remain full of wate1'. whirh is kept up by tl1e pressure 
of the ntmosphe1·r in the same way as the mercury is 
retainrtl in tht· tulJ<' of the baromrtrr. The material 
from which thr gas is to be disrngagrd is put into the 
retort G, wl1irh i,'i put thro11gl1., and sus11rmlc<l in onr of 
thP rings of thr lamp fnrna('e n. E is :rn improved Ai·· 
garnl'slamp, ha,·in~tworonrrnh·ic wirks, placrtl on the 
shelf F. The shelf' is moveable up nnd down to hl'in.!\'the 
lamp to a rnnv1·nit•nt disfanrr from thr rrtort. The lamp 
is to be light rd, :1ml a.c-1 ""'nn as thr substancrs in thr rr
to1·t act upon 1•ad1 othf'I' fi tffid<'ntly, 1JH" gas will IJPgin 
to br 1lic:r11~a~t·fl, and will ~1sf'1•wl thrnu~h the holr in 
tlH" slwlf int'l th<'"""~ I r, ~ml disphre tl1r water with 
whirl1 it l!atl It'·• n '~II ·1. Wlirn the wnt<'r is di~Plarrd, 
tlH' l'N't•iwr i~ f II C C"··s whkl1 w·1s 1lis 'Tif!'il~t"d from 
the retort, and may be 1iresen·ed in it by kee]iing its 

mouth always underwater in the cistern. This gas may 
be t1·ansfcrred from the vessel B to any other, in the 
following manner: Fill the vessel into which the gns is to 
be transferred with the fiuid in the trough, and place n 
on the shclfovei·oneofthe holes. Then take the vessel B, 
and keeping its mouth still under the fluid, bring it nn<lei· 
the hole on which the nscel is placed; then dcpressin~ 
its bottom, and elevating its mouth, RO ns to IJring it mo1·t: 
to a horizontal position, the gas in it will escape and risr 
up through the hole on which the other vessel has bern 
placed, and will fill it by displacing the fluid. 

If the oxyd of manganese is put into the reto1·t G, 
and the lamp applied to it, great plenty of oxygen gas 
will escape from the ret01·t, anti will fill the receiver B . 

When the gas to be Jll'Ocurcd is absorbable by wate1·. 
quicksilver is usctl instead of water, and a much smaller 
ve8scl than A i8 matle use of, which is generally made 
of wootl or stone. A small glass vessel, ca11able of con
taining an ounce measure, is used for measuring gasrs: 
fu,. if this phial is successively filled and inverted under 
a large jar, we mny thereby throw into that jar any re
quired quantity of an elastic fluid, antlas much of anoth
er as we please. 

G (fig. *5) is a strong glass gl'aduatcd tube, for re· 
ceiving a mixture ot' gases that arc to be exploded by 
the electric spark. N car the closed end two wires pass 
through the glass, anti almost touch carh other: they 
are cemented in, so as to make the holes air-tight. Ga
ses ma.y be introduced into this tube; and if the interval 
between the two wires is matle a pa.rt of the clertl'ic ch·
cuit, IJy putting chains connected with a Leydrn pllial 
to the rings of the wires, the spark will pass through 
the interrupted space between the two wires, and rx
plode the gases. 

A (fig. 6) is a glass retort, tl1e beak of which is ad
justed to a double tubulated balloon n. To the upper 
opening of the balloon is fitted "~lass tube C, the olh· 
er· extremity of which is conv<'yed into the liquor cun
ta.ine<l in the glass vessel D: \\ith this al'e tonnecte<l 
two or three, or mo1·e sim ilar vessels, liy means of glass 
tubes, and to the last tubulu1·c of' the l'ange of vessels is 
ada.pted a glass tube which is convryed under a receiv
er placed upon the shelf of the pneumatic cistern. A 
(Iii;. 5.) 

'Watt'l' is poured into the first of thc•;c vesst•ls; caustic 
potitsh into the next, or such other sub~tanC'cs as are 
nrcessary for absorbing the gasr~; :m<l the joinings n1·e 
well fluted. By this metho<l tl1e purest and most con
centrated products are obtained; because the 'vatcr, 
which is always the receiver, becomes saturatetl '' ith 
them. In this way the common mul'i:ttic acid, the oxv
genated mm·iatic arid, volatile alkali, &c. &c. may he 
made in tlte bC'st manne1·. 

Large vcssrls for ronta.ining air, nml expdli n.~ any 
given quantity, arc cnllrd gazomrtc?t·s. 'fhel an• of Y:l.
rious constructions; one of thr IJrst is thr fnllo";11g: A 
13 (fig. i) !S :t cyHn<lriral ves~f' l of tin, japa~rnril, nra1·
ly lilied with water; and l1avmg a tube C 111 the mid
clk, oµrn at top, and bt·anrhin.~. to commuufratr with 
the cork D. Within this w~s"I the1°f" is anntlu•1· r) ]in
tfriral ves"ir1. grnrrnlh- d' ,c;l:tss. of snwlkr sizr, F, 
oyrn at botto!n; which is inp•1•tr1J and ~ "spend('tl by the 
line• cc, \\ htch go over the pulle~ s f, f, r, f, and have 
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weights gg, attnrhrd to them, to balance the \"Cssel 1''. 
While till' cork D remains shut, if the vcs!'icl F is pres
set.l downwards, the air inclu<lcd within it will remain 
in the sumr situation, on the principle of the di,-ing-bcll; 
but if the rock is opened, and the vessel F is Jll'essrd 
down, the ail' indudcd within it will escape tllrough the 
cock; and if a. blow-pipe is attached to this cock~ a 
strram of the .i;as may lie thrown upon Hghtccl charcoal, 
or any other body. DJ means of the grad1mtrd rod h, 
also, thl• quantity thrown ou~ is e:xal'tly asrertained: 
this rod is so divided as to express the contents of the 
inner vessel in cubic feet, &c. This instrumeut also an
swers for breathing any of the gases, by applying a 
mouth picre to the cock. To render it more p01·table, 
the weights gg arc sometime~ iucluded in the upl'ights ii, 
which arc hoHow and wide enough to receive them. 
So met imcs also there is another hranch from the bot
tom of the Jiipe, in the middle, directed to the side of 
the other cylind<'r, and coming iqnvards by the side to 
the top, where there is another cock attached. 

Crystalli~ation.-When a salt is t.lissolved in water, 
or othrr fluid, and l>y evaporation the Iluid is driven 
off, the salt gradually acquires the solid form, and in 
doing this, it al'l'anges its particles in a. particular man
ner; some salts arrange themselves in the form of pyra
mids, some of' prisms of different kinds, &c. Vessels of 
earthenware, or glass, are employed f'or such crystalli
zations. They must be Jilaccd where they are perfectly 
still, and well defended from dust or accidents. 

Sol1tlio11.-)Vhen a salt is mixed 'Nith water, it loses 
its state of solidity; the particles ol' salt arc divided 
and unite thrmselves to those of the water, fo1•ming a 
liquid, of which all the parts are homogeneous, 01· of 
the same kind. The same takes plarc \vhen resin is mix
ed with spirits of' wine. In this }H'ocrss neither the salt 
nor the water is decomposed; and the salt may be 1·c
covcred again in its Ol'iginal state and quantity, by 
driviHg off the watel' by evaporation. 

rnlC dissolution of metals by acids, however, is of a 
dilf-rent na.tul'e: here, either the metal, the add, or the 
water, is altered, and different produrts ::u·e obtained. 
Vessels nf glass arc generally used fo1· solutions and 
dissolutions. The liquid used for dissolving a meta], or 
other solid substance, is usuaUy called a solvent, or 
menstruum. 

Precipitution.-The recornry or separation of a liody 
from its solvent, by the addition of a third substance, 
so that the fnl'mcr umy 1·c-ap11car in a solid state, how
ever <lidded, is called precipitation. The substance thus 
recov..red, is called a 11recipitate, and the superadded 
body that occasions this precipitation is called a pre
cipitant. 

Fusfon.-The mrlting, or causing any body to pass 
from the solid to the liquid state, by the action of fire, 
is ca.llctl f11sio11. 'rhe. fusion of metallic suhstanccs re
quires vessels sutlicicntly strong to resist the fire. These 
vrsst"ls art' mnstlv, if n'lt always, made of earthenware. 
or P"rcrlain, or ~ mixture of rlay and powder of black
lea~. They arc called rruribles, and arc generally of 
tlw forms r<'present<'d fig. 8; sometimes these vrsscls 
ha\'C rovers made of ea.rthrmvarc-; l>ut sometime-s the 
fu.ed metal must be exposed to a rurrent of air. In that 
case the crucibles are broad and shallow, as at fig. 9. 

These arc callc1l cupels; and they are formed of calcl11>o 
ed l>oncs, mixed with a small quantity ol' clay, OJ' of a 
mixturt' of clay and black-lead powder. Ilut the ro11els 
must not l>c placed in a dosed fumace, or he surrouud. 
eel by coals; fur, in that case, the nquiJ'ctl current of 
air c.:oulcl not have access to the fusetl metal. They arr. 
therefore placed under a sort uf onn of carthcmrni·r 
which is called a muffie, as rcJ>rescntcd fig. JO; wliir)1: 

with the included cu1iel, is exposed to the be•1t of a fur. 
nace. 

Furnaces.-ln tl1c application of the action of heat to 
bodies, furnaces of different forms arc l'mploycLI, al'cor
ding to the operations for which they aro destined. A 
furnace is a kind of hollow cylind1·ic tow01·, ADCD (fig. 
11); sometimes a. Httlc wider a.t the top, with notd1r8 
·m, m, m., to g·ive a passage to the a.it'. This furnace 
ought to have at least two lateral a.11criures; an uppel' 
one F, which is the door of tho fi1·e-hole HI; and a 
lower one G, which i.• the door of the ash-hole CD. h 
the inteJ'va] between these two dooJ's the furnacC' i8 di
Yidcd into two pru•ts by a horizontal gTate, destined t& 
support the charcoal. The place occupied by this grat• 
is indicated by the line HI; above the grate is the fire. 
hole where the fire is maintained; aml. bclowitistheash· 
hole, where the ashes arc collected as they are formed. 

Another kintl of fnrna.re often necessary, is that call
ed the rcverl>erating furnace (fig. 12); it consists of aa 
ash-hole H I K L, a fi1·e-hole K L 111 N, a laboratory 
l\I N RR, and a dome RR SS; above the dome is a tube 
TT V V, to which several n\ore can IJe a<ldcd if requir
ed. In the Jaboratoq is placed a retort, which is Sll}J· 

pol'tcd by two iron bru·s that run arross the furnace; the 
neck of it passrs the lateral aperture O, and has adapt.. 
ed to it a receiver. As a strong heat is sometimes rc<ptir
ccl for the furnace, a large volume of air must be made 
to liass through it; and in that case a great deal of heat 
is disengagct.l. For this reason, instead of one aperture 
to the ash-hole, there must be two: when only a mode
rate heat is required, one of them may l>c shut; if a 
strong heat is necessary, tbey may be both opened. It 
will be of advru1tage also to make the upper aperture 
TT of the dome pretty large. The use of the dome it 
to reverberate the heat and flame on the retort, in or
der that it may every where be exposed to nearly an 
rqua] heat; by which means the vopours can be comk11s
ed only in the beak of the retort and in the rcceivrr, 
and are also forced to proceed thither. Whrn mattero 
which do not require a strong <lcgrce of heat are to l>c 
fused, the reverberating furnace may be employed na a 
fusing fumacc. The laboratory 111 N RR in that case 
is removed; and the dome RR S S is placed on the fire
llole MN, as represented. 

One of the best fusiHg furnaces ever made, is that 
construced by Lavoisier, and which is rrprrsrnt·d fig. 
ts. The following is the description which he gives of 
it in his Elements of Chemistry. This ftll'nacc is in the 
form of an elliptical spheroid A Il CD. rut off at the 
two ends by two planes which pass perpendicular to the 
axis through the foci of the ellipse. From this shape it 
is rapable of conta.inin;;- a considerable. qunntih nf rha.r
coal, while it leaves sufficient space in th<' intervals for 
the passage of the air. That no obstadt• m:1,.· "P!'n~r the 
free access of external air, it is perfectly open llelow, 
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and stands upon an iron tripod. The grate is made of 
ftat bars, set on edge, with considerable interstices be
tween them. 'l'o the upper part AB is added a chimney, 
01· tube of baked earth, eighteen feet long, and equal in 
width to nrarly half the diameter of the furnace. Lavoi
sier recommends, as ct thing of importance, to make the 
tube F' GAB as bad a conductor of heat as possible; it 
nmst therefol'c be constructed neither of fron-plate, nor 
of co11pr1·, as is commonly the case. 

Anothrr kind of furnace is that necessary for assay
ing. In lhis furnace the metal must, at the same time, 
be exposed to the most violent heat; and, secured from 
the contact of the air, become incombustible by its pas
•age through the coals: on this account it has been <ail
ed the assaying or cupelling furnace. It is generally of 
a square ftn•m (fig. 14); and, like the other fu1·naces, 
has an ash-hole A ABB, a ore-hole BBC C, a labora
to1·y CC D D, and a dome DD EE. 'l'he labomtory 
is tlcstinc<l for receiving the mutB.e, which is a kind of 
om all ovru (fig. 10) made of baked earth, and clns, at the 
bottom. It rests on bat·s which traverse the furnace; and 
being adjusted to the door of the laboratory, is luted in 
with clay. It is in this small oven the cuples are placed, 
and the mufHe is sul'rounded with charcoal: that above 
it being conveyed through the door l of the dome; and 
that bdow it, tlwough the door K of the fire-hole. 
'l,hc air which enters through the apertul'es of the ash. 
liole, after having served for the purpose of combustion, 
escapes through the upper apertu1•e EE of the dome. 
In regard to the muffie, the air penetrates to it through 
the door G, and promotes the oxidation of the metal. 
Thi!i furnace, however, is attended with tbc following 
inconvenience: if the door G of the lahoratQry is sl1ut, 
the oxidation, for want of air, takes J>1aceslowly; while, 
on the other hand, if it is open, the current of cool air 
ca'uses the metal to become fixed, and retards the ope. 
ration. To obviate this inconvenience, hot air shou]d be 
conveyed to the muffie from without, by causing it to 
pass through an eartl1e11 tube, kept in a state of ignition 
by the furnace itself; and thus the interior part of tho 
muftlc would never bccomr cold. 

A very useful kind of furnace is that invented by Dr. 
Black. It consists (fig. 15) of a cylindrical or ellip
tical body of sheet iron, coated witllln with a mix. 
tu1·e of loam and rlay. The aperture X at top is clos
ed ocrasisnally with an iron saucer full of sand, which 
forms a sand-hath: B is tbe door of the fire-place, and 
C is the ash·1>it register, which slides so as to admit 
more or J,•ss air. D is an iron tube which goes into the 
chimnf'y of the room, to cany off the smoke. 

Blow-1iipcs are used for directing the flame of a can
dle m· 1amp against any bit of ore or other substance re· 
'fuiN·d to be exami11r1l. They ought to have a lmlb tq1on 
the middle of thrir stem, to contain the moisture that is 
formed from Uie breath, as fig. t 6. 

'rhr blow-pip~ contrived hv Dr. Blark, of a coniral 
form, rrprcsentell in fig. 17, is llie mustconvenirnt:a is 
t.hr nozz)r. 

O/ :si111pfe Sllb.-.tnrzus.-Tlw obj~rt of "hemistry, in 
sub1N'ting to c ~pt·1·imrnt th· ~ diffi·r··nt bodi;•s in nature, 
iq th1.t wr may tbrl"'bl hr 1'nnhlt"t1 ta PXamim• srp:1J'ate
ly #111' i:;11!>';t:mcPs whi '1 r nt ·r intfl +hdr fOm11 ~sithn. 
This science has, du1·iJ1g the last thirty years, wade a 

very rapid progress. Formerly oil and salt, as well as 
water, were considered as elcmcntar) bodies: now it is 
ascertained that they are compound substances. Salts, 
as we shall hereafter see, are composed of an acid witl. 
some base, and their neutral state is the result of thi• 
union. Acids again are formed by the combination ofa11 
acidjfying principle (oxygen) which is common to aY, 
and a radical peculiar to each particular acid. SccAcrn. 
The radicals of the acids are not always simple sub
stances: they are often compounded of hydrogen and 
carbon. The bases of the alkaline s•~ts are often not 
more simple than those of the acids; as has been proved 
with respect to ammonia, which is composed of hydro
gen and azote. See A:'.\U.fONH .• 

It t«•ults from our knowledge of the gases (see Arn,) 
that there are a. certain nombrr of substances which we 
may consider as simple bodies, whether they are so OP 

not, because no means have yet been cli&coTered by 
whirh they may be decomposed. 

The substances of this kind are, 

I Light 
Simple substances, which Caloric 

may be considered as the Oxygen 
elements of bodies. L~;~~~;~nnitro5e11 

rcarbon 

Simple non-m.etallic oub-1~~~~~~rus 
st~n~es, oxidabJe and Muriatic mdical 
acidifiahlc. Flu01·ic radical 

J
~~~~cic radical 

Magnesia 
Bai·ytes 

. . Alumina Simple, earthy, salrfiable Silica 
substances. Strontian 

I Zirconia. 
Glucino. 

lYttl'ia 

f 
Platina 
Gold 

Simple metallic substances Silver 
oxidable. Mercury 

LCopper 
lron 

l
ri~~d 

Zinc 
Antimony 
Bismuth 
Cobalt 

Simple metallic•uhstances I ~~~~~ncse 
oxidRblc, and some of<{ Uranium 
them acidiliable. lTitanium 

'l'dlurium 
C•1lumbium 
Tantalium 
Chrome 
Ars. nic 
Mehbdrlla 
Tun"S"'tcll. 
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'l'hese simp.J.e substances ma_} he combined with each 
other, and with other substances, in or<ler to form com· 
poumls. 

Of light. The physical properties of light will be con
sidered under OPTICS. This substance seemg to have 
considerallle influence upon many chemical processes. 
Tho effect of light upon vegetation is well known. Many 
flowers follow the course of the sun; and plants that grow 
in houses, seem solicitous, as it were, to get at the light. 
Plants that grow in the shade, or in darkness, arc pale, 
and without colour: and when this is the case, they a.re 
said to be etiolated 01• blanched. Gardeners mail them
selves ofthis fact to render vegetables white and tender. 
The more ]llants are ex1ioscd to the light, the more colom· 
they acquire. Yet the dead vegetable is deprived of co
lour by ex1iosm·e to it. 

Vegetables are not only indebted to light for their co
lour, thch- taste and odour are derived from the same 
som•ce. F1·om this cause it happens that hot climates are 
the native countries of JlCrfumes, odoriferous fruits, and 
ai•omatic resins. The action of light on the organs of ve
getables causes them to pour out streams of pure air from 
the surfaces of their leaves, while ex11osed to the sun: 
whereas, on the contrary, when in the shade, they emit 
air of a noxious quality. Even animals, in general, droop 
when de11rived of light; and it appears to be or great im
portance to the health and happiness of human beings. 

. All metallic oxydcs, but especially tho•c ~f mercuty, 
bismuth, lead, sih·er, and gold, become of a deeper co. 
lour by exposure to the sun; some of them become per. 
fectly revived, others only llat•tially. Many bodies if 
exvosed to light, either at high or low temperatu:.es 
combine with it, and emit it again under CCL'tain ciI"cum~ 
stances. These are called solaq1hos)lho1·i. Substan<'es 
of this kind have been prepared by various chemists; th• 
princi)lal of whicli are, the phosphorus of Canton, Bald. 
win, Hombng, and the Bologuian phosphorus. These 
liave the property of sl1ining in the dark. Various aui. 
ma! and vegetable substances seem to possess this Jihos
phorus. The glow-worm is a remarkable instance. Dead 
fisl1, rotten sea-weeds, and great numtel'S of insectc~, han 
this prope1ty in a great degi·ee. 

Instruments for measuring the degree or intensity of 
light are called photometers. 

Of caloric. All the bodies in nature are immersed iu 
caloric, which penetrates their parts throughout, and 
which tills up the intervals left between the lJal'(irlPs. lu 
some cases the caloric is fixed in these bodies, ancl in such 
a manner as even to contribute to their solidity; Out it 
orten separates their particles also, by exercising on them 
a repulsive furce; and it is on its gl'eater or less action 
or accumlation that the transition of bodies from the s·11id 
state to tlie liquid, and from tho liquid to the aeriform, 
depends. 

The combination of caloric with 
Oxygen forms Oxygen gas, or vital air _ 

Azotic gas, or mephitic air 
Nitrous gas 

Azote or nitrogen 
Oxygen and azote 
Oxygen and carbon 
Oxygen and the muriatic radical 
O~~';;e~nd the muriatic radical, surcharged with}-

Oxygen and sulphur 
Oxygen and the lluoric radical 
Ammonia 
Hydrogen 
Hydrogen and sulphur 
Hydrogen and phosphorus 
Hydrogen and cai·bou 
Water 

Of oxygen. Oxygen is a substance diffused in great 
abundance tlu·ougbout nature; it forms nearly a third 
in weight of our atmosphere. Animals absorb a great 
quantity of it by respiration; and it combines with other 
bodies to convert them into oxides and acids. 

A certain number of conditions must lie united, in 
order that a body may be oxygenated. The first is, 
that the constituent partirlcs of this body must not ex
ercise between themselves an attraction stronger than 
that which they exercise on oxygen. If thry do not 
possess this superivr force of attraction fo1• oxygen, it 
may be communicated to them artifici,ally, by exposing 
them to heat; that is to say, by introducing into them 
ealoric, which separating them from each other, dimin
ishes the force of thcir reciprocal attraction, and allows 
them to exercise a more powetful one on the oxyg•·n: 
oxygenation will thrn tak<• place. The degree of heat 
11ecessa:ry to p1•od.1ce this phenomenon is not the same 
for all substances: aome may be oxygenated at a tem-

Carbonic acid gas, and ~as ox1ole of carbon 
Muriatic acid gas 

Oxymuriatic acid gas 

Sulphurous acid gas 
Fl11oric acid gas 
Ammoniaca) gas 
Hydr~gen gas 
Sulphurated hydrogen gas 
Phosphorized hydrogen gas 
Carbonated hydrogen gas 
Aqueous gas, and so of all other evaporable liquids. 

perature so low that 've never fiml them but in an OX· 
ygenated state. Of this kind is the muriatic radical, 
which never presents itself to us simply, but always in 
an acid, which it has been hitherto impossible to decom-
pose. To oxygenate the greater part of bodies, and aJ. 
most all simple substances, in general, it will be suffi. 
cient to expose them to the action of the atmospheric 
air, am! to t·aise them to the proper temperature. The 
temperature necessary to oxygenate lead, mcrrury, and 
tin, is not greater than that in which we live; but on tho 
other hand, a pretty high degree of heat is necessary to 
oxygenate ir1.n and copper in the dry way. and when 
1i1e oxygen is not assisted by the action of humidity. 
Sometimes the oxygenation takes place with great rapi· 
dity, and in that case is accompanied with hr at, Ji~ht, 
and even flame: such is the combustion of phospl1 11"18 
in the air, antl ~noxygen gas. That ofsulpliuJ' is m:1l·h 
less rapid. S .ch als:) is the cornb;1stion of iron in pure 
oxygen gas. Example: If a piece of iron "ire bent in a 
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spiral shape, as A (fig. 20.) is lrnngin a l'eceiYel' B fill
ed with oxygen gas, and by means of_ a small piere of 
phosphorus, it is inflamed, the metal "'U burn with the 
greatest brilliancy. Tin, lead, and the greatel' part 
of the metals, oxidate slo"ly, and without the disengage
ment of the caloric being sensible. 

There is still another method of oxygenating sim]>le 
aubstances. Instead of exposing them to oxygen united 
with caloric, the oxygen may be presented to tllcm in 
union with some metal fol' which it has little affinity. The 
red oxide of mel'cury is one of tLuse best fitted for ac· 
complishing this object, because the oxy11en in thats.tate 
adheres vc1·y little to the metal: 1t 1s disengaged from 
it at that degree of heat at which glass begins to become 
red. The black oxide of manganese, the red oxide of 
lead, the oxide of silver, and almost all the metallic ox
ides, can in a certain degree, produce the same effect. 

Every metallic reduction or revivification,. is an oxy~ 
gcnation of charcoal or some other comhusti~J ? mat~cr 
by a metallic oxide. The charcoal, by comlumng with 
the oxygen and caloric, escapes unde~· the form of car
bonic acid gas, and the metal remams pure and re
vived. 

All combustible substances may be oxygenated also 
by combining them either with the nitrate of potash, or 
that of soda, or with the oxygenated muriate of potash. 
At a ce1·tain deg1·ee of heat the oxygen ahandons the ni
trate 01· mu1·iatr, and combines wilh the combustible bo
dy, hut with great violrncc. The reason is as follows. 
The oxygen, in combining with the nitrates, and par
ticularly with the oxygrmitctl muriates, enters along 
with a quantity of calo1·ic almost equal to that necessa
ry for f"Onstituting it oxygen gas. At the moment of 
its combination with the combustible body, all this caloric 
becomes suddenly free, an<l ]>roduces tel'l'iblc detona
tions. This method of oxygentions, therefore, must not 
be attempted but with the utmost caution, and when rc
ry small quantities of matter arc employed. 

There are dift'erent degrees of oxygenation: the first 
degree forms oxides, the second forms weak acids, the 
thil·d strong acids, and the fourth hyl'eroxygenated 
acids. 

The combination of oxygen with 
rcaloric forms oxygen gas 

I Ilydrogcn - water 
Degrees 

i ~~~=l~n 
. I ' p, - base or atmospheric air 

:!l I t2,-nitrousoxide 
~ Azote s,-nitrous gas 
~ I 4,-nitricacid 
~ { 1 ,-oxide of carbon 
~ I C~rbon 2, - carbonic acid 
~ { l, - oxide of sulphur, soft sulphur 
~ 1 Sulphur 2,-sulphur?usa~itl a s, - sulphuric acid 
;,. { 1, - oxide of phosphorus 
g I Phosphorus 2, -phosphorus acid -! s,-phosphoric acid 
!31 ., -.· {1,-muriatir arid 

Ci] 'l~lC mu.ua~ 2,-oxymuriatic ncid 
I tic radical 3, -hyperoxymmfatic acid 

I ~~~~~~~ric } 1, -fluoric acid 

lThe boracic} 1, - boracic acid. 
radical 

The combination of oxygen with 
Degrees 
of oxy-
genation 

r {]'forms yellow oxide of gold 

1 

Gold 2, - r~da~i~1~de of gold, precipitate of 

I 
Platina 1, -yeHow oxide of platina 
Silver 1, - oxide of silver 

I { 1, - reddish-brown oxide of copper 
Cop11er 2 , - gt·een and blue oxide of copper 

J Iron { !: = ~~~f~v0~~er~~ ~~t;de of U·on -

j Tin { !: = ~!;:~e 0~f Je 
0!rt~~ 

~ I Lead { ;; = ;~~]~,~~~~~ ~.~~·~~ide of lead 

~ J Mercury { !: = ~~~~o~v0~~\~~ :~:~~1~lmercury 
.g I . { 1, - grey oxide of bismuth 
~ Bismuth 2, -whiteoxidc of bismuth 
;:: ~ Cobalt 1, -grey oxide of cobalt 
~ I Nickel 1, - oxide o~ nickel. 

~ I Zinc { !;=~!i~ko:~~~:~t~~~c 
i I Antimony {!;=~~;~le 00x~.?:e 0!r ~~~:~~~ 

I { 1, -grey oxide of arsemc 
I Arsenic ~; = :.~~e~i~xa~i~ of arsenic 

I Manganese {!;=~~ft~ ~~:~: ~~·~~~~~~~~~ 
f Tungsten { !; =~~~~~t~!~~~1j'sten 
11\Iolybdcna { ;; = ~x;~~~f c ";.~fcth<lena 

I Titanium 1,-oxide of titanium 

l Chrome {!:=~C~:'n~!~~~~ome 
In the mineral kingdom almost all the oxidable and 

acidifiable radicals seem to be simple substances; but in 
the vegetable kingdom there are scarcely any which are 
not composed of two substances, hydrogen and carbon. 
Azote and phosphorus are often joined with them, and 
tlrn result is radicals with four bases. 

F'rom these observations, it appears that the oxides 
and tl1e animal and vegetable acids may differ from each 
other three ways. !st. By the number of acidifiable 
principles which constitute their base; 2tl, By tl1'} ilil
forence in the pro]lortions of these pd·~dplcs; sd. By 
the <lift'erentdegrees ofoxygenati~n. This is more than 
sufficient to acrnunt for t!ic great number of Yarieties 
which nature exhibits to us. It thence a11pea1·s, there
fore, thatfome of the vegctaUlc acids can be converted 
into each other. Nothing is necesoar) for this purpose 
but to rhange the proportion of carbon and h) dl'Ogcn, 
and to OX)'p;"C'n:tlt• them more or less. Carbon and In~ 
llrogen, by the first deg-ree of ox.~·gcnation, c;ive ta·r .. 
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tareons acid; by a second degree oxalic acid; and by a 
third the acctous, or acetic aci<l. 

OJ azotc or nitrogen. Azote is a principle diff'used in 
great abundance throughout naturC': when combined 
with caloric, it forms azotic or mepltitic gas, which in 
volume is three fourths of the atmospl1ere, and in weight, 
somewhat less than al.mospherfo air. It al ways remains 
in the state of gas at the temperature and pressure of 
the atmosphere which we experince; and we are unac
quainted with any degree of compression or cold capa
ble of reducing it to the solid, or even to the liquid state. 
Azotc is one of the essential constituent parts of animal 
matter; it is combined in them with carbon and hydro
gen, an<l sometimes with 1Jhos1>l:iorus; the whole being 
connected l.Jy a certain pol'tion of oxyg·cn, which reduces 
them to the state of oxide, or to the acid state, accord
ing to the degree of oxygenation. 

The nature of animal matters, therefore, may vary, 
like that of vegetable matters, three ways: 1st, By the 
number of the substances which enter into the combina
tion of their radicnls; £d, By the diff'crenre in the pro
portion of these substances; 3d, By the different de
grees of oxygenation. 

The combjnation of azote with 
(Caloric forms azotic ga.s 

I Degrees 
of oxy-

:i I genation 
g {I, th.e base of atmospheric air 
!l i 0 2, mtrous oxide 
~ xygea s, nitrous gas 
; 4, nitt·ic acid 
.£ Hydrogen ammonia 

I I ~~t~~en l 
land sometimesJanimal matters. 

Phosphorus 
Oxygen 

Of hydrogen. Hydrogen is oneofthcconstiuentprin
ciples of water, antl thence it has received its name. It 
forms in the composition of water fif~ccn hundredth 
·parts of its weight, while oxygen forms the other eighty
five pa1·ts. The affirmity of hydrogen for caloric is so 
i;reat, that it constantly remains in the state of gas at the 
degree of heat and pressure in which we live; it is im
possible, thercfo1·e, to procure it free from all co.mbina
tion, and consequently we are unacquarntetl with the 
nature of this principle. It it one of the most abundant 
principles in nature; for besides entering into the com
position of water, which is. itself so ~bundant on the 
earth, it is one of those prmc1ples wluch act the most 
eonspicuous part in the vegetable and animal kingdoms, 
by combination with diff'erent substances •. 

Ha-ving already referred to the production of hydro
gen gas, (see Am, p. 31) we shall now show the means 
of obtaining it by expc1imen1J. 

Exp. Let the gun-barrel x b (fig. £1, Plate XXX) 
pass throu,gh a furnaceF,and adjust to one extremity of 
it the bent tube A, and let the other extremity terminate 
in the tube B, carriec\ under the receiver C. When the 
apparatus is thus disposed, and tl1e several parts luted 
together, the. gun-barrel must be brought to a red heat, 
and the water poured in drop by drop thl'Ol>gb A; and 

when it comes in contact with the gim-ba!Tt'I, it is de
composed; the il'on seizes on thr OX) grn of the wa
ter, and the hyd1·ogen escapes tlu"Ough B in a state of 
gas. 

of ;~~;'1if.~c ~~fct ~:~,.b;li~~~:i~t~.0~[ o1:.°~:;~~~ a solution 
Exp. Put iron fLliugs into the jar A with two tubu. 

lures a and b, adjust to b the small glass tube cntliug in 
a capillary bore! and th~·ough a pour the diluted sulphuric 
~c1d: the gas 'vi!! s1~eed1ly .be disengaged; .and if a taJJCl' 
is apphed to x, 1t Will continue to bum with a line blue 
flame as long as the decomposition goes on. This is caJ.l
ed the lJhilosophical camllc. 

The combination of hydrogen with 
rcalot'ic forms hytlt•ogen gas 

. I ~~~i~en =~\:~~~nia, or volatile aJkaH 
~ I Sulphur - tlie base of sulphuratcd hytlPogea 
§ gas ] i Phosphorus -the base of phosiiI1orized hJdrogru 
" gas .9 r - the base of carb?nated hydrogen gas 
~ I j -fixed and volatileoil.< 
;;; Carbon -< -the radicals of the vegetable acids 

I I 
and when azotc and pbospl101·us are 

joined with it 
l L-theradiralsof the animal kingdom. 

Of carbon. Carbon appears tu be a simple substance, 
for hitherto it has not been possible to decornvose it. 
Modern experiments seem to llrove tl1at it exists com
}lletcly formed in vet,"Ctaliles, in which it is rornbincil in 
hydrogen, and sometimes with azote and with phosphor
us; and that it assists to fol'm in thC'm cornpouml raclicaJs, 
which at·e afterwards carried to the state of oxiflcs or of 
acids, accotding to the proportion of oxygen unikcl with 
them. To obtain the carbon contained in animal 01• 
vegetable matters, nothing is necessary but to expose 
them, first to a moderate and then to a ve1·y stl•on.~ de
gree of heat, in order to decompose the last portions or 
water, which the charcoal strougly retains. In these 
011erations chemists cm]lloy retol'tc; of earthenware or 
porcelain, into which the combustible matters aJ'e intro
duced; and they arc exposed to a strong heat in a rcHr
bcrating furnace. The heat converts those substanres 
which arc susceptible of it into gas; and the rai·b·m, 
which is more fixed, remains comhincd with a litUe earth 
and some fixed salts. 

In the art•, the carbonization of wood is effected by a 
simpler and cheaper process. '!'he wood is cut into picc_es 
nearly of the same size and length; these pieces are d1s
posed in heaps, aml are covrrcd with earth, in such a 
manner as to prevent all communication with the air, ex
cept what is necessary to make the wood burn, and to 
dri ''e off the oil and water formed during the combustion; 
tl1ey are then kindled, anrl when they have bul'nt a suffi· 
cicnt time, the fu·e is extini;uished by stopping the boles 
which served to intro1lure the air. 

There are two mrth<,ds of analysingch:irroal, ,·iz. 1st., 
By its combustion in oxygen gas: 2tl, Its oxygrn,.tion by 
the nitric acid. In both casrs it is com'ertcd into rar
bonic acid, anti it }eaYPS a residuum of lime, ]JOta..c;ih. and 
some neutral salt•. It i.• n ';t yet fully '"'certain •11 whether 
the potash exhts in ch,U"coal before its combustion. 
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E•Jl· L"n•!t-r a hrll gl"''' A, (fi,:;. 23.) filled "ilh OXJ.:· 
brH t-;·ac;;, an;l Ill\ 1'l'lrd ovi·r merc111·y iu the trough B C, 
in;. uluc C' somt•. rharcoa) in the saurer D. The d1arroal 
mu·t lw w1'appe1l in rnttou; h:tdn,;- also a ~arn.1I 11artidf'. 
of I h•1!-iph0111s in it, in 01·tlt•r that the whnlc ma.y take 
fiI'l' up':H th:.; intro1ludhn eif' the heated wil'r H I through 
tlu• IHl'I'< ary. The rhat·roal '"ill then burn with grt•:i.t 
brillia111·). It wiU br found that to qaturatc 28 parts of 
ral'hun \\ ith oxygrn, 72 pai·ts flf the latter al'e 1w1uir(•rl, 
and Uu.• ar1ifonn add prmlnrrd is equal in wri.;ht to the 
sum of.the weight uf the nu·bon :rn:l of the oxygen. 

Exp. Very 11u1·c ra1·bon may Le thus prorured: P1.1t 
into aglas• tui>c::; (Iii;. 24.), dosed at one of it< extt-cnu
tics, a.nil reduced to ::\ rnpillary bore at the othct·, one 
part of phosph01·us; and a1J1,vr it, at thr di.~tancc of sew
ral inches, fhe pa.l'ts of carbonate of lime, reduced to 
llOWfler. Place tbe tube in the 1ni1ldlc of' tlir furnarc F, 
so that the coals can heat U1t· ca1·bonafr of lime onl.v, the 
11art of the tul.Je containing the phosphorus being in the 
ash-holr. "·hen the Jimr is lmrnght to a n·d ltt•at, the 
tubt· is to be raised, tl1at the phosphnrus may burn; the phos
]lhot·us Jays hold of iiic ox.l t;:·n of the cai'l.rnnir arid, and 
beromr~ plw1;11horic acid; which 1111itc~s to t!ic limt:, awl 
fo1·ms pl1oi.;11l1ateoflimr, wl1ilc tl1t•c·ai·b11n r1'1nains by itsrlf. 

rl'lle coml.Jination of cadrnn llOt OX}f;l..'ll:tkd with 
OxygT11 forms carhonic oxitlc and C•1 1'1i•111ic al'id 
llyd .. J<Ogrn - the ('::t1'hono-h,ytlrous 1·a:li• -a l, fixed and ,-o

latile oils 
Iron - cm·bnl'et of il'On, or plumbago 
Zinc - culHll'l:'t of' zinr. 

Of s1tlpl111r.-Sulplw1· i~ om• of tlic"c> e>111lrn-;tihk suh
Bttnn·s which ha' e tllt' g'l'l'atrst tc>11dt·n•)_. t· nrn1hinati:m. 
At tlw common tcmpl'l'atm·c of t!Jt· at111 ·-J'IH·n• jt i!-i c~.i1-
crrtc; an'1 it dors not Hr1m·fy bni :jt ·a ht al Si \ t ,·al 1k
gl'rc•s l1ighcr than that of b11ili11g watt·: .. JI i~ l'ouutl <'Olll 

l1kfrly fot·nwd, ;rnd ~1lmost in Hs 11t111.;std 1',:.;n·~· -11' purit,r. 

~l:l:t~I~·:~ I~.~~~ }~~·~~lt~1~~~~:~;i1l11~\::~ ~·1i111t~'in~.~~·~·i 1~11.~~1· ;::1.~:1nl11. ~~~ 
'ro rxt.ract the imlpl1111· of' tlic sulplwdr· add u11ifr1I 1o 

tl1t•Hr sulistanrcs, it must br tkpl'in>d ot' it:.; ttXY!-!i'C'll. This 
maJ IH.' rfft'eted h~ rnmhhti11;'1i' it at n. rt>d lwai '' ith c:u·
hou: 1hr n1d.1on takes from H it."i oxy~·tm. and thenc'' is 
fo1·111r·d ra1·bvnir' arid. "hicl1 combining wit.It cal111ic, t!is
t•ngagrs ilsdf in the fifotr of' gm•: the 1·r~nlt thrn Le; a. 
1-i1tlph111·l·t. whkh ma} lw clt•<ompm1cd hy :m arid: 1.hc 
aci1l uuitrs to tlir basr t;f tlil' ~ul1lliuret. and the sulphur 
i!i)ll't'riiiii.akcl. 

~::\. \\~mnY h<'J'ri-;hm'> th(' naturr (lf(iuh)imation: Put 
sonw lump!:i c~l· s1dph111· int1i the \t'~Sl'l \(fig·. :25.). to 
,, likh tht• rt.'f'l'iH'I' n i~ ndaptr-d m:i! ]utrd J'OIUHl. A is 
1111t 11n :1 sand-bath, 111;uic- hot b~ thl· n11·nact• C:. thr sul
pliul' lllf'lf,..i, ;t ~nwkr l i.<.;t'S "l1kh i.~ c:q)r.Sitr1} in ll ill the 
fo1· 111 •. r \(•gd;ili1\11, :iml l11·ni'r it has h('1:n t'<llktl flnwns 
or s11lpl1t11'. lu this wa:r st1lphur may ht· c·o111bi1wd "ith 

~!~. )~11~'1;' 1 \
1
:1\: ~~1 i;1 ;1•;:~,c~1~ 1~11~:~ 1 ~:::~;';!.~>-~ 7!~~~1i1;~~~~i~tal~·o)~~: 

th JI J'lt •'11 fll' C'O\l'l' (\ ~'lHi <lli.Jll::i\ tJ1e bt·ak ,t: t() the 
tn: 11, ::: luk 1111• joi 1i11.:.: • :11H! hrat till' l'l'tol't hy tl1e 
fu111~n t·. Tl!t ij lp1w1· "ill be !it1Li:mr1!, and tht• al
col. ) ,, HI Ju· ' J. • Ii ·ti I. Iu this ~t1tr tlir bo<ii "' S mrd. 
1k I I s1 h .., t I: 11 ...... ~1111 ri l1q11or "ill 1JrolJ-
wi11· .' ill~ Ii ... · 1; 1 • \Vhid1 is ~::1 1 .1111rnfrcl :1lro-
hul. ruH' 1.liat f-Hlj1b1t" i..; i1dd ~'' rnn1liination by 

H 

tl1e alrolJ()I, :dd to it some distilled water, and the •ul-
phnr will In• p1wipitatei1. . 

The combinati •II of~ulphur not oxygenated with 
D~·;:,Tl't'S of 
oxygcna-
1fon. 

{

1. forms oxiclc of sulphur, or soft sulphur 
Oxygen 2, sulphurous arid 

:l . sulphuric ari<l 
Hydro.~cn the i>usc of snlplturakd hydrogen ga.s 

Copper { ""Wc~·m·ct of copper, or pyrites of rop-

Iron sulphurrt of iron. or pyrites of iron 
Lead snljlhurct of !c:t<I, or galena 

Mcrcw·y { suJ1~~;l~~~~;~::~.rcury, or cthiops mine-

Zinc snJphuret of zinr, or blonde 
Antimony { su~~~~~:-rtof antimony, or crude anti-

Arsenic { su;!~'.~~~~~. of arsenic, or orpiment; 

{

snlphnret of pofash, or liwr of sul-
Potash 11lrnn\ ith a i>asc of fixed "cgeta!Jle 

Soda 

Lime 

l\lagnrsia 

Ammonia 

alkali 

{ su~~:~1t't11r~t 0~~:~:.ar:xo:;t 1:1~~:~~:~~:~k~:;~r 
{ s~;~!~~~t~t ca:i~~1:~c~u~rhl~~1· of sulphur 

{ su~1!::~~·~~ i~~ '~t~'~~s~~~ 11~~!~~;,~~:f sul

{ su~~;~:~:~\~i~J~ ~~;!~~r°1~.o~~:~u~rc:1~h 
{

tml111tm·t't of ammonia, or volatile liv
C'I' nf sulphur; fuming liquor of 
Doyle. 

OJ 71ho.1,>pfiorns.-rl1:n:1i11tc1·11s is a simple combustihlc 
~u~:-.tanrl', ffll' no exvr1·imt•nt gb·cs us l'C~ason to thiuk 
that it rn11 be tlrrom1msecl. H was not known to the ohl 
ditmists; :111:! it Wl~S discorercd ill 1667 by a Grl'llrnn, 
nanH·d Ill'andt. who matle a 111yste-ry of his in·orcs~. A 
short tin1c al'cer JJramlt's srCl't·t was <lisro,·errd by K1111r
kl'I, wlw }H1hlisl1l·cl the p1·oress, and on that acfount it 
was rnlkfl Kunr kl' l's phosphorus. 

lt was l'rn111 urfor ~lonl' tlrnt t!d~ phosphorus wa.~ fo·~t 
rxtJ"arktl; am! though the- 11wthod was tksc-l·ibPd, !,;q·ti
cularl.' hy llomht·rg. in the 1\-frm(lirs cf tile Ac:ukm.) <if 
Sriemcs fol' li22, the English. ihrn hngtim<' . supplied 
thjs artidc to all Em·opc. It was not rnade in ~·l'anre 
till 1 :-s:"', ''""lien ii was prr1Hu·ed fol' the fil'st timr• i11 tho 
llofanira] G-al'den, in the prrscnrr of' commiss.iurn.:1·s ap
pointed by tl1e Academy of Sri<"nccs. 

At pl'P!:il'llt it is cxt1·af·tt•d by a mol'i' rnnY<'nirnt a1HI 
cconomir:1l 11rocess. f 101 11 t.ht• bo11t•i-; 11f au!Jnall'O.~ \\ hid1 :u•t> 
rca1 pl1osplrntr of lime. Thf' simpkst 111;'1 i1otl. arroi-tliug 
to Galm. Srlic.•elt.·, lfoucllt". k1·, b ti; ( ;.l· inr ilw botH""i or 
full g1·own anim:tls until l11, ,Ir art• altnGst <·ntirl'ly wlii1t"; 
to ]lOtnul antl sil't th' m. ct1HI tlwu h pr1t11" OH'J' tl1<'1U M1l-
11hu1·ir adiJ 1iilt1 lt·tl ''"""illi W;'h'I; hut k"i"i tlwn is li ccs:;;1ry 
for dissch;ll,!., tlw "hul.' !'lillll'i'. 

The suJ1,1iuti" ari1l uii!k\; if ... ·If 111 tllf' rm·th c1f 11 1 ~ 

~r,:~~;;111~~i1~1 a~'ti::'~: (~t~~.\:.1 :~r~t·1}: :\i1~111 t:r~i~t~:~;ri~~ .: 1 ~·~·~:.t~t~;;:: 
in the Ii<Jll'lf'. Till' lii]Ut' h til<:1 to l1ro 1!f'\'~a!1•1I. nml 
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the rr--,id!rnm bf..' ing' wa.~hcd. th<' w:tkr cmi•loyrd for this 

~:'. ; ;~; '.~~~ t~~tu;::H ':,c l>~,l~i~·~p~~a ;~~e' i~r~~:j11;1:l t•~i~~,I~~·;.at?~!~~ 
f' n l1 . ! :,~ : :~ 1,r lime which crystaHiz~s in silkv filaments, 
an i1 } il lt v-iJI thus obtain p!;,1spho1·ic arid, mHfcr the form 
of white tr.tnspart•nt ~·lass; which, wkn 1·rducecl to pow
<ler, ancl mi:;e:! with a t;i ir<l of its wei3ht of charcoaJ, 
a111! li isl--ilkr!, wiH yiclJ good 1Jbospho1·us. 

}'l :ms1:h11111s if! f• t1111tl i11 ulmoste,rrry animal substance, 
and in snm~ ]!!ants, \\ hirh, according to chemi1·al analy
sis. hare an ~L .imal l'hal'ac ter. In this state it is gene
rally N1mi;in2d ,.-ith ca1·Lon, hyt!rngen. an<l azote, from 
whkh U101·~ rrs.ilt .1.'H1licals with fout bases. Pltosphorus 
iuhnmts at the frmperature or 401 {lt_'!-;'l'er s. 

l.t hw; so gi_·en.t an affinity for oxygen, as to <lecompose 
OX) grn gns. Exanqilc. A l'CCCiYer containiug three or 
fo111· qnat'is of oxygen gas (fig. 2S) was vlaced over the 
mrrr reial trough n C,and abo~1t 61;{- grain:; of phosphorus 
distrib~1tcd in t ~1C saucer D, and introduced under thcrc
cein}r A, and kindled by n1eans of a retl-hot wire. 'l'hc 
combustion took 1lJacc wilh gl•eat 1·apidity. produc
ing a brilliant name, antl the disengagi·rncnt of a great 
dcg1·ce M' light and heat; the insitlc of the receiver be
came eovcJ"Cd with wl1ite flakes, wbic11 wc1·e f'ound to be 
conrl'etc JlhosphOl·ir acid. T11e quantity of oxygen gas 
employed was 16.2 cubic inches; after the abs0111tion 
tlwrc remained 23 cubic inches, of co111'se 139 inches of 
gas was absorbed. About 45 grains of phosphorus were 
lrnrnt, anc.I. these combined with the oxygen formed the 
phosphoric acid. This experiment proYcs that, at a cer
tain temperature oxygen has more affinity for phospho-
1•us than it has for ralorir; that the i1hosphorus decom
poses the oxygen gas by sei~ing on its base; and that the 
caloric passrs into the sm·rouuding bodies, and produces 
in them heat. 

The following experiment, made on a larger scale, 
:proves the justness of the iweceding results in a manner 
more i··igot·ous and exact. Take a lai·ge glass balloon, 
A (fii;. 27), the apcrtul'e of which, E F, is about three 
inrhcs in diamctp1·, and cover the aperture witb a plate 
of gT011nd gfoss, pierced "ith two holes to 1·eceive the 
two tubes, y y y, xx x, furnished with corks. Before 
you cover it 'vith the plate, intrnduce into itasu11porter, 
CU, \\ithapo1'celai11 CU(l, D, containing 150-j gTainsof 
phosphorus; and after you have closely shut the balloon, 
hy luting on the glass plate, exhaust the balloon of ai.r by 
conn~rting the fobe x x x with an air-pump. Then 
,High the wh0le apparatus by a nice balance, and fill the 
ballu'Jll with oxygen g•s by means of the tube y y y, con
necte<l with a hydl'O·pncumatic machine. By the help of 
tliis machine you may ascertain in a very accurate man
ner, the quantity or oxygen gas inti·otluced into the bal
loon, and that consumed during the course of the opera. 
tion. 

When every thing is thus arranged, kindle the phos
phorus by means of a burning glass; the combustion will 
l•c exceedingly rapid, an<l accompanictl \\.rith a lageilame 
and a strong heat. Jn proportion as it is elfcctetl, there 
is formNl such a qua.11tity of white flakes, which attach 
tllem ... <'lvcs to the insitlc of the vessel, that it L.; soon rcu
tlcl'r<l entirely o]iake. 

When the "hole apparatus has cooled, and you have 
•sccrtaincd the quantity of oxygen gas employed, weigh 

thr bnlhon again before you O}><'n i.t. Then w:li.,h, drr. 
awl weigh, the small quantity of phosphorus 1-cmaii1iiig 
in the rnp, in order that it may I.le dedurkfl from u;c 
whole 4)mu1Lity of phosphot'us emplo.'d··i in tiH• expt'l'i
mrnt. By observing· these prrreJlts, it will Le casv to 
dete1·mine, !st, the wcig·lit or th(• phos11horus bm·nt;. 2d 
the weight nf the oxygen gas which has combinrd wit!; 
the phosphu1·11s; sd. the weight of the flakes obtaiued by 
the combustinn. This C:\.pc1·iment will give nrru·ly the 
same l'esuits as the pi'cCetiing. 

1t thence appears that the phosphorus, in but·niQg, com
bines itself with oxygen equal to one and a half of it"J own 
wrig·ht; antl that the wejght of the white flakes, m· con. 
crctc 11hosphoric acid, 1n·otluced, is equal to the ~um of 
the weight of the 11hosphorus burnt, antl that of the uxy. 
g·en comlJined with it. 

The co~nbination of Jlhosphorus not oxygenated with 
Degrees 
of oxygenation. 

{ 

1, fo1·ms oxide of phosphorous 
Oxygen 2, - phosJlhorous acid 

3, - vI1osphol'ic acid 

llplrogrn { 11l1~n:\~~~·~;,~~-:'Ie~·~,~~~'.o~~:;'~~~'"" 
Azote \lhosphuret of azote 
CarlJon phosphurct of' cou·bon 
Sulphur phospboret of sulphur 

Iron { ph~~f ~:~;·ct of i..l'on, called formerly 

Of Earllts.-By analysing ea11hs, and freeing them 
from substances with which they are mixed, chemists 
have obtained nine simple or pl'irnitive earths, viz. lime, 
magnesia, barytes, alumina, silex, strontian, zirconia, 
yttria, and glucina. 

Lime is rarely found in a pure state; it is contained in 
chalk, which may he deemed a neutral salt, being form. 
eel by the comhination of lime with carbonic arid. The 
best process for abtaining lime in a state of purity is this: 
wash chalk in distilled water, brot>!jht to a state of ebul. 
lition, and then dissolve it in distilled acetous acid: this 
arid, by combining with the lime, expels the carbonic 
acid, whirl1 escapes under the gaseous form; then p1•cci
pitate the lime by carbonate of ammonia, for the acctous 
acid abandons the lime, inorclcr to combine with the am
monia, anil the lime is precipitated: wash and calcine 
this in·ecipitate, .and the residuum will be pure lime. 

Lime is so1uble in water, but in very small quantitirs; 
mo1·p than 600 pa1is of water are necessal'y to dissolve 
one of it. It has a pungent, hot, and acrid taste; it tums 
blue vegetable roloul'S green. It takes u11 water with 
avidity. When thrown into this liquid it splits, swells 
up, acc1uires a larger volume, antl a great heat. It dis
solves in acids without eft'el'vescencc. The borate of so· 
da and the 1ihosphates of u1·ine clissol ve it also. 

Lime, when alone, is infusible, even though the fire 
may he ul'ged by oxygen gas, as has been p1·0,ed by 
Lavoigirr; but if combined .with acids, it ful'ms a fusible 
body, for lime is a salifiable ba•e. Of all these base it 
is that most abundantly diffused throughout natu!'e. See 
Lum. 

Ma.o;nesia has never yet been f0tmd free from eYery 
kind or foreign m.atter. To procure it in the utmost tle~ 
gree of purity, crystals of the sulj>hate of magnesia (Ep-
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"iOlll salt), of which it forms the hasc, must be di"solnd binrd "ilh s11lpl11wir arid; and it L-; fouml in quantities in 
in distillc1l water, and decomposf'tl by alkaline carbonates: the neighlmm·hootl of B6stol. 
the sulphuric add combines with the alkalieh; the magnc- btl'Ontian was at first conf'>undefl with barytes; whkh 
sia with the carbonic acid, and is in·ccipitakd. This pre- indeed it reseml.Jlcs in sen~ral respects, tltough it iliff~rs 
cipitdr rnust then be rnlcim•1l, in order to disengage the from it in othcl's. 
cal'l.wnic acid; ancl what remains will IJC' pure magnesia. Cai·bonatc of :-;trontian is d('composcrl by the sulphuric 

PUl'C" magnesia is exrccdingly \\ hite, tender, and in ap- acid, and r:u·bonir acid is tliscngagcd: the sulphattl of' 
peaJ•anrr sµm1gy. ''"hen pctfoctly pure, it is not scnsi- strontian, thus obtained, is vety Httlc soluhlein wair1·. It 
hlv solubl" in water. It cxcitr.s no sensible savour on the dissulrns with effrr,esrcucc i11 the nitz.it and mutiatic 
to~1grn:; and in this rcspcrtitis greatly different l'rom lime. acids, aml carbonic acid is cliscngn.gcd. Thesl' niu·ates 
It gin.:s a light green colour to the tinctu1·c of turnsole. and muriatcs of strcntian arc not ddiquesccnt, and are dc
La" oi"1kr has proved by cxveriment that magnesia is as composrd by the sulphates of limt>, potash, and 'ltlwrs. 
b1fusi!Jie as Lime. See MAGNESIA. It may be dCJH'irnd uf its acid by calcinahon; its eal'th is 

lla.rytes, or ponderous earth, has never yet been found then soluLle in '\rnteL·, hut in g reater qu,.._ntity in boiling 
pm·c anll free from all com.bi11~1tion. It is found untler1hc than in cold water, for a part of it is precipitated by cool
pulvcruknt form, and exceedingly whi~. lt gives a rn- ing. 
ry sJi.;·ht tint of green to blur \'egetable coloul's. Its spe- rrhe carbonate of strontian is lighter than carbonate of 
cific gravity is from4.2 to 4.3000. Analysis has proved barytes: the s1iccific g1·ayity of the latter is from 42. io 
that 100 parts of carbonate of barytes contain 62 of hru·y- 43.000, that of tlH.' carbonate of strontian is onJy from.%. 
tcs, 22 parts of carbonic acid, and 16 parts of \\atcr. Sec to S7.000. Analy8is has proYCd~ that 100 }Jat1s ol thr 
BARl''l'l~s. carbonate of strontian contain 62 parts of strontian, so 

Ah.nni11a or pure argil is found chiefly in tllC different parts of carbonic acid, and 8 parts of' water. See Srn.o.x
kinds oi clay, of which it forms the base, and where it is TUN. 
ol'tcn 1nixed with silex. r_ro obtain it very imre, sulphate Zirconia is a simpfo earth, lately discovc1·e<l by Klap
of alumina (alum) must be dissolvccl in water, and after- roth, in the jargon or Ccyltm, of which it is a coustituenl 
wards decomposed by alkaline carbonates. The alkali part, and even the most abundant; for it has been fonn'1 
combinPs with the sulphm'ic acid, which then abandons by analysis, that 100 parts of the jat·g·on of Ceylon con
the alumina; an<l the latter combines with the cru·bonic tain 64 partr.; and a half ol' zi1·conia, s211arts of silex, and 
acid abandoned by the alkali. The alumina must then two parts and a half of the oxide of iron. To obtain 
be freed from this acid by calcination; ant.I after this Jll'O- zirconia 1n11·e, it must be united to the muriatic arid." itl1 
ccss it will remain pure. It absol'bs water with ~nidity, which it forms a mui·iate of zirconia; this mnriate mus! 
and becomes diluted in that liquid. It atllicr·es strong·ly be dis.c:;:ol"cd in a large quantity of water, aml tl1e zircon.in 
to the tongue. The borate of soda. and tl~c phosphates of must he v1·ccipitatt-d by i1otash: if it is ca1·cfu11y wnshcd, 
urine dissolve it.. Wl1en exposed to heat, it Uccomes tlry, and then bl'ought to a l'ecl heat in a Cl'ucible, it wiU br 
shrinks, and cracks. By theactionofthclil'e itacc1uircs JlC'l'fecUy pu1·('. Calcined zirconia has a white colour. 
so g1·cat hardness as to st~·ike !ire '~th steal: it is t.lirn It is rough to the touch like silcx; it has no t,istc. and is 
no longer susceptible of being tlilntc<l m water. Alununa, not soluble in water. Its 51K'r ific gravity is at least 43. 
even when pcrfecilypure,is completely fusible in the lire, 000; that ofdistillc<l water bci11g 10.000. 
if urged by a current of oxygen gas. The result of ifa When sepal'atcd from its solutions Ly caustic alkalies. 
fusion is a vitreous, opakc, ancl very hard suLstan~c, this ea11h retains a 11retty 1argcquantityo1'watPr, whicJ1 
"hicli scratches glass jn the same mauner as precious gives it the scmi-ii·ansparcncy of horn; it has then thr- ap
st0tws do. Sec ALvM: and ALU~HNA.. pear:mcc of gum-arabk, both by its slightly yrllo"- coloul' 

Silex, or dtrifiable eal'th, is almost in it.;; state of_puri- and its fracture and ttansparcncy. It is susr1·11tible of 
1y in J'ock-Cr}stal: lrnt to have it pcrfoctly pure, one 11art uniting with ra1·ho11ic acid. It unites als:) with !!·1• su1-
of' bt·~uttil'ul rock-c1·ystal must be fused with foul' parts of lJhuric and nifrous acids: alkalies, ancl the fil'st 1'ix pi•i_ 
11ui·r all~ali; the mixt.u1·C' must then he dissolved in "atcr, mitiYc earths. separate it from the latter acid. ]t wUl nut 
autl IH'l'ripitatetl by an excess of acid; the pt·ccipitate \\ill a.loue fuse by tlrn l.Jlowpipe; but it fuses with the boi ate or 
be pnl'e silcx, which is. 1·011gh and harsh_ to the ~o~ch; its so<la, aml girns a transparcntcolourll'.'% g-la.ss. 
pa1iirles, when diluted 111 water, are easily prectplta.ted. Yttria is also a newly <liscovert.•d earth, and '"ill he 

The Huoric acid llissohcs si:lcx exceedingly well: it is described uudcr the article Y'l'TUu. 
alF!o the soJvt·nt ol' gl:L"is. Alkalies dissolrn silex in the Glucina is a simple earth, lately tliscove:•cd by Vau-
4IJ·y \\ay, and with it form glass. Silex ca1mot he fused quelin, in the aigue-marinc, calJl'd the orcirlcnt:d. IL is 
by a I.Im n111g lens; hut Ly r'<pnsmg it to a fire, urged by a wl!itc e;1·anulatcd earth, which (•fft·rnsc-cs w~:·h arifls. 
OXJ g~ n g.tS, L~n 01s1erp1 ollured a c:o111me11ccmc11tot fusion In 100 parts of this aiguc-marinc the1·c at·c 14 of gluriiu. 
011 its l'u1fa('c. Set.• 81 LEX. . It is soluble in the ca1·bonate ot' amnion la. as Wt·l1 as in 

Sti·ontian was disco\(' l"l'~l b.J· Dr: Hope, professor of tl1e sulphuric acid. In the lattt•1· ca.o.;t•. Uw snh1t:on has at 
r hrmistr.r at .lila~go":- lt 1~ toun<l m. U1c _sta~c of a ~ar- fiL·st a sacchm'inc, and a.f-terv·ix:·cls an ;L-;tringl·11t ta:>h'. 
honatr . that 1s, ro111b1rn.'cl \\1tl1ca1·bu111canll,111 a nm of Its n·Y-,fals arc sweet, Illa.• the solution. It li;is i;:1Jm<.' 
lead orr. at Strontian in ... \1·g) lr~;Jiirl', in the westel'll pa.1-t 1-csemhlanrc to alumina; as it is soft to the toui.-h. ail
of SrotJ;uul. H has hl'<'ll fournl nbo cu11,bined with C!lr- hel'C'S to tlit' tonglir. is li~ht, di""isolH•s in t~1ll:to.;h. mi:l is 
Uonir acid at Lc_ad-l1ills, in tlu• sa111C' co1111.tt·)". Some of it lH'Cdpit:ikd l'1·~m1 it.s soluti-Jn by nmmnnia. Hut it di!ftl H 
lia.s si11ct' f)('rn tl1-;coH'l'l'cl :it M.011tnaa1·trc ill .F'rancc, com- from almuina by its combinutio11<; with acitls bd11g n~ 
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n•rdin.!.::!y li\\T'rl", by p;h in~; no :-J 1.1r.1 w1;n1 •1i \r1l with 
s11l11haf1· of pnta~h. l,.' Lc;n;t:; c'n'in·!y c:. :l:tl•Jr in ~ ltL11rn.;.c. 
of ammi.nia, :rn:l hy 11:1l lJ:i11 . ..; pt'l'ripitaird 1·,·,pn p., r.;.ilu
~.~:~~ ~~- o:xa:ah: ,)f potash aml tar:i·it\! ofp:Jt: •. <.:~1, ~:..'i alu-

lt has hcrn fmm:I h.Y nnal)·sis, that 100 Jw.rb:; or earth 
cont~iu 68 or~nex, l5 ofahuninn, 14 ufglutina, '2 ni'limc, 
and Oil('- of the oxitlc of irnn. 

Of .Jciil".--\ccording to the thcarv of Lavoisier, all 
;trills consist of a Crl'tain ba.-:;r, united .. to OX.' gen, which 
Pi conr;idrrrd as the cause of aciditv. Sec Acrn. 'Ye are 
alrn?.dy arquaintcd with the Lases ~f thc.sul11hurir, nitrir, 
11hosphorir, and arsenic acids; we know that h~1lrog(-'11, 
carbon, anti oxygen, form the !Jases of the Yrgdablc adc.b; 
'1lHl that the ~mme suhstann·s, in combination 'dth nitro
gen, constitute thr ~:.nimal acicts, such as 111·ussic, &r. But 
we arc totally rnia£'quainte1l with the bases of the m1:n
atir, l.lOracir, an<l fluoric arids. Acids arc either soHtl, 
liquid, or gascmw. Tiiry l'xcitc a i1eculiar sensation on 
fhr palate, ralh·d Hour, Thry change most of the blue 
\'e.~rtable rolours rell. l\Iost of them unite to whtrr in 
aU 11roportions; anll some han• so stl'on.i:;- an attraction 
for i1. as to br incapahle of ap11cariug in the solid fm·m. 

All th(-' ari<ls combi11c with the alkalies. Thrs<;> rorn
binations lian• been t.rrmc<l nrutral salt-.. Sec· A.cm and 
ALKALI. Thrsc salts are caRil~· formed by :~rt; all(l n:t
f ure exhibits a gL·rat number, rs11cC'ially of lh:1sc \Yliidt 
:U'e formed by aci<lg of' simple radicals. Neutral salts 
arc dh;Jinguishcd by two names; one e~1>rcssing the acitJ . 
and the other the alkaline bas<» The first of these nanws 
may have two variations .of termination, correspomling 
to two diffcrr:nt states of the acid in the salt. 'rl1e ter
mination ate, is cmployrd when the acid is one or those 
which al.'c completc~ly satu1·atcd v..-ith oxygn1. and 'vhose 
names end in ir; thus the salts rompounded with the ni
tric acid, arc ralkd nitratrs. '''ords tcrndnatir1.~ in ite, 
serve to <H~ting·uisli the presrncc of those we~k adds ,,..-hich 
are not fully saturated with oxygen, and wliid1, when 
alone, hale names ending in 011.&; thuc;, nitl'itcs arc salts 
compoundeil with nifrous acid. For the crystallization 
of salts, sec CRl'STA.LLIZATION. 

All metallic substances combine with at knst some of 
the adds. But thC' alkalies and earths enter into the 
composition of~eutral salts withm;t any uniting mctli11m; 
whereas the metal:; do not combine with acids, unless they 
have been first mor(-' or less c.xyge-naterl: we n1ay there
fore say, that the metals themselves are not soluble in 
adds, but only tl:c metallic ox~·ds. 'Yhen a. mctaUic snb
stanrc is put .into au arid, the first rrquisite, iu ortlcr that 
it mar dissohc, i~, that it !Jerome oxytlatrd in it. ~"'or 
this purpose, it must tnkc up oxygen, either from the 
arid, or from the water with which the acid is diluted; 
the oxn;en then must l1ave more affinity for the metal 
than it has either fot· the hydrogen or for the base of the 
arid; and ronscqurntly a decomposition, either of the 
water or of the arids, must take place. 

On th<•sc obserYations the explanation of the principal 
phrnomcna of metallic solutions depend. ln metallic so
lutions. an rffervesccncr, or disengagement of gas, often 
takes plar<' .. The gns disengaged by nitric acitl, is nitrous 
ga.~; that d1st>ng<"lgetl by s;.i11>huric acid, is sulphurnus 
aritl ga-"i, if' it he this arid that has furnishrd the oxygen; 
uut it is hydrogen gas, if the oxygen Las been furnished 

~~ .~:;~n~:~~~~ Ji :r f ~ j ~:~t~ ~·~~11'~1~·~t~:~~·~ 1 

':."\ ~':~i :~~I ~-0i~;~~·~L~!· 
nf p;a.~··s, a". su~>11 ns lh~y a1·c rlq1l'hr1l oy thr;r oxygt'n, 
tlw m11rr pr;nnplc as.~·umt's the g:.i. .. <•ous {<n·m. It is tliis 
rap!d pa.;; ... n:gr from the liqui1l to the ~as1'011s st.1tr. that 
constitnlcs cm.·1·vc~ccn!'r. '.fhc case is the same \\itli the 
sulphuric arid. 

I 11 grncral, the mrta1s do nr,t take from thrsr acid!i all 
thrir oxyg·cn; they <lo not red 11cc the one to a'lotr, arnl 
lhe other to sulphill·, hut to nitrous gas and sulphurous 
acid. ~fotaHic substa.nrcs dissolve without rH<.•rvrsrrnrc, 
when they have been in·cyiously oxidatrd; fol' in that 
case, the mrtnl no longer has a tendency to dcrompm;e 
cith<'r the. acid or the water. There is thcrcfol'e no dis. 
enga.gt.·111r11t or gas, and consequently rw effc1·vrscrrn·f'. 

No metal dissolves with rfl"rrvescciwt• in ox.yg·rnated 
mllriatic acid. Iu th!s casr, the mctnl tak('s fl'Om the 
acid its evcss of oxyg·1.·n; nncl the l'<'Rnlt is a mrtallir 
oxyd, antl simpl"- mul"i.•.t:e a-'id . 'I'heri~ L no t'fft.·1·wt;. 
ccnrc, becaUS<' thf'!'C is nn cF:·Wl1pj:l~C'IUCl1t of gas. 

Metals whiC'h ham n·ry liii.k affinit~ for oH~;.-n, and 
which ham not the power fo tler·ompO!-:C citlwr th1~ it:·irl 
01· tlu.• water, fl!'e i:i...oluhlc in aritls, unlrss fopy liaH !wen 
fil'st OXlllatrd. For this reason, sihc1·, mcTCHI''. aml 
lc·atl. m~c tir>t Roluhle in muriatic acill, when expofit..;d to it 
in tl1ril· mefalHC' state; but i1 previously oxydatt-11. thl'J 
arc exceedingly soluble, and the solution takrs plarc with~ 
out effC'1·vescence. 

'I'he following is a table of the acids hitherto known: 

Sulvhurous, 
Sulphurir, 
Nitrous, 
Nitt·ic, 
Muriatic, 

Arsenious, 
A1·s;::-nir, 
rl'ungstic, 

Acetic, 
Malic, 
Oxalic, 
Benzoic, 
Camp~wric, 

]lllOsphorous, 
Pl1o<i1Jhoric, 
Se!Jadc, 
Larcic. 

.~Iineral acids. 
Oxygenated mm·iatk, 
Hnior-oxygenatcd muriatic, 
Carbonic, 
Fluoric, 
Boradr, 
i\'Idlitic, 

JIIctallic acids. 
Mol}IJdic, 
Chromic, 
Columbic. 

Vegetable acids. 
Gallic, 
Citric, 
Tartaric, 
Surri.uic, 
Suberk. 

.Jlnimal acids. 
Lactic, 
Saccho-lactic, 
PrtL.'3sic. 

Of sulphurous acid.-This is sulphur combined with 
oxygcu, but not to satul'ation. It is the sul1Jhurous arid 
gas when absot·hcd by water. 'I'he sail• fru-mcd by the 
com!Jination of tl1is acid with tlHfcrC'nt hasr.;;, arc railed 
sulphites; they are not employed for any useful pur11ose; 
they arc convertrd into sulphates !Jy hl'at. 

Of sJtlp!mric acid.-Sulphuric acid, formerly called 
spirit or oil of vitriol, is formed by the romhina1ion ofsul .. 
phur, which is its base. and oxygen. It is uhtainNl wh_l'R 
the coml>ustion of sulphur is carrie<l on verJ slowly with 
access of atmo~pheric air; b11t it is p1·od11rC'd with more 
facility by the addition of saltpetre, now called nitt·ate of 
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pota.-..h. ,. iti(':1 ri:n11b11r• O'S} ,;rn :1..bunda..1tly, a.ml cnaUks 
the cimilrn:.;rion tt') h1) on 11un·\· rapidly. 

In optl'<tlion<> of tiii8 ki11d, on a larg{' srall', the mix
turc ~l i-;ulp!Hll' ~1ul saltprti·,, i..; lrnrntin largf" rhambl'l'S, 
thr s1drs o( winch an• ca.-;cd with plates of lead, an<l 
watcl' is l>laccil 011 th· Un:n·. to collect the sulphuric va
ymars. The '\atl·r is nften...-arth' put into large rrtorts, 
anti distillt'\l IJ:ir a moderate l1cal; wat<·r slightly arid 
imss.:·s ovc·i·. nrnl conccntl'atc<l sulphm·ic arid remains in 
the- r1•tort. This arid sufft't'!i congi-lation by intense cold; 
it. i8 mH'tuons to thC' tourli, atti·acts moisture from the 
atmusp!1crc with gi·,·at aYiclity, and, when mixed with \Va
trr, )h'odnrcR a. heat above that of IJoiling watel". It acts 
rapi,lly 011 all intlarnmabl" susbtanccs, rcnderi11g thrm 
black, tl1r add iti;dl' becoming Urown, 01· even hlacki$1h. 
It comhi111's with nih'ous itcid, ancl forms a rompr)utal 
wJ,ich dissoln•s silwr, but sral'cely any otheI' mrtal. 

S11l1>hatcs at·e ncutra.J snits, formC'd by the sulphuric 
acid wiU1 n·rlain has~·s. Thw;i, s tlphatc or potash, for
JJH'1·}y <'alkd Yit1·iolatcd tartar, is producNI bJ the com
bination ot' thf' sulphuric aritl antl potash. 

Sulphak of soda, formrr)y called Gl:u1br1·'s salt, is 
f1>rntt'cl h) the c(nnhination of soda with the sulphuric 
acitl. lt is fomul frequently in mineral waters. Sec 
Sc1,ru11n. 

J\ 'itrons acid.-Nitrous acid exist., in the state of gas, 
in the fol'm <;f a t·rd ,·apour; it is nitrous ~·as comlJinetl 
with a limikd quantity of oxyg·cn: it is rapidly abso1·bcd 
by water, ani', "hen romhinctl with it, is of a yellow 01· 

orang·c colo111'. Jt emits copious orange-coloured or retl 
fumes. Difft·reut quantitic~ of water ronYcrt its colour 
to a deep blue, g1·ct·11, ycUow, &c. wliHe the vapom·is still 
conti11uc ofth('il' origina l ydlowish-nd colou1'. 

Liquid nitl'OtlS add, ~;rncrally called svi1·it of nifre in 
the shoris, is only nit1·ic arid (to he aftenvards tlescrihed), 
holding in solution n. quantity of nitrous gas. If this 
nitrous add is heated, the nitrous gas is disengaged, 
-v.·]1ich coming· into the air, att1·ads oxygen, anti beromes 
nitrous add gas, a11pcaring in the form of red fumes, irnd 
the liquid is couYCl'trd into colourless nitric acid. 

TJI('. following is thr proress made use of for procnl'ing 
nitrous arid: Takr a.quantity of sulphate of iron (martial 
vitriol), dtpl'iYcd of it'I watc1· of uystallization by l1eat. 
a.ml mix with it an equal weight of dry nih'ate of potash; 
put the mixtu1·c into a glass reto1t, to whic.:h a YCI'.} spa
cious rcceinr has been lutcll, containing a little watrr, 
and hcp;in to distil with a wry slow fire. As soon as the 
t"ed vnpours rrase to come oYer, lrt the fire he slackened; 
and when the \'C'Ss<'ls arc cooled, the rrrrh er 11111.st be 
eautiously witlldmwn, and its contents quickly transfer
l'rd throui.;h a glass funnl'i into a bottle furnishrtl with a 
g1•011nd slopprr. It may aJso be. obtained by tlerompos# 
ing nitl'atc of potash, by means of sulpliuric acid, with 
the nssista11ce or hent. 

Thr ni1ritrs arc v<.•1·y little known. 
Of 11itric acid.-Thc constituent principles of this arid 

arc"') p;cu and nitrogrn (ol' azotc). It diH't'l'S from the 
last-m('.ntionrd add, only in not kwing any nitrous gas 
in a loo~rly comhinrd statr. O:xygrn and nitrogen with 
nlork. form uitl'Ous g-a~. ''hich, '"Tith a greater quantity 
of OX),!?;<'ll. fol'lllS nifric arid. 
~ itrir arid is tran~pai·rnt, liquid. and colourlrs'"°; when 

diluted 'dth water, it is sold in the shops by the name of 

aqnn-forl!n. Ii. }10!':-Jt'St1es in an tminrnt tlr:1'ur id! tl1c 
111·opf'1•tirs of add~·. It is rnpablc fJf oxJdntiug a.;f tl~e 
metal'<, except gnld and plantina. 1t thirk<'ns rud liL.~1 k
ens oils. ro11n·rting them to a coal. or infla111in; 1hr111. RI -
cording to the nature of tl1e oil and tl1t• d,,gn'C' of rnll''<.·n
h·ation of the add. It is prorul'cd Liy rrtli~rilling n:trou..; 
nrid, or at kast hrafo1g it till it i8 dt•prhcll of its fmnC'~. 
'J'hc cmnhinations of nitrk aci,] 'vith di:Tc1·t·11t has(•..;. a1i~ 
ra!Jed nitrntes. 'l'hc·sc salts lia\-e the propt'l'f.) of tle
tonati11g with, or inflaming chru·coal. :uul oth<'r ca-.iJy in
flammable hudi{'s, at a red heat. It i~ upon thi~ pl'Operty 
that the rornpositi.·rn of g11111w,n!r1· i~ fimnded, which con~ 
sists of fhe parts of ni.trate of 110t:L':>h, one of chm'Co;1!. 
nnd one of m1lplrnr. 

1'it1·ate of pnfash, nitrr, or s~.ltpct1-r, is formed hy thr 
romhinati011 of the n!tl'ic arid with pufa'ih. It is lll'O
durecl s1umtanrou:...ly in vru·im:o:; situations, sometimrs 
rffio1·rsci11.~ 011 the surfarr of the ra11h, and on the wall~ 
of old huildinp;s. It may he artificially Jll'Odured hy the 
p11frrfaction of animal and ngrtahlc sub!-itances; ligl1t. 
ea1ths. surh as lime and ma.rt, ash('s, the l'efusc of soap
manuf\trtm·c~, &r. bring stratified for this JH11·pose with 
~ti·aw, d1111g, a111l putrit) ing animal and Hg'('tablc ~uU
stanrf'~, aml wetted 'dtli nrine: blood, tlunghill-wntcr, anti 
thr motbe1·-wa1.eJ's of saltpeh·c, turnrd, and rxpnsctl tn a 
cun·ent of air. It is foi·rnNl in tltcsc p1·on·ssc·s b·y thC' 
cxt1·icatio11 of nih'o5·cn. bythf. decom11osition oftl1e a;1imal 
and Yl'gl•tablr .<;11Usta11ces. ·wJ1ich comhint·!, witli the oxygen 
of the atmo~11hel'r, fm·ming nitl'ir arid; aml this. 1111iting 
\\ ith the alkali, wliirlt is separated at the s:WI(' tillll' from 
tl1esc• substanres, foJ"m.s tltr. uitrate of pob~h. Set• N 1TRE. 

Nitt-atr of linll'. fo1·mcrl r termed 11itmus "iC'lC'1dte, is 
found adlie1·ing to, antl enlhodic•1I in. cukan•ons stone, 
and dii-;sohcd in Yarious mineral s·p1·ings. It i8 fo1·mrd 
near inhaLitrd places, and h~ yil'lded by tlir lixhiation 
ol' old plaistel', and by the mothe1.•-\, atc1·H of salt11:--tre, 
as they al'e termed by the ma.nufarturc1-s. It urny be frc
qurnUy ohsen·ed as m1 effiorrscence upon old damp walls. 

Of muriatic acit!.-1\hufatic acid, fot·mel'ly k1·med ma-• 
riue ndd. 01· a.rid of sea-s~1lt, is suppo~c·il to consist of 
oxygen, in combination with a 11cru1iar but hitherto t111-

known basis; for it has neYe1· p•t brrn decomposed. It rx# 
ists in the gaseous state, ac<l fo1·1m'i muriatic arid gas, 
whirh has bern considered already. Tl1i<:1, absorbed by 
watrr, rnnstitutes liquid muriatic acid. 'l'hc muriatic 
arid is diffused in gi·eat abundance tl11·011ghout U-ie minc1·nl 
kingdom. and is united chiefly with soda, limt', and mag-
1wsia; it Ls fonnd with these three Uat;P'.-1 in sra.wah•r. and 
in thnt of several lakes. In mines of i·otk.salt it is for 
the most part unitt'd with sodn. 

rflw llllll'iatic acid does not ~vl11erc 't•1·y stl'ongl)' t<> 
the earths a.nd alkalies. Tlir sulpliu1·it' acid is capable 
of scp:u•atin!-;' it from them; and it h; by mean:; of tlli:~ 
add that cl1emist<:> obtai11 ihc muriatic. 

E::\pc1·i1nent. l_)ut right pa1·ts ttfp111·ifled m11riatr nf sf)
da, l'l'duccfl to fine powde1·, into the l'do11 ~\.(Op;. gs). ~ml 
jj,·e parts of sulpl1111·ir arid diluted\\ ith a small quanMy 
of wakr. Adapt to the rcto1t the matra.\ls C. to rereive 
the pol'tion of im1nu·e sulphuric and muriatic arid whidt 
passes OH't' towards thl' encl of the opt•ration. n. E. aud 
1:, arr a s~rif'.~ of bottles in whi_rh watr1· is put. the quan
tity of wlnd1 is equal to tltnn'1!;'ht oi tlir oalt empluyrcl. 
These bottles a.re fumishrtl withsafrt.1·-tul>cs, G G. The 
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juinings must he well 1utccl, and the heat gratlual1y in
creased tiU nothing more: can Ue 1liscngagc<l. The mu
riatic acid will 1rnss over in the state of gas, and unite it
srlfin a large proportion with the water in the i·ccei\'er. 
1.'he watrr thus satm·atcd is mul'iatic aricl. It is a co
lourless fluid. It emits copious whitC' fumes in contact 
\\-ith moist atmospheric ait·, which is muriatic acid gas, 
that escapes from it, and condrnsrs again, 1\y combining 
with the humidity of' the air. Its combinations witll 
earths, alkalies, and metals, fol'm mul·i.cte~. 

lllul'iate of potash, the fcbrifuge salt of Syhius, is 
formed by the rombination of muriatic acid with potash. 
It is found in sea-water and old }Jlaistcr. It has a strong 
bitter disagreeable taste. 

Muriate of soda, mal'ine salt, common salt, is formed 
ltY the comhinati011 of muriatic add with soda. It is 
f0und nafore in mines, in many places, but particularly 
in Poland and Hungary. It is also obtained uy cxtrnct
ing it from sea-water by evaporation, &c. It is a1ways 
contaminated by a quantity of muriatc of magnrsia, mu
riate of lime, and sometimes by the sulphate of lime. It 
occasions clay to fuse reatlily, ancl is employed in glaz
ingearthcnw:u·e- It assists the fusion of glass also. It 
has a penetrating 11leac;ant taste, decr~pitatcs on hot 
coals. and by great i1eat is >olatillized. 

l\Iuriate of ammonia, or ~al ammoniac, is formed by 
the combination of the muriatic acid with ammonia, and 
is found native in many parts, particul:u·ly in the neigh
bourhood of volcanoes. It is obtained artificially by suu
limation, from the soot formed by the combustion of the 
excrements of animals which feed on saline plants. 

l\furiate of lime is found in mineral waters, but par
ticu1a1·ly in the watci·s of the sea> to which it contributes 
to give their bitter tn.ste. It speedily c\eliquesces. It fuses 
with a mode1·atc heat, and by calcination IJecomcs the 
phosphorus of lfomberg. 

l\foriate of bal'ytes is not known to exist native. The 
sulphuric anti fluol'ic acid decompose it very 1·cailily; 
hence this salt is highly useful to detect the presence of 
these acids in any mixture. 

Of o:rygenated nntriatic acid.-Oxygenn.ted muriatic 
arid is muriatir adtl with an excess of oxygen. By this, 
however. the arid lll'oprrtirs of the muriatic a.cicl are not 
increased, as is the case with other acids, but, on the con
t1·arJ. diminished. In the state of gas. when absorbecl 
by water. it forms liquid oxygenated. mm'iatic acicl, wl1ich, 
in a liquid form, is of a greenish-yellow colour. It has 
a bittrr taste, and a very suffocating odour. foskad of 
reddening blue vegdahle colours, it has tl1e rein:irkablc 
property of destroying them entirely. It thickens oils 
and animal fats, and rrnclers them less disposed to com
bine \Vith alkalies. It is readily obtained by the distilla
tion of muviatic arid with substances containing much 
oxygen, such as tlie oxyds of metals, particularly the 
native oxyd of mangtrncsc. 

When it is exposed to the light, oxygen gas is separat
ed, and the acid is reduced to tl1e state of ordinarv nrn
~iatic acicl. It remo\ cs the stain of common ink, though 
1t <loes not affect printers' ink. It is tberefo1·c used for 
cleaning oJcl books and printo;;. Half an ounce cf minium 
being addrd to three ounces of muriatic acid, "ill r"n
der it 6t for this pm·pose. The muriatic acid, taking 

oxygen from the minium. or rell oxyd of lead, is connrt
ed mto oxygrnatcd muri{'tiC add. 

Nitro-muriatic acicl, called formerly aqua rcf)'ia, is an 
acid analogous to oxygenated mm·iatir acid. Ii is pro
duce<l by atlding; muriatic arid to nltric add, iu thr lH'O
portion of one part of the f(il'mct· to two of the latte,., 
lluring· this combination an cffrrvcsc:enrc 1akrs pl~ce, 

~~~f ,-!~;8~1~c f~~:io~1i~a;t~g~~~~:~t?cl 1~~ 1~;~:i~p~:i~~att~~ !} 
heat. Tl1e mixtm·e bccomrs yellow. This acid has the 
proprrty of dissoh·h1g g·•)ld and plantina, wl1ich rannot. 
be acted UJlon by any other aci1l; for the muriatic acicl 
attract~ put of the oxygen of the nitric acid, bdn.~ thus 
convei-ted partly into nitrous aritl a111 I pal'tly into 11ill'ous 
gas, whilst the muriatic acid hecomrs ronvcrtcd hy this 
a<ltlition of oxygrm int'l oxygc11atc1f muriatic ad1l, OJ' lli
ho-muriatir acid. Tllo same combiuatH; n may he1ro. 
duced by mixing together oxyg·e1rnterl muriatic acid and 
nitrous g1s. Oxygenated muJ'ia.tic acid may be com
bined with a great number of the salifiablc bases; the 
salts which it tcmns dcton~te with carbon anti with screM 
ral metallic substances. 'I1lwse detonations arc exceed
ingly dangerous, because the oxygen ente1·ing into the 
mul'iatic ari<l, with a la1·ge quantity of caloric, its ex
pansion gives rise to violent explosions. 

Oxyg·enated mutfate of potash is made by intt·oducing 
the oxyg·enated m1u·iatic gas into a solution of 1mtash; its 
cl'ysta1s, as well as those of the common muriate, being 
formed on evaporation in the Uark. It gi vcs a faint taste, 
with a sensation of coldness in the mouth; the crystals 
have somewhat of a silvery ap1iearance, and em it light 
by attrition. It is decomposetl by the action or light, 
parting with its oxygen, and becoming simple mul'iate 
of potash. Heat also separates it'3 oxygen from it, in the 
form of oxygen go.•, 100 gl'ains yielding 75 cubic inches 
of oxygen gas. When ihree pa1·ts of oxygenated muri~ 
ate of }>Ota.sh, and one oi' sulphur, arc tl'ituratcd in a 
mortar, the mL-....tm·e detonat<-s violently. The same ef
fect is pl'Oducccl when the mixture is struck with a ham
mer on an anvil. 

Phosphorus detonates with OXj genated muriate of pot
ash with a pro<lig·ious force. Similar effects arc 1woduc
rd with other inllammable substanres, or with mrtallic 
bodi{'s. Thcoxygcnatrll nrnriate of potash increases the 
blackness of ink; and the colours of log-wood, weld, co~ 
chincal, and archil, are im1H'oved by it, if no heat is rm
ploycd. 1Vhen employed in the composition of gunpow
der, instead of nitre, the effectl3 1wodured by its ignition 
are a~1.;-mcntl"cl in a V{'ry great tlcgree, and the mixture 
will exvlode by mere trituratiun. 

In this an<l other salts fol'mcd jn the same way, the 
acid gets a still greater dose of oxygen, antl is denomi
nated hypcr-oxymm·iatic arid; but it cannot be separately 
exhiuited. 

Of carbonic acUl.-This arid, already noticed under car
bonic acid gas, exists in the gaseous state; and in com
Uiuation with different bases it constitutes ral'lwnatrs. 

Carbonate of potash, formerly <ailed mild wgctablo 
alkali, is made by exposing a solution of' alkali to the 
carbonic add gas until snturatccl. It l1as now less of' tit" 
nrinous taste, but still cbanp;cs the blue {'Olour of ,~jolct:s 
to a green. It docs not attract moisture from the ai1·, 
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butratl1erpnrlswith its watrrof' crystallization. By ex
posure to heat it lostH it.;; acid, is rende1·ed Jllll'C alkali, 
and is capalJlc or uniti11g \\ ith si1ex, and forming glass. 
It i~ df'<0mposrd by c1uirk-rn1e, aml by all the ac.i(!s. 

c~.rbunat.c of soda wa'.: fo1·mc'l'IJ tc1·mrd mild rninual 
alkali. lt is decomposed by qui<'k-lirne, by the acids, 
and by fi1·c, iu the same manner as theforme1· ca!'IJom1.te. 

Carbonate of ammonia, 01.· conncte volatile alkali, may 
be obtained fl'o111 n1any animal substanres. but it is not 
found naturally. lt is formed by the combination of'ra1·
lm11ic acid with ammonia. " "hen the muriate of ammo
nia is hcatetl with cai-bonatrof lime, theproductsarn mu
riatc of lime and < a1·bonatc or ammonia, whichlatt.et· sub
limes in a solid limn. 

Ca1·hona.te of lime, called also mild calcareous ea1'th, 
chalk, &c. is fot·mcd by the combination of carbonic aci1l 
and lime. It has not been Cl'ystallizcd hy al't, although 
found variously rryst.aJlizcll in it'5 native state. By in
tense heat the add is disengaged, and pure lime remains. 
1t is decomposed by almost all the acids, theil' superior 
tlrgrec of attractio11 fol' lime for·ming other calca1·eous 
salt'i, the cadwnic acid escaping in a gaseous form, and 
occasioning cffcl'Vcsccncc. 

Carhonate of harytes has no taste, is not altered in the 
air, is almost insoluble in water, but is decomposed hy 
heat and hy all the acids. It is poisonous. 

Carbonate of magnesia, or the common magnesia of 
tl1c sho)ls, is obtained by pt'ecipitation from the sul
phate of magnesia. It is soluble in 'vatcr in the propor
tion of seve1·al grains to an ounce. It loses its wah-1· and 
aci<l by calcination, the residue being pure magnesia, 
sometimes ·caUcd calcinccl magnesia. See CAUDON. 

Of jl'tto1~c acid.-The composition of this acid is un
known. In a gaseous state it forms fluoric acid gas; 
united to watcl', it constitutes liquid fluol'ic acid. It ex
ists completely fonncd in flu ate of lime, known undcrthc 
name of fluor, or Derbyshire spar. It is combinetl in it 
with calcareous cat1h, forming an insoluble salt. 'l'o oh
taiu this acid alone, and scpa1·ated from its base, 1mt fiuor 
spar into a leaden retort, and pour over it sulphul'ic acid; 
a<ia11t a leaden receiver to the retort, half-filled with wa
te1-, and expose the retort to a gentle heat. The sul
phul'ic acid seizes on the basis of the spar, and forms with 
it sulphate of lime; and the Huoric acid passes over in the 
state of gas, and is abso1·bed by the watcl' in the receiver. 
1f it is rerci\'ed in a. mercurial a11paratus, it will 11ass over 
in the sfatc of gas. 

The disti.nguishing property of the ftuoric acid is its 
power of dissolving silcx. Its odour resembles mu1'iatic 
acid. 'Vhcn exposed to moist atmos1>heric air, it em its 
white fumes. Its action u11on all inftammabJe substances 
is very J'ceble; it does not afl\ml oxygen to them. It has 
no a!'tion upon most of the metals, lmt it dissolrns many 
of 1hei1· oxyds. Jt n111st be kept in well-closed leaden 
or tin bottles, or gJass 11hials, coated within with wax 
01· Yarnish. It is em1iloyed for etching on gh.,s. See 
f'LUOR. 

Of borac'ic acfrl.-The bomcir acid, before known un
tkr the name ol' Homherg"s srdative salt, is a concrete 
Ar.id t•xtrartrd from ho1·ax, a.salt brought from India. Its 
ba.'it :s uukuown. It exists in brilliant, glittcTing, w}1ite 
sc~lh·s.sofl, and unrtuousto the touch. Its taste is bit
kl'ish, "itb a slight acidity. When mixed with ~uming 

spirit ofwinr, it causes a green, surrounded \\ith a white 
flame. Tt> exll·a1 t Lor:tck add from i.Jo1·ax, tJ1" fatter 
mcst Ui:- dis~mhed in boili:ng watPr; tl1t• li<111or is then to 
ht ftltre,l ,..,-hilt! Ye:·y w:m11, an<l sulphuric acid poured in
to it: this add S('izcs 011 the S;Jda of the borax; am! the 
bo1·aric acid, hl:ng sc11arated, bt>r0111cs crrc. Dy cooling 
it my be obtained under a crystct!lizc<l form. 

Durate of soda, or bo1·ax, is formed by the combination 
of the Uoracir aciti with soda. It is fo1;nd in a cnstci.lliz
ed state at the bottom of certain salt-lakes, in ~~ Uru·1·en 
'olcanicdisti·ictoi the kingdom of'l'hiliet. A &till purer 
kind comes from China. lt is obtained in a pure state Uy 
a second c1·ystttlliz:Ltio11, being· previously calcined to de
slt·oy the g1·easy matter. \Yhc1\ purified, it is white au<l 
t1·ansparnnt. It has a cooling· faste, and renders the blue 
vegrtabJe infusions green. .Exposed to a molit'ratc heat, 
it melts with its water of Cl'ystalliz:ttwn; and is reduced 
into a white opaque Jight mass, when it is commo11Jy raJ l
c1l calcined bor·a..x. Itscrvesas a Hux to Yit1·ifiableearths; 
it also vitrifies clay, but less completely. It is employed 
in forming re<lucing fluxes; and it may also he used in 
producing the fusion of glass. In soldcl'ing metals, it is 
highly useful, cleansing the surfal'e of the metal, and as
sisting the fusion of the solder. Sec BoaAx. 

Of 1!leUitic acid.-A yellow minet'al some,vhat rC'scm
bling amber, found at Arten in Thuringl'n, has l>crn found 
by K.laproth and Ya11quclin to cousist of alumina com
bined with a ]Jeculiar acid, width (from mdlite tl1c name 
ol' the miueral) is called the mcllitic acid. It is crystal
lizable, soluble in wate1·, dcc01n1)osahle Uy heat, and forms 
with the salifiahle hascs pccu li:u· salts called mdlats. 

Of arsenious acitl.-Formel'ly cltcm.ists were embar
rassed with the nattu·e of the 11oisonous sul>stance known 
in commerce. by the name of white arsenic. Expc1·iments 
have shown that this substance is the metal a1·scnir, oxy
genated in the first degree. It is thc!'efol'C called ar
senious acid. It possesses a weak acid taste; it sensibly 

~~.tl~1~1~ !~~~l~~:~~tu~::~!·1~~n~~\o~~ft~~~:g ?: ~1~~·1r~:.~1c~11s~ 
wh.ite. va11ou1·, which has a stt-on~ smell resembling ga1·lic. 
It 1s 111 a small degree soJuble m water. The white ar
senic of the shOI)S is chiefly obtained from arseniraJ 01·es 
of cobalt. 1.""hcse. arc tlu·own into a furnace resembling 
a baker's o'en, with a long flue, or chimney, into \\hich 
the fu_mcs pass, and are condensed into a greyish )10" de1'. 
This 1s refined by a second sul>limation in close vessels, 
with a little alkali. As the heat is considerable, it melts 
the sublimed a1·scnic intoopaqueCJ'ystallinc massrs, which 
a1·e known iu commerce by the name of white a1·senic. 

OJ m·senic acid.-Arsenic acitl is pr·oduced only by art. 
It ap11cars in the form of a white pul,·erulcnt matt.c1·. All 
the preparations of at'senic arc deatlly 11oison; the hydro
sulph111·et• are the best antidotes. A weak solution of 
hy<l1·0-sulphuret of potash, soda, or lime, is the1·efore 
often administered with success, if given iu time, to 11cr~ 
sons who have been poisoned by arsenic. Sulphurcous 
mincJ'al waters may also I.Jc ginn. Ju such rasrs oil, 
milk, butter, &c. which arc too often reso1·tetl to, should 
never be employed, if a sul11huret, or hytlro-sulphurct, 
cau possibly be procured. 

Of t1wgstic a.cid.-'I'his arid does not exist in an un
comliinNl state in nature. It is prorured from a mineral 
called tungstcu, "hicb is a combination of this acid with 
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limf' (tu11:;~fate of liinr), v1· from wol!1·a:n, v.. hkh js this 
aricJ unikd to imn a111I man~anrsf'. 1t :rppcm·.-; in a pnl
nrulrnt l'cn·m, harsh tu thr t,rnrh. It is tastdrss, and jn
solu11lc in water. It is not ca_palJlc oftumi11::;- blur wgc
taUlc colours 1·ed~ until it has bern fi1·st rt•ndl'l'l'<l soluUlc 
by ammonia. It is of a yt'llow colvm·, which bccnmes blue 
on hring cxposecl to ilH• light. 

OJ molybclic acid.-Wr arr irnkhte<l to l\lr. ffatrhrtt 
for a thornugh knowkdge of the propr>-rtics o( this arirl, 
and of all it5 combination<.:. It is molybclrna oxygrnatrtl; 
fo1· this metal is susceptibl(': of nxygenation tn sud1 a tk
grcc as b become a cone l'C'fo at id. 1t is soluble in about 
570 lla11s of water. The solution rctldcns tindul'e of lit
mufl. lt ia not ap11licd to any use. 

OJ chromic acid.-This arid is Y<-''i:y litlle known. In 
nature it is found coml>ined with oxvd of lead, hi the 
mineral raUe<l chl'Onrnte of lead, or tl;c red-lead of Sihc
Pin; also united to il'on, alumina, anll silex, in the sub
stance callrd chmmatf' of iron. 

Of columbic «cirl.-'l'his aoid is as little known as the 
last. It is found in the nr\\ ly <lisco.-ere<l ore railed co
lumbium, or columbat of iron. 

OJ acctous acid.-This arid exists~ mixed with other 
substam:<'s, in rnmmon vin<'gar. Sinrc this nf'id is H~1·y 
rnlatik, it is obtaiiwd pure hy tlh1tilling vin<'gar in a sand
heat. It is also called distilled Yinegar, aml is prl'fcdly 
coluul'lcss, and of a pleasant sour taste ancl odom·. Jts 
bn.se is cat·bon an cl hycl1·ogCn; the addition of ox~· gen forms 
aretous add. The same 1winciples form thC' bases of the 
othu n-g·ctable adds, b11t .in tliffcrrnt propnl'tinns. 

The :treiites of potash mid soda, m·c olJtaiul'tl by m·u
t1·alizi11·g tl1c cm•bonatcs of these alkalis witl1 acetous arid, 
and r\ apo1·ating and crytitalliziug the solutiou. It was 
f.(1rmrrly supposC"tl, that when dcp1'ived of p;_u·t of' its ear
l.Jon, it t'ormed auothcr state of the acid, which w:rn ralJrd 
;.u·<'tk aci£l: but it has been shown by Gren~ that there 
exists but our state of the acid. aml what was ralle<l acetir 
acid diffl'rt'tl only in tLe degree of concenh·ation. 

Of 111alic cicid.-This acid is found in the juice of un
ripe apples and other fruits, and is procured by sat1u·ating 
the .iuicc of apples with potash, au<l adding a solution or 
acetitc or kad till it no longc1· occasions a prcripitatf'; 
wash this precipitate. wllirh is malate of lead; pour on•r 
jt sulphuric acid until the liquid acquirrs an arid tnste 
withoul anv mixtm·c of sweetntss, and filt1·cthc whole in 
orch·l' to srj><u·atc the malic ad<l from the sc!lplrnte of lca<l 
wl:kh isf.:1·mecl. 

Of o:i:alic acid.-Oxalir acid, formerly called the aci<l 
of s<1gar, is p1'cp:l!'cc1 tmm sugar by trC"ating it with nitric 
arid. It h::-t-"' <1. sfron.:;er ath"fl.rtfon fo1· Jjme than any otl1cr 
acid. lt is therefore employed to cliscO\ er tlic pre
flt'm'<' of li111(• in any solution. It is always roncretc. 
It forms with alkalis, earths, and metals, salts called 
oxalat1.'s. 

Ofdlrfr acid.-Citric acid is found in the juke ofkmonr; 
arnl m·a11g•·"'· um·i11c grapes, and other sour t'1·11its. It 
rrySta.Jliz('~, and when courrctc is m>t changf"'d by th(' air. 
It lli~solns in \rnic'r, aml has a rnr.y pJea!-lant aritl b1stc. 
It is m nd for a -.-.u·idy of purposes, :md of late extcnsin-

:: if;:,~;·~~~·:~:,:~~l~~~~:~.:~~:~!~:~'.11~~ ~~~}·:~,·~~.~.;,~~~~~~} 
a1m:uliar acid r'lmbincd with 11otash, but in sath a man-

ner, tltn.t the ncitl b in com~itlc-rable rxrrs~. 'rhe sail i!\ 
k11own under the name of acidulous tartrat of pntash, a11d 
the arid which enters into its compositi1m is tlw tartai·k 
arid. This may be olJtaine<l by di~sohing two J>.Htudsof 
crysfals of t;u·t-u: in water. and throwin.; in rhalk by dr
grl~cs, .until tl~c lJq 11i~ is satm·atrd.. A p.rrcipitatr r;~l'lllS, 
winch IS tarh-1te of June. By atl1l111.~ uhw UlllWC's or 811!. 
phurir acid, and five ounrcs of wah·l', to thi.'i tal'tl'itl\ and 
digesting them to.;ether for tweh·c ln111·1.;, Uu• tartal'ic 
add is set at liberty, and may he clea1·cd from the .<.;1 1J. 
pl1atc of linie IJy means of cold water. The acitlulou!j 
tn1•trat of pota ... li, or cream o( tartar, i~ formed from nude 
tartar, hr solution. an<l subsequent filtr:ition and cva1iora
tion. Sec TAUTAR. 

Of ben,;oic aciJ.--Tl1is acid is ohtained by sublimation 
from the resin called benzoin, and cxbts in the balsam 
of Peru and that of Tolu, and some othcl' substanrrs of 
this kind. It is also found in 111·ine, and mauy animal 
substances . See BENzo1s-. 

Of camphoric acirl.--'l'hc rampliol'ic aci<l i• camphor 
oxn;enatcd to acidity. uy boiling it with nitric arid. 
Thi!i add exists in the form of white Cl')'Stals, whirla 
cfHoi·esce in the air. Its tastr is acid and uittn. It 1·rd. 
ckns Uluc rcgetalJlcs. See CA~truon. 

Of g~tUic aci.d.-.This ari<l is found in the gal'-1111h, 
bat·K of ti·ees, and m all those vegC'tal.Jles calll'il ao:;t.i-; 11• 

f:~~~~-h l~~;s~3~~c r!.;.!~~~ri :~~~ ~·~t;~i~g·~ nsttr~>~;e~,'.1,~~1\1~ 11~:~?~~ 
un:k with me-taihc oxy<ls. It forms with thr scnral mc. 
tals jll'er1pitatt's of <li!l'ercnt coloul's. With gold, it f'n·ms 
a l.ir:nvn prccipitc1te; with silnr, grey; mcJ·tu1·y. an 
oJ"angc; ro11pri·, a brown; lead. a whitr; and i1·011, il bl 1<·k 
JH'Ccjpifatc. The base of ink is ii•on. thus pr1•r:pit 1~ d; 
011e pound of powdered 11utgalls Ucin.i; inl'ilse!l hi· 1°~:.1r 
hours. without huiliug, in common water, with six . •ll· 
ces of g·um.:u·abic, and six ounce's of sulphate of h"tn. or 
grcc.•n co11pe;·as, good black ink is prodntt'd. To · !n 
s·allic acid, clissol\.'e two ounces of rnmnmn alum in :1tl'l'1 
a.11tl 1u·~cipitate the solution by ktting fall into it •i s11lt1· 
tum oi potash; wash the preripitatc well, and trans·h· it 
into a dccoction of gallnuts (obtained IJy in!'i1siJ1~ oue 
ounc~ of gall-11uts in sixteen of watc1·, ilnd ernporat:ng 
the .hquoi• to one-half). agitate the mixture fl'l'(pa·n,Iy 
durmg the course of 24 hom·s. and then filtre ii. ·rite 
lluicl which passes through the filtre is gallic arid; whir Ii 
may be outainc<l iit the form of needle-shaped Cl')'H". 
by rrn1>01·ating it slo\\ ly till a pcJJicle appears, and tl1r11 

letting it stand undisturhed. 
Of succinic acid.-'I't,is aci<l is oMainccl uy distillation 

frQm an1be1·, and is thC'refore callf'cl also acid of :rn1hrr. 
Jtis wry sol:ihle in hot watel', an<l er) stallizcs by coul· 
iug. SC'e A:l1B£R. 

Suberic acid.-This acid is ohtainrcl uy the. artion of 
nitlir ancl on cork. It reddens n~getahlc blul's, andhas 
the peculiar property of turning the hlur, o<>lution of in
ciigo in si:lpluu·ic acid to green. 

Phosplwrous acid.-When phosphorus is burnt slow!)·· 
and docs n,,t become cornp!etdy saturatrcl wilh oxn{l'n, 
it fot·ms nn adtl, called phosphorous add. It is liq11icL. 
tran~µarrnt, and of considnablc <lrnsit,r. It hns an un
ph•:isi.'n~. t ,str, and emit~ a disa:;T••ail!r otlm1r ,,,J1t~ll r11b
hcd, awl r-spcdally when wm·mrd. It is 11101·r \olatile 
tLan iihusphoi·ic acid. 
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Ofplwsphori£ acid.-Pl1osphorus"'saturatetl "ith oxy
gen, forms phosphoric arid, "hich is capable of existing 
in a d1y state. It dissolves in water, and affor<ls a-.frans
parcnt fluid void of odour. When exposed to heat, it is 
r endrrcll \ iacous, and by dcg1·ees becomes consistent, 
am! loses its trans1ial'cncy. When urged by a violent 
heat, it melts into a transparent glass, which again at
tracts moistul'e wben exposed to the ail', and becomes 
cmnrrtcd into liquid }JhOl::iJ>horic arid. When melted in 
an cartl1cn r rurible, it acts upon the crucible, and fuses 
into a glass, which is not soluble in water, am] exhibits 
no signs of aridity. It has a strong attraction for all the 
alkalis and earths. 'rhh; acid is obtained from bones, 
wuiril arc ch1cfty plios]ihate of lime. It may also be ob
taine,\ Uy the rapitl combustion of phosphorus in oxygen. 
Sec PnosPnoRus. 

Sebacic acicl, called the acid of fat, is obtained from the 
fat of animals. It is concrete, and soluble in water. It is 
sour, and without odour. 

Laccic aci.cl has IJ een discoYCr ed by Dr. P earson, in a 
substanr'e caJletl white Jar, fo rmed by certain insects of 
the coccus tl'ibc. By cxposiug this sul>stanccto such a cle
gl'Cc of heat as waa just suflicient to liquefy it, a ftuicl 
was obtained, io which the doctor has given the name 
of laccic aci<l. 

Lactic acirl is found in tltc whey of milk. It is con
crete, and liquefies in the air. It i.,: sour, and oxytlates 
the metals. 

Sacclto-lactic acid, was discovered by Schech.', who ob
tained it by 1.Tcatiug s uga1· of milk with nitric ac id. It is 
also ohtaincll by trcf1ting gunHu·abic with nitric acid. 

Of1n·ussic acid.·-Thc }ll'llSSic acid is fol'mod by ex
posing the horns, hooJ.'s, 01· d1·iPtl blood o{' animals, with 
an equal quantity o{' lixed alkali, to a red heat. The al
kali is found to he 11c11frali,c;;c1l hy the acid thus fm·n-1ed, 
and. on evaporation." ill yield a salt in Cl'ystals. which is 
then called pl'ussiatcofvotash or of soda. acco1·ding to the 
alkali which has been t•mployl'1l. The prus~iatcs of' nll,aH 
precipitate all mcta.h, from their solutfons; the alkali 11nit
in.i; with 1hc acid which holds the.metal in sol11tio11, whilst 
the prussic acid unites "ith the metallic oxyll, a111l com.
muuicatcs to it a JlCculiar colou1·. 'l'lrns gold is preci}lita
tcd of a ycl1ow colour, lratl of a. white, C01ll1Cl' of a 
brownish-1·ed, and iron of <L llat·k blue, forming a prusi
ate of iron, or the substai1ec <·alletl i>1·ussia.11 blue. F1·om 
this substanrc the pl'ussic arid lll<l) be again sepm·ated, 
by digest ion wm1 pu1·c alkali, tlic pl'ussiatc of a!Jrnli be
ing ag·ai11 fornH'd, and the i1·on left in the state of a ln·o'trn 
OX) d. This add ha.-; a. sour taste and sufforaiiug smell. 
but, exrept its capacity of combining with alkalis and 
metals, it nHrnifr~ts 1w cunspir uous acicl p1·01H·1·tie~. It 
tloe~ not J'('tldrn the mosfl ddkalr Ye~c.tal.Jle blues. 

}'or lhc r emaiwlCl' of the compou1ul!i l'ol'mcd by the 
add.;" ith the saJitiablr hasC'~. src the 'l'ahlC's. 

Of mefals.-.\111011~ the mTil. usditl sub'itanrcs in m1-
turc, arl' the nwl~d~. ~Ia11y ol' thr merhanir ;11·t-; tlrpcnU 
UJlOH thl·m1 aml without a knowkdgr of' them. pnhaps 
ruai1ki11tl wouhl 1H'H't' l1 n.\c attained theirpr<"·~·nt dcg1·cc 
of d' ilizafio11. 'l'ht>il· Hl-i" i~ :-.till unklJO\\ 11 tri 111any na
tions 1uhahili11µ; tlil' 11un1t'!'1llls i~lau:is ot' the South S<:a . 
'l11a•y :ir<· Sl.:lt lum mt-1. \\ith i11 tllf· <'•ll·th in a natiH" en· 
p111·e !-ii:lfr, bu1 gr1u:rall)· iu c·vmhi1:atio11 "ith cn,,p;rn, 
i.:ulph111·1 •UM.'Uir. and the aritls. In thci..t· <lim.· ... l.'nt states 
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of combination, they are said to be mineralized, aud they 
are then called orrs. 

The ores of meta.ls arc generally found in mountainou1 
countries, chiefly ju c1·m·ices of rocks, forming ,·eins ol' 
ore; which are distinguishefl into level, inclined, direct, 
or oblique, according to the angle they malrn with the ho
rizon. T!1c part of the rock resting on the vein, is rnUcd 
the roof, and that on whicl1 the YCin rest•. the bed of the 
vein. The cavities made in the c:u1h, in order to exh'art 
these ores, are called minrs. The mctrilli.c matter of 01·cs 
is gencraUy incmsted, a111l intermingled " 'ith some ear
thy substance, diffel'ent from thr: l'O Ck in which the Yein 
is situated, which is krmed i1.'i matrix. ThLs, howcve1·~ 
ought uot to be confonntleU with the mineralizing sub
stance with which the metal is combined, such as snl
plrnr, &c. 

The art of dL"itin.g-uishing ores from carJ1 otl1e1-. aud 
tile method of dcsrrihiug them '"ith accuracy and preci
sion, are called Min era.logy. 

The art of assaying or analysing· them, in order to a.c;
certaiu t he component parts, forms a branch ofchcmist.i·y, 
called the Docimastic al't. Sre AssA YING. 

'Po procm·c the pure metal from the ore, it is first 
cleared as muc11 as possihlc from the foreign or stony 
sul.Jstauccs with which it is blended, and which are called 
the ganguc, by fi1·st !'educing the 01·c to powder, in which 
state it is caUcd slirh, aud then by was11i.ng. It is then 
torri.ficd. or l'oasted. to dissipate the sulphur and arse
nic; and lastly fused by the addition of some H.ux contain~ 
ing· the coa.ly pr.inriple, to dis('nga.i;e the oxygen witll 
which the metal has I.Jc.en impl'egnated du.ring the prc
Yious calcination 01· toJ'refaction. 

Mrtn.ls arc disti ngnislicd from all otl1er bodies by a 
peculiar . brilliancy, whi.ch is termed metallic h1Rt1'c, amt 
l.Jy their weight, ol· spcrilk gra,•ity; the heaviest fossl1, 
11ot metallic. I.wing 1i.!l,'hter th:rn the lightest metal. They 
a1·e also tlistinguishctl by their malleability, or their pl'O
perty of l.Jeing extended under the hammc1·, ruul their 
ductility, or the property of being drawn into wire~ 
though thrsc two r111alities arc not possessed by all the 
nwtals. They at·c fusible Uy a sufllricnt dcgl'ee of heat. 
and wl1en suffered to cool g1·atlually, they crysta!Iizo in lo 

~~~g~:~.~~1~.g·1~;~~~ )~=~ ~!ri~Tb~i~~~~;~o~;{d l~~~~~lll~~! 
011aque powdc1·, or metallic oxyd, acquil'ing wc>ight, anti 
ahsu1·bi11g a certain portion of oxygen tlm-illg the fra11!;iw 
tion. This JH'OC<'SS was formerly called rakination; it is 
now rallcd oxydation. The 1mrc metal ib;elf was J'o1·mr1·~ 
ly known Uy the 11amc of r egulus; as the l'egulus of tin, 
of gold, &c. 

That mrtals are calcined or oxy<latcd in co11scq11cnr1 
ofthrir absorbing oxyge11, is pro,·cd l.Jy this p1•orcss tak
ing plarc only wllcn oxygen i!1 pl'escut. and by theit· 
giYing it out in exartly the same q11a11tity and 1n·opor
tion on thcil' reduction to thcfr mctallir state. Th·~.Y un~ 
dl'l'go this p r nct•ss ahrn from the actiou of humidity. The 
water is dt•composed. its hydrog<>n bcin.g tlis~ipatrrJ. 
whi1f:lt its oxygrn unites with the ml'tul. They nrc solu
ble in af'icls. and arc Jll'rl'ipitatrd from them 

0

by alkaliq. 
~01m· ~f tht• arifls tu·~ <leromposrtl cluri ··s· thL•ir coml>i rm
t10u ~r1tli ml'tal~• .then· m.:.ygrn C'o111bi11ing witl1 the md'.l.I, 
fnrm·.11~ a m.t'!alhc .oxyd. ,,,,!i irh is thru dh;soh-t·d Uy the 
l'<'ntamdcr ol the acid, and lorms a metallic salt. 
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Yt h~n prrfcctlJ f'usctl, tht·y arr fc:;r the m1ist part mis
l'ibk. or rnmhinablc with each othn. oi· with u11mctallic 
!-!uhstanres, as sulvhur. Ilhosphorus, and chal'toal. If 
urged by a i:;ll·nugcl' heat, they are conre1·te<l into a Yi
{J·iforn1 ~11bst:mr<', or ffi('tallic glass. These metallic glas
.,es, as \Wll as the oxy<ls, possess oth~1· prope1·ties than 
theU· 1·cguli. They arc of' different colours: and the me· 
tallk ox.yds tinge the earthy ancl saline $?;lasses with 
wliirh they 'itrify. \\ith Yarious colours confnrma01y to 
the difference of theil' mvn nature. 'rhey do this frc
quc11tly, cnn when added in lrnt sma11 quantity. Such 
metallic oxyds a.'> do not themselves yield a t1·a.nsparcnt 
gfass, may dcpl'ivc another of its transpa1.·c11ry il' fused 
with it. 011 the rombi11a.ti'l11 of other t;lasscs with the 111c

tallh ones, and on th<' l'tJlouring of tbc fii·st lly mt.'ans of 
the lattc1·, dc1icntls the im·paration or artificial gems aud 
glar-.s vasks, the pigmC'nts for enamel aml porcclain
pa111titig, thc·enamcl itself, and the glazings for earth
enwm·f'. 

'l'hc operation by which rnrtallic glassrs and oxyds are 
rcstured to thr rcguline form, is rallcd the rcductio11 01· 

revh i11£; of mdals. 
lu tht"i1· r·rdtH'tion from the oxyds and glasses, the ad

dition of a rombustiblc substance is always nec<•ss;_u·y; 
cliarconl. for i11sta11re, m· sue Ii matters as contain rarbon; 
ns ~ll<lp, pikh, rcsi11, fat, and oil. In ihe smelting-works, 
the l'uel itsclr is employed as a means of reduction, by 
fusiug thr metal interspersed amu11g the coals. Some me
tals, as irnn aml 1Jlatmum, grow soft before thry fuse, 
ancl 011 this de11ends their very useful 11ropcrty of being 
wehlt•d. 

Metals a1·e the best cornluctors of electl'icity and gal
·,-anism. 

OJ 71latimim.-Platinum is found only in a metallic 
for1n in sma11 g1·ains. It was unknown i11 Europe before 
the yrar 1748. lt is bl·ought from South America. It is 
the licavfr8t, hartlest, and most infusible, of all the metals. 

· Itis ductile', and may be bammere<l into plates, or drawn 
into wire. It may be wrltled together in a white heat, 
is uualterablP in the air, and js on this account found a 
''cry v~luable material for making spccula, or reflecting 
mirrors for tclcsco1H~s. No acid acts upon it, exo!pt the 
nitro-mm·iatic. It is of a white colour, between that of 
silver and ti11. 

Tile 11roccss which is generally used for obtaining 
maJleablc platinum, is as follows: Triturate common pla
tium (wLkh is generally in gTains) witb water, to wash 
oft' evc1·y contaminating matter that water can cany 
aw"Y· l\1ix the platinum "ith about one-fifth part white 
arsenic, an<l one fif'teruth 11art 11otash, putting the whule 
into a }ll'Oper crucibJt• in the following manner·; having 
well heated the crucible, 11ut in one-third of the mixture; 
ap11ly to this a strong heat, an<l adrl one-third more; after 
a renewed ap11licatioH. of heat, throw in the last portion. 
After a tl1orough fusion of the whole, cool and break the 
mass. Fuse it a secon<l time, and if necessary, even a 
thir1! time, till it comes to be magnetic. Break. it into 
small pieces, aHd melt those pieces in separate crucibles; 
an<l in 1101·tions of a poun<l and a half of the platinum to 
each 0·11cible, v. ith an equal quantity of arsenious ::idc.1, 
and ldf a poun<l of potash. After cooling the contents of 
the diffel'cnt crucibles in an horizoutal position, in orllcr 
to ha•·e thrm throughout uf OlJUa! thickness, heat them 

un:.lcr a nnffi ·f to l1>Lltilize the arscni 111~ arid: :i.ntl 
keep thrm in this stale without inrr ·asc of heat, i;,,. th~ 
spacl' of six hou1·s. Heat them next in com111111 uil. lill 
th<' oil shall h;we e,·apuratcd to di·.) 1H·s~. Th;'11 iium:•i·-,e 
them in nitric acid, boil tlu.·u.1 in watc1·, lit·at tlu•m to rrd
nrss in a rrurible, :uul hamme1· them into a d1•11<;t' mcL<;S, 
'l.'ltey are now fit to be heatc in a naked Ji1·e, aml ham
mC'1·ed into bars for use. Platinuin is gem•rall,v mixed 
with iron, and the1·erore it is magnl"lir. It f'onns :illm s 
with most of the metals. '['hat witl1 rc>jlpi..'I' is !he I111;st 
usrl'ul; it takrs a fine polish, and dot's not taruish. See 
PL\'l'lNUM. 

Of gold.-Gokl is always found in nature in a metal
li(' sta.tt'. It is generally met with in ~;1· ins, rail· ti g11ld
d11st, mixed with the sand of rivers; being ranictl mn\.y 
IJy thC'm, from the rocks and mountains, "here it is found 
in leaves or 1·amiflcatirms, adhering tr. quartz, a11d other 
stones. lt is found shiefly in Africa am! Huugcu·J: :rnd 
some ha!> brcn discovill'f"d lately in tlrn rounh ol' Wick
low, in I1·cland, where the hi1·t;est piN'C or'nntin grlld 
hitlicl'to seen was found. Its weig·ht was 22 01111rt•s, and 
it \\'as almost }Hit';" Small quantities of goltl l1an bPrn 
found in n. vast Yal'icty orsuOstanccs. [mlccd, in \"l'l'J mi
nute quantities it is frequently met with: ancl from this 
circumstance, an<l from its being found aftl'I' chemical 
procrsses \\here none was ever expectrd, manJ of the 
supposed formations of gold by the alchymists have ta
ken their origin. It has been oOtaincd from rotten ma
nure, garden-mould, uncultivated earth, and from vege
tables. 

It is of a rich yellow colour; an<l is the heaviest of the 
metals, cxce11t platinum. It is not very harrl when pure. 
It is the most ductile of all the metals. Golli-Jral' trans
mits light of a lively green colour; but silrnr,cop11cr, and 
all the rest ot'the metals which can be formed into )rares, 
a1·e perl'cctly opaque, being much thicker. Gold melt• at 
32 degrees of Wcdgewood's pyrometer, and is volatiliz;ed 
by an intense heat, such as that of a mirror Ol' lens. It 
cannot be oxy<latcd by any heat o! a furnace, but may by 
electricity and galvanism. 

Gold is not acted upon by any arid, cxcc)lt the oxy
genated muriatic, or nitro-muriatic acids, whidr latter 
was called from this aqua regia, becausr gold was llillUed 
by the alchymists the king of the metals. This solution 
of goltl, calle<l nitro.muriate of gold, yiel<ls by evapora
tion crystals of a beautiful yellow colour, whirh, \\hen 
dissolved in water, tinge the skin indelibly of a tleep pur
ple. When )ll'eripitated from this solution by tin, it forms 
the 11ur11Ic 'Precipitate of Cass us, so much used in t'Da
melling. This ronsists of on oxy<l of guld, mixed with an 
oxyd of tin. If, into a solution of goltl, a Jlicce of charcoal 
is )lot, and ex11osed to the sun's rays, the .<;"Old will ~e l'e
vivecJ, and appear in a metallic state ou the charcoal, 
forming a kind of gilding. . 

Golrl mav be taken from its solution hy retber, winch 
then retainS it in solution, forming an rethcreal s1Jlution 
of goltl. If any substance is <lipped in the nih·o-muriate 
of gold, and then exposPtl to a stream of h) drogen g~, 
the go1ld will be reduced, an<l the substance eoverc1I "1th 
it. When ammonia L• adde<I to a solution of gold, a yello~ 
preripitaic is formetl, called fulminating gold, because it 
has the proper!) of exploding when exposed to heat. . 

Gold i• precipitated from its solution in a metallic 
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•late by green sulphate of iron. Gold easily alloys with 
merrurJ, which is therefore Cllljllo)Ctl for the 1mrpose of 
extracting il 1«1m the substances with '' hirh it is mixed. 
'l.'hc muc.ut·)', hl'ing more volatile, is driven off b~y heat, 
and the gold remains l't·ce. "ith silver it forms au alloy 
of considerable ductility. Cappel' heightens it':! colour, 
amt rcndel'S it harc.lcr without much in1p1dring i1s ductili
ty. Tiu aud lead conside1·ably impai1· its tenacity. With 
platinum it fo1·ms an ~Uoy wLidt is very ductile. With 
zinc it affonls a lil'ittlc and l1a1·d mixture, susceptH:ilc of 
110lish. It unites well \\rith iron, and hardens it re
markably. 

011 account of its pccl!liar property of not taruishing 
in the air, it is much usctl for defending other metals; 
aud on account of its hl·autiful lustre, it is mucl1 employ
ctl in ol'nanu.·uts. Sec Go1.n. 

Of sil-vet.-Silvcl' is often found native, and also com
bined with lca<l, cov11cr, mercury, cobalt, sulphur, arse
nic, &c. When f'ountl in the metallic state, it a11pcars in 
grains or lc.n cs, adhering to various substann·s. It is 
foun<l in the greatest quantities in Peru antl Mexico; but 
there are sifrer-miucs in many other countrirs. 'Vhen 
pure it is or a very brilliant white. lt is maUrable, ductile, 
anll laminable, in a great degree, though inferior to gold 
in these qualitirs. Lt may be beaten out into lravcs, 
which arc onlJ -r&cr'on part of an inch in thickness. It 
melts at 28 t.kgrcC!:I or Wcdg·cwoo<l's i1yromcter, and is 
''olatilizctl in very high temve1·atm·es. It does not tar
nish in the ait·, except whrn sulphureous vapours arc 
present. 1t forms alloys with most of the metals. With 
gold it forms a metal of a greenish colour, callctl green 
gold. Copper makes it much hardc1·, "ithout lcsscnin.; 
its ductility. It f'oJ'ms an amalgam with mcrc111·y. The 
alloy or 81·itisl1 coi.nag·c is fifteen parts of fine silver and 
one of copper. lt unites to phosphorus nnd sulphur, form· 
ing 11hoi;vhurct and sulphuret of silvrr. 

Silver is acted u11on by the sulphuric and nitric, but 
not bv the muriatic acid. With the nitric acid it forms a 
colOlirlc!iis solution, "liich stains animal and vegetable 
substanres "ith an indrlihlc black colour: hC'nrc it is 
used as a JlCrmanrnt ink, and is employed for dying hu. 
man hai1· black; though. for this purpnsr, it should be 
used with gi·eat caution, and murb diluted, as it is cx
trcn1rly cau!,tic or corrosin. It is also employed ror uiark· 
ing linen. ~itl'lc acid dissolves more than l1alf its wright 
or .silvel', the. solution depositing crystals. "hen these 
arc fused by a gentle heat, they Jose some of the acid, and 
being 11ourcd into mou1c1s, l'orm the substanre called lu-

na~ ~·t~~~~~ c0~11 i:i1i~~~. ,0~>~!~~~:d "~,~t1 ii~~~~~~:~r. sil ,·er, is 
greenish, but tliis is on account of the copper usually 
mixed with the silvcl'. Sihrcr is precipitated from its so
lution in 11itl'ir arit.I, by muriatic a.cit.I, in the form of 
a" hitc cu1·tl; which, wl1cn fused, forms a semi-tt•anspa. 
rent 1nass of the consistence of horn, cnUccl hom silver, 
bul more propl'l'I) mmfatc of ,i;;ilvc.r. It soon blackc11s in 
the ai1·, aml is vrry little soluble in watrr. Since thr mu. 
1-iatic: arit.I h;u; a strong afUnity ror the oxyd of silver, 
am\ sinct.· the murialc of sil\·c1· is not very soluble in 
water, the uitrate. of' silvc1· is employed as a re-a.e;cut. lo 
t.lis<'onr tl1t' }ll'l'Sencc of muriatic acid i11 an~ liquid; for 
if it co111ai11s that ;Lc:ill. mnrintt• of sihl•1· will !'all do\\ n 
in a white cloud. 011 drol'Jli11i; nitmtr of iilHl' into it. 

The nill'ic acid sold in the sl1ops is usually adulteral•tl 
" ·ith muriatic 01· sulpliu1·ic acid, or with both: licncc the 
nitnte of silver· is used to free the nitric from the two 
latter acids. For this purpose nitrate of sih·cr is poured 
into it hy degTees, until no more pl'ecipitatc is produce~: 
after which it is renden<l clear by filtrinr;. ~itril' acitl 
thus purified is called by artists precipitated aquaforti~; 
but it still contains some siln'l', from which it crnuot b(' 
freed, except by distillation. 

·when precipitated from nitrate of silvrr by ammonia. 
it forms fulminating silver·; a ,-ery dang·erous prrparation, 
for it explodes hy the mere contact of ally bod). More 
than a grain cannot be exploded at a time 'vi th any saft'· 
ty. 'Vhcn mr1·cury is added to thr nitric sululion of sj J. 
vcr, a precipitation of the silvc1· is fu1·mc11. r1'"1"Jd11ing 
vegetation in a11pcarance, called ill'hor Dian~. 01· the 
free of Diana. See ARGEN'l'UM AanouESCE:VS. ff a few 
drops of" the nitrate of silYCl' arc llut upon a lli"cr of 
glass, and a copper wire 11laced in it, a he~utiful prrcipi
tation oftlic silver will takc11lace, in the form of' a pln.nt. 
The afiinity of sih·er fol' other n1ctaJs, aml its solution in 
acids, arc the proprrties on which PLATING, S1Ln~1nNG 
tlcpcnd. See Sn vEn. 

Of•mercury.-Mercury, caJled also quicksilv<'r, alway, 
appears in a liquid state, in the common temperature of 
the atmospll{'rr; but in intense cnld, as at 40 iJ f' low zrro, 
it becomes solid, and is then malleable, resembling silver. 
It is found in nature. sometimes in a pure slate, b11trliief
ly united to sulphur, when it fo1·ms cinnabar; ~rnd some~ 
times to silver. lt is also united to the acids, and to oxy
gen. It i!:i mostly found in Spain Hnd South Amrrka. 
Like otl1cl' fluids, it boils, and is converted into n1pour. 
Thi~ process is employed to separate it from otl1er suh~ 
stances. lt is acted upon by most or the acidr;. It com
bines with sulph111· and phosphol'tls; and forms alloys '"ith 
most of the nwtals, \Yhich arc then cal11~d amalgams. On 
this property <lcprn<l some of t11c 111eth r11ls or ~ilding and 
of silvering mirrors. 'Vhen actrd upon by heat and air 
for a long time, it absorbs oxygen, and is ronwt·ted into 
a rcHl oxplc, caJled precipitate per se, 01• rr<l oxyd of 
mercury. When the hrat is increased, this uxyd giws out 
its oxygen, the m~rcury r eassumiug its met111lic a11pea1·
ance. " 7 hen agitated long in ail·, mercury is convertctl 
into a black oxyd. 

The sulj>huricacid acts on mercury, ii assisted by heat; 
sulphureous arid gas is then di$engag<.>d, aml a white 
oxyd is formrd. Hot water being 11om·ctl on thi~. it lJc. 
comes a yellow oxyd, called turbith uiincral, thr wntrr 
holding in solution sulphate or mercury. The nitric add 
dissulrC's mercury, even without heat, nit1·ous p;as hl'in.; 
dis~ngagcd; one part of the acid oxydatcs the 111<.'lal, 
\\ hilst the other dissolves the ox yd. 

'fhe 11itt·ate of mercury is co1Tosivc. "'"'"lien •lry, it tlr
tonates upon coals. Ily a mollr1·ate heat it yield~ nxyh('1i. 
or nitrogen gas; the reniainin~ nxyd b('co111i11:::; ,nllow. 
and at Ien.~th a lircly reel, heing lhc red pro ipitatr of 
mcrcu1')'; and if fresh nitric al'id is distilh·il fr111n it three 
01· fo~t· timt•s, it appeai·s in small Cl'\.R1al'3, of ;\ nn su-
11erb red cnlour. The muriatic arid {lurs not sPusihl~· art 
on merrury. excc11t by long !ligeslion; whrn it ox.y«littc.;:; 
a pa1·t, "hirh ox~·cl it tli"soln·s. It completl'ly cli;.;.;nln-s 
t!ll' 111 :·rru1~ial OX) ds; :uul whl'n tl~r8l' havl' a sm.111 , 111 a.11 M 

t1ty of ox)grn, and arc ncal'ly ma metallic sto\to, thr. 
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muriate of mci•rury 4; formed. When, on lhr contrary, 
it i~ :oJ:1tul'at~d ith oxr~cn, the oxy-mul'ia.te of mercury, 
01' COIT 1sin_' StilJlimafr nl' mel'£'Ul'V, is formed. 

Tu olJtain the miM m111·iate cr"mrrcury, rnerc11rius dul
cis, or ralo111d, equal parts •Jf quicksilvcl· ~\IHI cJf oxyge
natl..'<l nniria.tl' arc completclj blPm.kd hy tt·itut·ation, and 
exµusrd to subliination. A b(lau\iful artificial crnnabar 
ma.J 1.m preparrd, by trit11t·atii1g mercury and tlowrrs of 
sLd!Jluu' with a solution of caustic n•gc-table: alkali, kcrp~ 
iu~'.i it ;1t a p1·op!:T tc1:1perat11rc, and aftrl'wa1·ds wasl1ing it 
i·eiJea.h•dl) with I.wiling- '"atrr. Sec _;\{·..:Rcouv. 

OJ co11per.-Copper is found na.1i\e, l;ut in very small 
qmwtilks. 11 i~ generally met \\ilh in tl1e state of an 
oxyd, m1 unitrd to arids a.nil sulphur. Thet·c arc many 
COfJper-miHt·s in Britain, Germany, &.c. rr1ic hu·gest cop
per-.11inc pC"r·haps know11, is that at the P:u·is mountai11, 
in the i81r of Anglrsea. 

1-'url' roppn· is o(' a rctl colour, vcr_y tenarious, ductile, 
and malbthk. It rnel!s at 27 drgrers of Wcdgrwood's 
J>) 1·<1rne1e1·, am] hums 'vith a green Hamc. When hcate<l 
ht 'untact witii ail', it is changcfl into a blackish red 
oxyo, w·ltich l.ly a mo1·r violrnt heat. is converted into a 
bru•rn g-Iass. The nitric acid dissolves copper with cffrr
-vcs1 cncc, and the solution has a blui colour. 1.'hc acid 
£J'st oxjdatcs the metal; a large quantity of nitrous gas is 
then disengu.~efl, ancl tlic copper aftt'rwards dissolves. 
rnliS is nitrate of coppcl'. The sulphuric acid does notdis
tsohe c<1ppcl', unless when concent1·ated; and very fine 
hJuc rrystals, known undrr the name of sulphate of cop
pc1·., arc the result. This is what is commonly calJed blue 
Yilliol. The mul'iatic acitl dot's not dissolve co11per, but 
whc11 conce11t1·atcd, and in a state of elrnllition; the solu
tion is g·1·ccn, the taste of which is caustic, antl exceed· 
ingly astringent. rrhc acetous acid, in a sufficient degree 
of conce11tration, tlissoh'es copper; but when not suffi
ciently conccnt1·ated, it only imperfectly oxydates it, 
formiug Hl'dig1·is; which, being dissolved in vine,i;ar, 
for111s nystallisrcl acl'titc of copper. known under the 
name oft.Ustilletl nrdi.;ris. Iron precipitates copper from 
its ~olutiun. Fo1· this purpose nothing is necessary but to 
immerse the ii-on in the solution; the acid seizes on the 
it'on, i-:11tl abamlons the copper. The copper thus precipi
tatrd is called copper of cemontation. This Jlrocess is 
cmplnJrd fot· ohi.ai11i11g the copper found in water near 
miRes of coppr~r. 

Coppi r 111ay be alloyecl with most of the metals. As an 
allov of silver it rendel's it more fusible: this mixture is 
-.nployc<l as a solder for sih·e1· 1>late. Co)l)ler, when alloy
ctl with tin, forms bronze, a metal used for making 
hells, cannon, statues, &c. "ihen alloyed by cementation 
with the. oxyd of zinc, calletl calamine, it fm·ms brass. 
'Vith arsenic it forms white tombac. The salts formed 
with copper l1avc a poisonous quality. It is employed for 
making kitchr-n-utcnsils, bnt very imp1·oprrly, for as these 
Yessel8 are liable to be corroded by the salts and acids used 
in culinary preparations, they often become dangerous, 
and may thus make us swallow slow JlOison. K.itchen
utensils of tinned iron are far preferable., because iron 
possrsse8 no quality injurious to health. See COPPER. 

Of im11.-Nometal is so universally diffused through
out nature as u·on. It is found in animals, in vegetables, 
and iu almost all bodies. It is the most useful of all me
tals, as well M the most )llentiful, othorwi5e it probably 

wouhl be also the dearest. lt is sdtlo1n l'o1111<1 natirc, but 
coml.Hnl.'tl with a great Ya1·1cty of substancl's. mhl it is 
particularly distinguished by it)l 1nagnctieal ]n·n11e1·tii·~.1t 
is the hal'tlest antl most elastic of the 111rtals. It is rrry 
ductile, and pos8e8'es the pruperty of bciug wddcu. It is 
very difficult to fuse. 

Exposed to the action of water, il'on soo11 t·usts or oxy
datcs. It attracts the oxygrn and carbonic atid, a11d is 
changctl into a bro,•rn substance, whi1 his a mixtul'c of 
ox.rd uf iron and carbonate of iron. lrm1.filin.r.;s agitated 
i11 \\ atc1· become oxydated, and assnnic the form of' a hlctck 
powder c<11Jct.l marlial l'thiops. When iron ore is fusrcJ in 
hu·gt· ft:rnaccs, it is made to fiow into a kind of muuld 
fin·mt•d in sand. This fi1·st 1woduct, which is rxcertlin~ly 
brittle·, ancl not at all nrnl.le~Lblc, is miler! cast ii-on. Ju lhis 
state, by pouriu~ it into tliffl'rtnt kimls of moultls, it is 
formccl into stoves, pipes, ca11nnn., am] othn :u·tidcs. 

()ast 01· r1· 1dc ~:·on contains Cat'l>on arnl O'\:)'f;<'n. The 
p1·rsrnce nf the fimw .. w ap11cru·s from its coating the 
uteusils employed in its fusion with plnmhngo or IJlack
lead, which contains nine-tenths of cal'hon, antl one of 
iron. Crutle iron is in three stnks, white, !;Tt'Y• or black, 
according as it contains a larger pl'opuJ'tion of carlJon, 
an exact proportion of carbon and OXJgen. or a larger 
1woportion of oxygen. To render the iron nrnlkable, it 
mnst be freed from the carbon and oxygen which it con
tains. For this pur}Jose it is fused; and kept in that 
state for some time, stirrfog and kncadin~ it all the 
while; by this the carbon and oxygen unite, and are 
ex)lcllcd in the form of carbonic acid gas. It is then sub
jected tu tl10 action of large han11nc1·s, or to the pres
sUJ·e of 1·0Jlers, by which the reinaining oxyd ofiron and 
other impurities are forcetl out. The iron is now no 
longer crystallized or gTam1lar in its texture; it is 
fibrous, and ductile., and is in a purer state, though far 
fro1n being absolutely pui•e. It is capab]c of being wcld
rd and worked by hammers into any form. It is now 
ca.Hell forged or wrou,i;ht iron. 

There arc several varieties of iron in this state, ari'IS~ 
ing from the intermixture of other substances. 'fhrre 
is one kind of forged iron, which when cold is ductile, 
but when heated is extremely brittle. It is also fu
sible. 'l'his is termed hot-short-iron. Cold short-iron 
possesses Jlrecisely tbe O]l]lOSitc Jlroperties, being 
highly ductile while hot, but when cold extremely 
brittle. The causes of these peculiarities have not 
been perfectly ex)l!ained. Iron is ca)lable of being re
duced to a third state, which is th:tt of steel. It is ron
vcrtrd into steel by exposing it to heat in contact "itl1 
carbonaceous substances, which unite thrmsdves with it. 
rrhus we have three states in which iron may exist, 
viz. cast iron, forg·e<l iron, and steel. 

Cast iron contains too great a.quantity of cal'h_o,llacc?1~s 
substance: it mav be calkd steel too much stt'rhi1cd; tt ts 
therefore cxceed.ingly brittle, and not at all malleable. 

Forged iron is iron purified from all foreign sub
stances. 

Steel is formed by bedding in charcoal, in a close fur
nace, alternate layers of malleable iron and charcoal, 
and exposing them to a strong fire for six or eight tlays. 
This Jlrocess is called cementation. During this opera
tion, the iron combines with a quantity of carbon, and 
is converted into blistered steel. This is either rendered 
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more pcrfert and mdkable liy sulijcrting it to the ope
ra!hn of the hamiuu·; lil" is t'ust•4I, anU cast into biiHtll 
bar:-\, f•H'ming cast skrl. l'ihKiC l\.rnds of casLiron which 
COHtain IJUt lltik O.\.Jg'Cll, tHa)' be COll\'tJ't("d into a SCJJ't 

of stcd IJJ :l simihu· lH\Ji'C'Ss. ln this p.rocrss, the iron 
g;tins ill\ incrcasu of weight by tile carbon it has ac-
1p1i1·cJ. 

Ster! holds a middle rank lietwecn cast and fo1·ge<l, 
Or rnalll'al.lfo i1·~m. ll 1s comµosctl of vc1·y small grains, 
antl wl1C·11 hot, possesses a CQttsidt:rabje degt·ce of mal
leability. It is spcci1ically hcayie1· than forged iron. It 
is denser than fo1·gt~1l it'on, Out it is not ha.rdc1'. To com
rnunica.tc to it the ncccssa1·y hartincss, it must be tcm
pt.Tt":d; that iH. :tftl'r being exposed to a greater or less 
lh·gl'ct' of heat, accorltiug to tl1.e required dcgl·ce of 
ha1·dnrHs, it must be sulldt·11ly cooled by immei·sion in 
cold watc1·. Temperin~· renders it banler, nwrc da~tic, 
and nH>i'l'· Lu·ittk. lt ma.y be mat.le so hard as to scratrh 
glass. Str.cl, thus ha1·tl~·nctl, 1nay have it:; softness and 
<lunility l'i'Stn1·ct.l lly again lwating, and suffrrinJ.)" it to 
eool ~1 )\\.I,;. A polished bit or slccJ, wh~n heated with 
aclcss of air·, acquii·cs vc1•y bca.utif'ul colours. It first 
becomes a pale )CUow, then of a d~cper yellow, next 
rrddish, then dcc11 Wut·, and at last bt·ight blue. At this 
yt·1·iutl it becomes t•ed-lwt, and the colou1·s disap11car; at 
the same ti111c that the metallic scales, or the hlark im
]>l'tfert oxJd of irnn which is formed, iwTust its surface. 
.All tlwsr diffcrrnt shades of colour indicate the diffcr
~nt tempt•i·s the steel has acquired by the incrrase of 
hrat. Artists have availed themselves of this vropcl'ty, 
1o give to su1·gical and otl11.~1· sha1·p insti·umcnts those 
c.kgrct·s of tempc1·, wllich their \'arious uses rcqui1·c. 
'1'r111jH'l'Cil stcrl is mor-e elastic, and hardc1·, than iron. 

\Vootz, a metal brought from the East Indies, was 
rxami11rcl by D1·. l'ca.rsou, who discovered that it was 
U·o11 united to c·arbon, an<l also to oxygen. fron com
liim•s with sulphm· and phosphorus, fol'ming sulphurct 
aml phosphut·(•t of iron. It combines also with most of 
the 111etals: hut it wns supposed till lately, that it rould 
uot IJl' :unalgamatecl with mercury. :Mr. Arthu1· Aikin 
l1as, howt'n·1·, ronti·ivcd a method of effecting this. 
Wlwre iron is united to oxygen in the proportion of 73 
parls of' iron to 27 of oxygcJJ, it forms the black or 
grrl'n oxJcl uf iron, which may be obtained by b1·inging 
a bar of iron to a. rrtl heat. and subjecting it to the ham
mer; tht• srak'i \\ hid1 fly off, :ire the black oxyd of iron. 
This ox.yd is rttl1·ach.•d l.ly the rnagnet, and if <'X}Hlscd to 
a white hl•at in a r1·uciltlr, will al.J.srn·l> 21 \1arts more ot' 
o.xy~rn; anti is tlit_·n <OUVf'l'tctl into till' red or IJ1·own 
e:\_nh.· of iron, and will Jhlt be affected by the 11u1.;nct. 

lrn11 dl)CS not rom\Jinc with oxygen, in more than 
tht's!' 1wo pt·o11ortions- Iron is artcd upon liy all the 
ari1\~. 'rllr nifric acid is rapidly decomposed by iron. 
A 11111-lion of the' oxygen of the acid oxydatl's the iron, 
v, 11id1 thPn tlissolvl's, a.ml the remainder of the acid 
p a· -:rs off in nitl'O>.Hi gas: Sulphuric ~cid diluted with 
"a· ·•r bring 11n111·<'d on iron, a ccms1dcrablr effel'ves
crn•'t' tak1•s pl arc, in consequrnre of tlte. <liscng·agcmc•nt 
of tht• h) llrog1•n gas of tht' watrr; it.s os:Jgcn effecting 
tltc oxr<lation of thr metal. while the acid dissolves the 
mrtoll ~' it~11111t IH'in~ dernmpose<l. This solutfon J iclds by 
cvap1)rati:m the sulphate of iron. Common co11peras is 
this salt ill an impure state. Sec IRoN. 

(lj' lertd.-Tltis metal is scarcely e\"er found iu the na
tin: ~tatt•. lL i.., chicily mi11e1·;tlizcd l1r S!tlph111·. and is 
thrn ralli.!d ga1ena. T11c ptm.· metal is of a gri!rnish ro
lo1u·. Wh .. ·n C'Ut it is brJbht, b~11 sr>1m ta1·nislirs in the 
air. It may be ea~Uy c.ut with a l·rnift·. an<l it soib the 
fi113'crs wlwn rulJlwd. lt h:.:.s li'.~lc ·n· ur) cl.i..,tidtf. It 

!~·1i~i~~ t:ctc~:~ o~r~,l~~~: fu:~~:· ).~:~ilis'~:-~.~~:~a~~S".~t'~1:~ ~~~~~ 
race. H this OX)"tl is l'l'IHO\ t!ll. ll1Dl'l' J!) l'ut·rnNl, an11 thus 
the whole ma) be conn·rted inti> g1 t'J ox:.nl or lead, 
which "hen exposrd to a strung hr"', i~ con ft·rtcd into 
a yellow o~y<l, called masskut. JJ this ,'.I l'ilow OX)'1l is 
ex1mscd to a. still morr Yiol~nt hent, ii assurne~ a bl'au
tiful rcd colou1·, an<l becomes red lcarl, or minit1m. Lith
argc is a scmi-vi.Ll·iHclt oxy<l of lend, obtained by kcq1-
ing a stre'itm of air upon fused lt.•at.l: it i8 gcncrn!Jy p1·0-
cured in the process of separating sil \'Cl' from kad. If 
lithargc is exposed to a st1·ong heat, it becomes con
verted into glass of lead, which forms the basis of the 
common g;lazing for cru·thenwarc. Lt.;>a1l l·o1110i1ws with 
sulphur antl 11hosphorus. l'itric arid rom'Cl'ts Jcad hito 
a white oxyd. Sulphuric acicl in a statl' of ebullitiou 
ox}dates, by means of a portion of its ox)·gen. a con
siderable part ol' the lead e:\.poscd to its action; anothe1· 
part of the kad is dissoh etl and fo1'1l1s sulphate of lead. 
l\Iul'iatic acid poured onr lead, and assisted by heat, 
oxydatcs one p~u't of it. and dissolves another. The affi-
11ity of mul'iatic acid for the oxy<ls of kad is so gl'rat • 
that tl1r latter decompose all the combinations of' thi.'i 
add. The)' ckcompose the nun·iate of' soda. the muriate 
of ammonia, &c. and fol'llt 111111·iatc of' lead, 01· patent 
yellow. The acctous acid conodes lead, a11d the result 
is a white oxyd, knO\vn uudcr the name of white lead. 
All the oxy<ll's of lead ar·e soluble in vinegar, and forra 
acetatof lead, known under the name of sugar of leall. 

Lead is n11plie<l to a great variety of uses in the ai·ts. 
H is employed for making water pipes, for lini11g boxes. 
for covcl'ing houses, for musket lrnHets, for small shot, 
nncl Yal'ious other purposl's. It jr; sometimes mixed witb 
the metal employed for tinning utensils of copper: this 
practice is highly dangel'ous. and dcse1·ves the se,·crcst 
re11rchcnsion and punishment. Lead forms alloys witlt 
other metals, which are uscll as f-~·>lders a 

Of Tin.-Tin is scai•cely evr1· found native. 1t is ge
nc1·ally combined with sHlphur, iron, mul other sub
i:;tancl's. It is of a colour approaching to th:1t of silver. 
but somewhat dalkr. Nt'xt to kac.I, His the soflest, and 
the. kast dastic of all the metals. In tenaritv it is su
perior only to lead; though not -very ductile, 

0

it may be 
reduced to Hl'Y thin leaYe~. It is li:'ss sonorous than 
rop11cr~ silve1·, or iron. Exrc1pt cast iron, it is the light
est of all metals. It fuses with less heat than any of the 
other metals, and is a long time before it becomrs reel 
It may be easily bent, und in that case emits a kind of 
crack.Jing noise; it is the only metal \\ hlch possesses 
this Jll'Operty. 

When tin has been kept some time in a state of fu
sion, a.n<l is then ex110srd to the action of the air, its 
syrface becomes wrin~lc.<l, ai1<l.conr~d with a grey jlcl
hclc, "Inch is oxyd ol tm. 11 tl1i. lirst stratum is i'C

~'°''rd, the lin apJ>Cnl'S bclo" in all its brilliancy; but 
1t soon loses 1t~.splendou1-, and its smfacc is again oxy
datcd. By contimung to expose it to heat, you lll.lly at 
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length oxyd:ite the whole of it. This oxyil is what is cal
led putty ofti.n, used for polishing mii·r·ors, lenses, &c. 
and for rendering glass\\ hitc and opaque, connrting it 
into t'namel. 

'l'i11 is so1uble in sulphuric arid. With muriatic acid 
lt fot·ms muriatc of tin, of gTcat use in dycinf;;·· Tin 
when fused detonates with nitrate of potash, and abo 
with oxygenated muriatc of potash when struck witL a 
hammer. Tin combined with sulphur forms aul'um mu
sivum, used by the japanners. It alloys with otltcr me
tals, fo1·ming solck1·. 'Vith lead a11d autimony it consti
tutes pewter, ust'tl for various domestic vcss r- ls. "-;-ith 
mercury it is employed for silvering mirI"ors. Sec T1N. 

Of Zinc.-This metal is mostly procured from cala
mim·, which is a sort of oxyd of zinr. 'Yhrn it is min
eralized by sulphur it is called blentlc. It ir nearly of 
the colour of tin. It is scarcely at aH ducti:ir. Zinc, 
when c'.\.11oscd to heat, soon rntrrs into fusion, and long 
before .it becomes red; the dcg-i.·ce of heat whirh is re
quired for this purpose, being only a' cry little higher 
than that nccessa1·y to fuse lead: when 1.n·ou~;ht to a red 
heat it burns " -ith a blue flame, and throws out white 
flakes, called flowers of zinc. 

The nitric acid, even when diluted with water, dis
solves zinc with violence, and forms a nib·atc of zinc. 
rrhc Sulphuric acid diluted witb Water dissolVPS zinc l'a
]JidJy; in this the water is tlcrornposrd, and a great 
deal of hydrogell gas escapes. By evap >ration may be 
ohtainccl sulphate of zinr, or white vitriol in crystals. 
The muriatic arid djssolvcs zinc with clfcrrnscence; :mtl 
liydrogen gas is ln·oducc<l in the same mann{'l" as with 
the s11lphuric acid; afterwards tl1crc is a precipitation 
of black fiakes, which is mu1·iate of zinr. One pal't of 
zinc alloyed wilh t11ree iiarts of copper, forms the metal 
talled b1·ass. Sec Z1xc. 

Jlnlimony.-Antimony is rarely found nafo·e. It is 
gcnrrally combined with sulphur, forming sulphuret of 
antimony. It is of a ·whiti:sh colour, and so bl'ittle that 
it readily b1-eaks under the hammer. lts interior tex
ture appears to be laminated. It rnlatilizcs entil'cly in 
the flrC', aml communicates the. same propel'ty to metals 
with whirh it is mixed. It f'uses at a degree of heat 
somewhat hig·her than that nerrssa.1•y to fuse zinc. If 
kept in fusion it oxydati:'s, and is com·e1ied into grey 
oxyd of antimony. Jf the hrat is incrrased. this is con
Yerted into white oxytl of antimony, known under the 
name. of JloweJ's of antimony. This oxytl is vitrifiable, 
and t11cn becomes gfass of antimony. 

Antimony cornbiJH~s ''ith phosphorus and sulphur. 
""'jnc nntl the acetous a.rid dissolve antimony, and then 
become emetic, the acitl of tm·tar forms '1.rith it the wcll
known snJt, the antimoniate<l tartrat of potash, or eme
tic tartar. 

Antimony is employed in commerce in two states; Ist, 
under tht' fopm of crude antimony, which is nothing else 
than sulphm·ct of antimony freed from its matrix; 2nd, 
nntler the form of rrgulus of antimony, or metallic anti
mony. See AxTntoxY. 

Of Bismuth.-Bismuth is o~en found native. It is also 
combined with oxygen, suJphur, i1·on, and arsenic. See 
BTBtt:Tn. 

Of Cob,t/t.-Cobalt has ncnr been found but in :i state 
<>f combination. It is found united to sulphur, arsenic, 

and other metallic substanres. Il is of a pale or grn 
colour, inclining to l't''l; it is ha1•tl, but fusibll'. fo tiie 
fii•e it has a ronsi<lerablc dc,grcc of fixity, a111l dors not 
inflame, or emit fumes. It fuses, but l""quirr.~ r!lmost ~ts 
strong a clcgrre of heat as is nc.'rt'ssary to r.i~e iron. 

Oxyd of cobalt, wh<'ll !'recd from m·senir, is kuowu 
under the uaml' of zaffcl'. Zaffer, wlic.n fus<'tl with Hu·rc 
vart~ of quaJ'tz, and enc pa.1·t of p•,hlbh, forms gla~c;of a 
beautiful blue colour. This ~las~ pulvc1'izcli forms ~nialt 
from which the blue employed for colouring starrh i~ 
mndc .. It is usetl also by the painters of r.arthenwal'e, 
porct'lam, &c. and by c11am<'llcr.,. Collalt 1s sol11hlc in 
arids. The nitric and sul11huric aritls dissolve it with rf
fer,·csence. The muriatic acid tlors not dissoh" cohalt 
cold; but by the aid of heat it dissolves a pot'ti"n of it. 
The acitl has a more powC"rful action on the zaffer, and 
the solution is l)f a beautiful green colour. Tlw nitJ"o
mui·iatic acid dissolves cobalt, and forms a syrupatlictir 
ink. Sec CoBALT. 

OJ J\l'ickc/.-Nickel is generally found in a mct.tllic 
state. It was discovered uot long since by Cr1HJsterlt, a 
Swedish mi1wralo.gist. It is of a reddish rulour, n1·y lit
tle malleal>le, and very difficult of fusion. Whrn exposrd 
to the air it oxy<latcs, and very rapidly when hratec.I. It 
forms alloys with most of the rnctalH, and L9 acted on by 
mn::;t rJf the acids. See N lCKEJ,. 

Of .Jlanganese.-This metal is found only in rombina
tion. It is generally unitrd to oxyg·f'n. for \\ liich it has a 
stl'Ong affinity, so that it is very difficult to prcset·ve it 
in a metallic statr. The black oxytl of manganese is 
found very grnerally. It is procured in the greatest 1rn
rity in the ncighhoul'hoorl of Exeter, and is very much 
used for obtah1ing the oxygenated mm·iatk arid gas em
ployed in bleaching. It is also used by glass makers 
for destroyin.g the green or yellow tint of glass; and for 
this reason has been called glass maker's soap. It is also 
employed for giving· a violrt colour to glass and porcelain. 
In a metallic state it is of a gt·ey colour·, not at all mal-
1ca.blc, and more infusible than iron. It aHnys with all 
the mc1als, excc11t merrury. Sec l\.IANG.4.JS .. BSE. 

_Uranium was c.liscovere<l by Klnproth in 1i89, in the 
mineral rallr<l Jll'Chblcmle, which is an oxy<l of uranium. 
It is of a g1·cy colour, very porous arul soft; more diffi
cu]t nf fusion than manganese. It is very little known on 
account of its scarcity. 

Titanium is a newly dii:icovcred metal. It was first ob
served in a mineral called me.narhanite, found in Corn
wall, and aftc1·war<ls in an ore callcil titanitc. It is of a 
reddish yellow colour, and very infusible. It is very little 
known. See TrTAi"H'G~:I. 

Chrome is a metal lately disco,•ered by Vauquclin; re
specting the nature ancl }ll'-O)lf'l'tics of which we are a, 
yet little aC!jliainterl. Vauqudin gave it the name or 
chrome, beGause it eommumca.trs the red rnlour to the 
ruby, and the green to the emerald. It was found by this 
chemist in the state of an acid, in a substaurc before 
known under tbc name of the red lead of Siberia. The 
mineralizing substance of this red Jcad is a real ariil, the 
radical of which is chrome. It js likewise found in France, 
combined with iron~ 

.Jfrsenic is often found native. 'Vhcn combined ~·itb 
sulphur it is called orpiment. It is also often united with 
metals. See ARSENIC. 
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.,,folyhdcna is found uniter1to15ulphur. It i., in this state 
Ycry likl· plumbag1>. 1t is (•xtn·mdy tliillcult to obtain in 
a m . allir statr·, and i-; tlu.•rcf'n1·c ,·crv srarcc, and little 
known. It is rapablc of uxygcnatio·n, so as to fol'll1 an 
add. Sec M~1LYum~s.t. 

Tnng!:$lCn is nevr1· found purr, and is vrry scarer. It is 
ariditi.tblr: and iL.;; combin:ttion with lim.t" forms tungr;tatc 
ol' limr. It is als1> united to iron and mangane8e. in tlie 
OI'' rnllrd oJfram, rrhr lllt'taJ jg britl)C', ha.rel, antl VCJ'.Y 

inl' 1:-.ibl1·, It is vrry lit tit· known; but is saitl to ha Ye one 
vab1ahlc 111·operty, viz: tll-i.t of 1·enderin~ all ve~l'tablc 
colnu1·s fixrcl; Out thi-'i docs not appca1·to be certain. 

l~'cH' the rrmainin.; compounds into which metals f"n
te1·. and the 01·tleL' of thcfr affinities, &c. sec S.nTs an<l 
l\IWl'.lL!. 

Veg1•tnble Su.b:)ta.nccs.-Bcsidcs the substnnrcs which 
we ham alr~·adv <k~crihed, nature exhibits another clas.c; 
wliid1 arr· callc{L living, or organized beings. Thrsc are 
aninut.;; a11<1 vcgctablrs, which al first sight appear to he 
Vl'l'l' i.lilrerrut fr·1m each othrr, Jet it is not easy to say 
prcri..,el;i, in wliat tllC' diffcrcncr betwern them ronsists. 

Vrgctab)C"S in gl"nrral diffct· from animals. in the formr1· 
brin~ ti Xf'd to tl1c ca1·tl1, anU not being able to chan;;e 
thrir situatirm; "liile the lattcl' ou·e pn::;sessec1 of loco
motivr pow<•1·, which they are r)bliged to CX6l'cise, in or
der to procure food for th"i1· sustenance. 

Almost all vrgdablcs arr composed of' three p1focipal 
p~u·ts: th1..· ha1·k, 01• rxtr1·ior covci·ing; the wood or woody 
fihl'C.,, which in trees constitutC's thC' p1·incipal pm'l; and 
the pith, which Sf"ems to cnt'l'cspnntl to the nrnr1·ow of 
animals. 'T'ilc coustiturnt principlrs of vl'getaUlcs, arc 
hy<frogen, r:.u·?<m, ancl oxygC'n. Those nre common to all 
vcgc!"ablrs. Such other substancrs as exist in particular 
'\'cgctahlrs, <U'l' only essr11tial to the composition of those 
in whif'li lhCJ arc found, and do not belong to vegetables 
in general. Of'thesC' clements. hyd!'Ogcn and oxygen have 
a stro11g t<•111lt•nry to unite with caloric, and be: converted 
intn gas~ while r:u·bon is a fis:·d elemrnt, having· little 
afli11ity with caloric. On tlico!':c-1· hand. oxygen, which 
in tl1c usual temprr·ature, tends almost equall_v to unite 
witl1 liydrog('l'I 01· with carbon. has a much strungcr af
finitv \\ ith carbon, when at the red heat, and unites with 
it, t<l form ra1·honir add. 

Vcgetablt.•s a1·t· analyzrtl byYarious 1nrans, hr heat, by 
acids, by water·, and by fermentation. Some of these pro
ces~1 s form pl'Odurts which did not cxi.st in the livin,i; vc
getnhh·s. Though all vr~rtal.lles consist of hydrogrn, car
bo11. and oxygrn, yet these rl\~ments <lo not exist in them 
in ~1 <;i111plc and uncomhinPd state, but joinrtl top;rther in 
va1·hur; JH"''Portions, forming a val'iety of compound suli
stani :•s, which, mixC'd to.!!;<'tlH't' in an organic form, make 
up tit•· whole vegetahk. 'Vr slrnll now drscrihe the prin
cipal s•thrilanrrs whirh arc to he met with in rn~ctab1cs. 

t • .l\I1wilagr. Vnl'ious partr. of vegetables in;qmrt to 
waf1'r, ifb 11il1·c1 with them, a CC'i.'tain visrn11s ronsistenry: 
this i~ f'U!ll'd muf'ila,i;r. Some trees suff,• r their murila~e 
to tr, u<:nulr, t•ither spontnneousl)' or IJy incisions ma<le in 
tlu•m. Wht•n it has lJrcomc concrete IJy dr.\ing in the air, 
it ii; rullrd gum. This s11bsh1nce i~ without taste; soluble 
in,. :11 r. hut tl'1t in oils or alcohol. It is not changed by 
exp·1-;11r1· tu thr ait·- It appc·nrs to consist of oxygrn, hJ
dJ'(l;.:_'l'n, 11ilro,!{('11, ntrbon nncl limr. 

2. Oils. Oil was formerly supposed to be a simple 

suhstanrr; Lut Lavoisier ]H'owcl that it is romJlosed of 
carbon antl hy<h·oge11; it ;dso contains a small portion of 
oxygrn. OHs ar<· tliYid<' d into fat or fixed oils, arnl vola
till' aml csscnti:il oiJs. Fixed oiJ is usually obtain<'d by 
exp1·ession, rl1icfly from the sec·ds and kcrnals of plantc;. 
It is grnrrally mixed ";ith mucilage. It <lors not rumlJinc 
witl1 water or nlrohoJ. It has a great affinit.' for OXJgen. 
"hich tliickrns it, a11tl makes it pass intn the concrete 
state. Some fixed oils, :rn linseed aml walnut oil, dry of 
tlirmsrlrcs. or lJerome solid, in the ail·: but this property 
is murh inrrf'aSrfl by boilin~, and adding OX) cl of l<'ad, 
which constitutes <lryin.;· oil. Fixc•d oils are rnlatilized 
by a strong ltrat, and when volatilize(}, tak<' firr hJ the 
contact of an ignited hotly. When adt.lctl to aricls, they 
att1·actox,rg1•n from the acids, and for111 a kind of' 1·esi11-
011s substancr. With alkalis, they [Orm soap; and 1li~solve 
sulphur anti phosphorus. 

Volatile oils are general]) proc11re<l by distilliug aro
matic pla11ts with water. The watrl' rises. accompanied 
by the oil, part of wliich is t.lissrllvrd in the watr1·; but the 
greatest quantity sr-parates to the sur'facc. 01· the bottom. 
They are sohlble in alcohol, dissoln resin, sulphur, and 
phosphorus, and nre n •t'Y inflammable. TlieJ attract ox
ygrn; ancl by long keeping are converted into resin, char
coa.1, and water. Src Ou. 

s. Resins exist in the vrssels of certain trers. and fre
quently exud(' from them svontancously. Somrtimcs they 
arc ]H'ocm·ccl by making incisions in the trcrs, and some
times by distilling the wood. They al'e considr1·cd as vol
atile oils combined with oxyg·en. They arc soluble in al
cohol nntl oils, but not in water. It is tJ1is property that 
rrndC'J'S them so vnluabk as va1·ni~hrs. They arc inOatn
mablc, ancl melt" ith a slight heat. The p1·incipal 1·csim; 
arc tl1c tuq1rnti11es, mastic, copal, snndrll'ac, &c. See 
RESINS, &.c. 

4. Gum resins appear to be a natural mixture of resin 
and mucila:;e. They are partly soluble in watCl', and 
partly in alcohol. Gnm ammoniac, assafretida, &c. a1·c 
gum resins. See Gulr. 

5. Caoutchouc, or rlastic gum, ''ery much resemhles a 
resin. It is ve1·y elastic, i11flammable, and i11s,1lublc in 
water or fat. It is partly soluble in volatile oils, and en
tirely so in melted spcrmaceti, and in nitric ether. It 
gi\'eS out hrat as often as it 1·eturns to its <limensions af
ter strnng tension. See CAouTcHouc. 

6. Camphor is a volatile oil, rendered concrete by 
carbon. It is. vel'y infl~mmalJle, and sublimes by a gen
tle heat. It 1s soluble m ether, alcohol, acids, and oiJs. 
It is highly odorous, and has been supposed to 1wcvcnt 
the spr('ading of' contagious disorders; but this has lJccn 
dcnie1l by some. Sec CAMPHOU. 

7. Wax is a vegetable substance, found in tl1e ,.,.rcatc"t 
quantity on the anthers of ftowrrs. 'rlie sul'R1ccs of 
n1a11y leaves are also coated with it. It is collected by 
the bees. It is insoluble in water and alcohol, but solu
ble in volatile and fixed oils. It is very inHammable. 
Its principles ru·c the same as those of volatile oil. Sec 
WAX. 

8. lloney is chiefly formed in the pistils or female 
organs of ftowe1·s, whence it is collected by the bees. It 
appears to b~ sugar dissol~e<l in murilage. Ser llo:VE1'. 

9. S11gar 1s wry ext~ns1wly d1Sh%uted through the 
Ycgetablc kingdom. It ts procured in the greatest q uan-
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lity from the •ugar cane; but it may also he obtainetl 
from the sugar-maple, the beet-root, carrots, &c. Its 
constituent principles are oxygen, ca.l'bon, and hytlro
gcn. Sec SUGAR. 

10. Gluten is an elastic substance, very much regem
bliug an animal matter, found in many vegetables, lJUt 
chietty in \\heat flour. It is insoluble in water, and lery 
slightly so in alcohol. It hardens hy beat into a brown
ish trans1iarent horny matter; and differs from all other 
''egctablc Hubstanccs by its containing a larger quantity 
of nifrogen and soiue ammonia. 

11. Fccula, or starch, forms the principal pat·t of the 
substaucc which is washccl away in order to obtain the 
gluten from the grain. When the flui1i is suffered to 
stand, a white powder subsides, which is the starch. It 
is not soluble in cold watrr nor in alcohol; but is soluble 
in hot. water, forming with it a well known paste. llar
ley consists almost cntfrrly of it. It appears to be only 
a slight alteration from mucilage, differing from that on
ly by its bring insoluble in cold water. There are also 
colo11rcll fccul:.:e, as indigo. 

12. Tannin, or the tanning principle, is found in the 
bark of tl'ees, and all those parts of vegetables which 
are called asfringcnt. It has the property of forming a 
compound with gelatine or animal jelly that is solid, 
elastic, and insoluble in Vi'ater. On its combination in 
this manner with the gelatinous llart of skin, de11cnds 
the art of tanning or making leather. See CuTIS. 

15. Woody filire constitutes the basis of wood. It may 
be procured separate from cw.ry other substance, by 
boiling wood shaYings in water to dissolve the extractive 
matter, and then in alcohol to separate the N·sins, &c. 
lt is insi]lid, insoluble in water, and con1ltustilile. When 
heated without accrss of air, it is converted into char
coal, which has been already described. 

14. Colouring matter is found in Yegctablcs ('.ombinrd 
with. l. tho cxlmrtive pl'inciple; 2. with resin; S. with 
fecula; 4. gum. 

The grcate1· part of the colouring matters l1aw a great 
affinity fo1· many of the ca1·ths, hut chiefly fol' alumina; 
also for the white metallic oxy<ls, particularly oxyd of 
tin; aml also for animal fibrous matters, and for oxygrn. 
On these 1n·opcrtks, and the method of tt·ansfening tl1c 
colouring pdnciplc of one body to another so that it 
shall he durably fixed, depcn<ls the whole art of dyeing. 
SceDrEIXG. 

15. Acids. The acids wl1ich exjst rca<ly formed iu vc
getabks, :u·c the citric, ma.lie~ oxa.Jir, gallic, l>enzoic, 
fa1·tark, acetic, an<l subcric. They ham been alrratly 
dcscrihetl. 

16. Besides tl1e substances already enumerated, many 
others arc found in wgetables, such as sulJJ]n~r, il-011, 
manganese, lim<', alumina, magnesia, barytes, &r. AU 
the vcgetahlrs of the class called gramina, or grasses, 
haw an e11idel'mis or outer skin, composed of silex. 
Tbis is 11at1icularly obscrYahlc in canes, which, when 
sb·urk together in the dark, produce sparks of fire. 

Vinons jerinentati<m.-If muci.Jaginous sacclrnrine ve.
gctablc sulistanrrs, under a 11roper combination of wah'r 

~~~1;1~~~ R~~~n ~3~, ~~1:)?::;:!~:1~~~~'a ~-~~·vn~t~:.ti~i~1~~ 
a s1riking change in their mixtm'e. Ah iritcrn:U com
motion takes j>lace; the mass grows turbid; a lai·gc 

quantity .or air bubbles ai·e discharged from its innor 
patt, wluch on account of tho touglrnt·ss of the lllattcr 
wherein they are euclosed, fol'm a stJ·atum on the sur
face of the fluid, known by the name of yeast. These air 
bubbles consist of carbonic acid gas. After a time these 
appearances cease; the fcrmentctl liquor 1.JN'ome;; cll'ar 
and transparent, and no more g·a.s ic; disrng.igcd. The 
liquor now has lost its swretn~sc; and ,·iscidity, and 
has acquired the vinous taste ancl intoxicatins· quality. 
Wine is made in this inattcr from the jnicc ut' the .-..1·ape· 
if tl1c fermentation is checked when at its height, ~y ex'. 
eluding the air, the wine begins to f'rl'llwnt anew, autl 
effervesce when again exposed to it. The sparkling 
wines, as champaign, a1·e prepared in this manocr, and 
hence should be considered as im1wrfect wim·s. Not on
ly the juice of the grape, but all mucilaginous subsb,nccs 
containing sugar, are capable of the vinous ihmrnta~ 
tion. 

To understand these phenomena it must be oltsc1~·ed 
that alcohol, which is thecsseuceofa vinous fiuid, cousists 
of the same prlnci11les as sugar, only combined in dilt~r
ent proportions. Alcohol contains more hydrogen and 
less carbon and oxygen. In the }ll'occss of frrmenlation, 
therefore, a considm·altle }>art of the oxygen combines 
'"ith the carbon which tile saccharine fluid contains. 
These two foi'rn tl1e carbonic acid gas wh.ich is exp<•llcd 
in the procCfis; anti the quautitics oftliese bein,i; kssrne<l, 
and thehydrngen left liehind, this very esscntialchange 
is cffectcdin the liquor. 

T'o 1nrparc vinous liquors from g1·ain or corn, they 
arc converted into malt: liy this 1n·or·ess, the gluten 
whirl1 forms the germ is separated, 1md the fecula n.p
pcar's to IJe converted into sug·ar Uy the germination of 
the scetl. From malt, beer is made by cxtmction and 
fermentation. If wine, beer, 01· any other fermented li
quor, is <listilled, a fiuid is obtained which i.'J rolourkss, 
of a strong heating taste, a. penetrating oi1our, and an 
intoxicating 11roperty. This is alcohol, ardent spitit. 
or spirit of wine. In this state it contains a quantit)' of 
water. If this alcohol is re-dislil!cd, arnl t·edticed to two
thii·ds, H is ohta.inf'tl ... ·ery pure, and is calkd rectifird 
akolrnl. Alc'ohol is very infiammable an<l volatilr: it 
dissohes i·rsins, rss;rntial oils, camphor, sulphur, plws-
11horns, &c. Itis composed ofh~drogcn. carbon, and a 
small quantity of oxy.~en. Strong acids antl alrohol 
have a co11sidcrable re-action on earli other; and this 
}ll'oduces ether, which is a vel'y volatile, inH.ammahlr~ 
odorvus fluid. Nitric acid with alcohol ]H'Otlnces nitric 
rethl·r~ arnl sulph·n·ic aritl \\-ith n.lcoho1 produces sul
phuric :ether. S('e F.ER:O.U~:i1.'_\'l'JO~·. 

Jlcctons fennentation.-\rhen wine, or any formrnted 
'inous liquor is exposed to a heat, f1·om 75° to 85° Fahr(•n .. 
hcit, and access of air is 1icrmittcd, the tlaicl becomes turbid, 
and a nrw change of principles takrs placr. It lm1cs its 
taste mul smell, it becomes sour, and is coHYcrkcl into 
'inrgar. Thougl1 viJH•gru· is cliietiy vrrparcd from tluitl~ 
which 11a,·c uuckrg-onc the ,-iuous fl'1·mrnttt ion. yrt this 
is not nerrssary to the production of Yi11eg'-1r; fnr simple 
mucilage is capable of passll!.; inf<> thr stute r.f act:tous 
fermentation. \n1"n the sarrliarinc }Jl'inciple yn·fd<i
minatcs in any substance exvosPd to th<' n<'<"f"·S~r~· ron
ditio11s of formtntation. nkohnl ii:; jll'-rilwccl. WJ.rn 
mucilage is iuost abundant, Yinegar or aectous acid is till' 
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product; am! when gluten is most predominant. ammo11ia 
will be disrn\·c1·cd, anti puh'cfaction or the putrid fer
mentation will take place. 

The pl'oc-css of thl' acrtous fcrmentat!on i!'J still more 
Mimplr thatt that of thr Y~nous, and rnn~lsts w1.•re ly in the 
fiuic.l imUiU!ng tlw OXJJ.;Cn from the atmo!'11IH't'r·, f11r which 
H lias a sh·ong attrartio11; anti by the·aC'ccss of which to 
the point ol' saturation, it is converted into an acid. 

P11tridfermentation.-This is tl1e fast clia11.i:;e, or ftnal 
dcrum1wsitio11, of \ egdables. " ' ithout moistm·e. heat, 
anti a <lucarccss of ai1·,this does not takt•placc. Jn this 
sta.tc ol' fumcntations arnmnnia is f'ormrd, accum1J<\Jlil'd 
by n. very ollCnsive ~ilnrll. Ytgctal>les whkh coutai11 alhu
minous ruatte1· and gluten, are most liable to 1n1tl·el'ariion. 

Jlnim,at sub.strmces.-The ron8tituc11t lH'inciplcs of ani
mal Sul>8tancrs arc ncai·ly the same with those of ngc
talJlcs; l>ut the former contain much more nitrogen and 
J>hosphorus, and the. lattr1· mol'c ca.I"hon and hydrogen. 

'l.'he Jll'oximate con,c:;tituent pru1s of animal substa11crs, 
or simple coml>inations of the alrnve-mcntionc<l radicals, 
arc the following: 

1. Gelatine, or animal jelly, is v<'ry gene-rally dispers
ed through all the parts of animals, ernn in bones, but 
exists in the g1·ratcstquantity in the tentl.ons, meml>ran 1s, 
am] tl1e skin. It is a mucous sul>stance, very soluble in 
wa.l'm water, but not in alcohol; insipid, and without 
smell; when cold, it congeals to a cohesive, ti·cmulous 
sul>stanrc. It forms tl1c l>asis of soups, IJroths, &c. and 
impat·ts to them their nutritious qualities. \Vhcn n::.
poratetl to d1·yncss, it fo!'ll1s portn.blc soup, glue, inin
glw,s, &r. Tho u11ion of this sul.istancc in the skin with 
tannin constitutrs leather'. 

2. Fib1·in, or animal fibre, forms the basis of the muscu
lar, or flcshypartc:; of animals. It is fibrous i11 its structure, 
transparent, insoluble in water and alcohol except by a 
Jong-continuccl hNttin atli,gcstr.r. It coagulates by the mere 
contartof'air, anc.l in a tem1w1'ature of 120°. in which itdif
rcl's from alLunwn, and also by its insolubility in cold liquid 
ammonia. His soluble in acids and alkalis; by its m1io11 
with the latter soap is formed. Chaptal employed this 1n-o
perty to niakC' suap from wool. \Yith nitric acid it affol'(ls 
moi·c nitrogrn gas than any other snbstanrc. Pure fibrin 
may IJe obtained Ly washing away aU the othrrpa1·ts from 
1nusculn.1· fib1·c. Jt is n~ry analogous to' egetable gluten. 

3. Albumen is the principal tnnstiturnt part of' the 
scrum ul' bhod, and is also called roa,gulablc IJ mph. The 
whitC' of 1·.:;gs consists almost entirely of albumen. It is 
in..;11fublc in hot 01· rold water, oils, or alcohol; and cong
ulatl·s l>y a lwat of 160° l:''alu·cnhl?'it. into a '' hitc solid 
mmts. also b.v at•ids. O~Jds, and nkohol. The coagulum 
is onh soluhlr in :.1lkali.'3. Src ALBUMEN. 

4. Animal. nil tlift111·s from the vrp;C'ta!.Jlc oils. in hcin;; 
gcm•1·nJI)' t·lllli1l at the t<'m1w1·atur~ of the atmo~jlhnc, lrntL'":I 
vc-1 y similat·to tlu:m in ilgt1thc1· properties. ltrnntains more 
oxn~'PJJ. nil(! al~m Hrliadc aci1l. Among auimal oils ma) be 
J'anhd l'.tt. t~llow. lal'll, suet, Lutt('J'o &c. Fish ni l is ge11-
('1':11IJ nw1·1· lirp1i<l P1a11 other animal oUs. Spe1'1llarcti is an 
21.11inml oil. foutu~ :r: tlw ilf''.Hl of otSpf"rif"s of'whak. Animal 
fihJ'i' mnJ h1 r· 1u 1·1·h·1l iu~n n i::11h.c;ta•1rl' rrsc•nlJling SJH'I'
nirwrti. h~ ~ r1·;1tt11 ·11l with the nitl'ic add. and ~iJso by t''{~ 
po" ill:~ it fn anu r;•nt of waff'r for sneral :n u1ths. 

fi. ~1-•11t·~ cn11s1<;f rliit•fl.v o[ phosphat~ of llim'. with rnr
bonu t· of liinr an<l gdnti.1i.:'. 
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6. Blood. '"'lirn sufferecl fo rcst, srpal'ate~ i11t11 two 
11ru1s; the onP a coagulum m· riot, caUcd the rras~amcn
tum; the othu a fluirl call~d the srrum. rrhc nassa
mcntum ronsists of fi!.Jrin, mixrd \dth albumer1 or lymph, 
a11d colouring matter. 'l'ho::- fibrin may be srpai·ated 
from the itlhume n and co)ourint:; i1art, by washing. The 
colouring· ]lilrt contains much iron, in an oxyclnt<'<l state, 
owing to the oxygen it recch·cs in its JHtss~c tl1rrrngh 
the Jungs. The sernm consists of nJl>umen aml gclatinr , 
mixed with m~1riatt' and carbonate of soda, :lnd phos
phntc of lime. It is coagtilable by heat, the acid-;. ancl 
alcohol. 

i'. Milk, if s11fferr<l to rest, tlirows up on Hs snrfar~ 
a bntyPaccous oil. cream. II' the l'l'mainiug flkimm.ecl
milk is suffcl'ed to l'emaiu, it becomes sour, aml S"JHl.l'air~ 
into two pa1·b::i; a curd, which is chiufly albumen; aml 
whey~ which is n~arly analogous to scrum, mixed " ith su
gar:i.nd lartic acit!. It may be made to pass into th<' vinow; 
fermentation. Milk may be separated into Hs constitu
ent pai-ts, liy the addition of' acids and neuti·al salts. Ily 
the addition of rr11net (whir Ii is the stomach of a calf, 
in which the milk l1as snurl"'d). milk is st1m1·atrd into 
curd and "hey. OJ'l'hc former cheese is madf'. l>y press
ing and drying it . B;ir agitating milk~ the oiJy part of 
the cream is Sl"p<Lratcd in a. morr solid fiwm, ronstitut
ing l>utter. This is a.lS'.J preparL•d by a.~itati11g tl1c 
cream a.Jone, which srparates the l>uttcr [ro111 the rest 
of the milk which remains. called butte1·-111ilk. 

8. Nails, ho1·11s, hoofs, and riuills, rcscml>lc coagulat
ed albumen. 

The ai1imaJ acids and pliusphorus lmve ltcrn already 
desc1·ibcd. Many otlw1· animal sul>st:lllrc~, surh aR bile. 
urine, saliva, &c. are Ycry co1111Jlicatcd, aud but im1JCr
foctly known. 

O/p1tlrejactio11.-.Every a1~imal body, wl1en .t lrp1·ivcd 
o_f hfc, and cxp_osed t? the air, undcrgot·s n. dcrnmposi
tion, or resolution of 1ts pal'ts. Its colou1· becom<·s pair, 
then changes to blue and green; the pa1'ls bccomr son, 
and send out a frtiJ. smell, arising· fi·om the disengag<·
ment of a very nox10.11s gas. The 01·ganizatinn is de
stroyed, and the constituent pat'ts of the animal substance 
fo1·m new :uTaugements, amt arc cl1ieHy resohrd into 
t~1e .gaseous s~atC'. \Yb at remains is a dry powdt•r, con
sisting of a unxture of earths and clHu·coal. 

TAn:LE I. Of compound oxydablc and aridifiahk base~. 
Names of the radicals. 

rTartar·ic 

I 
1\lalic 

Oxydahle or acitLi:iable 

1 

giti·;c 

~;·1~~i~~~v:~~~~:,1: 1·al~~ A~~~i:~. 
ca ls from the '"cgctablc I iiurnn_ir 
kingdom. .,cnzo1c . 

lCa111phor1c 
Galli c 
St1b('ric 

Oxy1lablc or aci<lifialilef Lartic . 
radic-als from the nni- Sacrh~>lactie 
mal kingdom, wl1itli 

1 
~rbar.ic 

mostly cuntaiu azotc. LL~,~~·~~: 

c~::~;1~1~1~~~~~:~;~1~~at~ti1~;~1:\Ie1Jitic 
dom. J 

l 
I 
I 
I r; 
~~ 

17-
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TABLE II. Of the binary combinations of oxygen with simple suhslanccs. 

I ~·~~ce~.~~s~l~~:~~foxygenal:on.ltiecon<l tl~g~:n.of oxysen., ·1~1~;~~~:~11i~~.0f Fourth deg~~;1.of OXJgena. 

(Lalone - - Oxygen gas 

. . I ~~~;:ge~ : ~~1~~~: oxyd - - Nitric oxyd, or baSe of ni- . . 

of~::;,~~~\~~~1~ I Carbon - Charcoal. or carbonous trous gas - Nitrous acid - Nitric acid 
simple non--< oxyd - Cal·bonic oxyd ... - Carbonic acid 

metallic sub-1 ~~~s~~~rus : g~~~ o:fs;~~~~~orus : ~~~~~~~~~~sa~~~d ~ ~~~s~~~1~ca~~c!d 

l:vluriattcradica1 - - • - Mm1auc acid • i\Iuriatic acitl Hyperoxymuriaticacicl 
Fluoric radical - - - - Fluo11c acid 
Borc1c1c rachcal Boracic oxyd • - 801 ac1c acid 

rAnUmony - Grey oxyd of antimony VVb1te oxyd of antimony 
Silver - - Ox yd of silver 
Arsenic - Grey ox yd of arsenic - 'White oxyd of arsenic Arsenic acid 

I 
Bismuth - Grey oxyd of bismuth - White ox yd of bismuth 
Cobalt - - Grey ox yd of cob dt -
Copper - Brown oxyd of copper - Blue and green oxyds of 

copper 

I 
Tin - Grey oxyd of tin - While oxyd of tin 

Combinaiions Iron - Black oxyd of iron - Yellow and red oxyds of 
o! oxygen with iron 
the simple mo--1 Manganese .. Black ox yd of manganese White oxyd of manganese 
tulhc substan- Mercury - Black oxyd of mercury Yellow and red oxyds of 
cc! mercury I ~~~~ena · g~~~ ~~::;~~e~dena - - - Molybdic acid 

I 
Gold - - Yellow ox yd of gold - Red oxyd of gold 
Platina - - Yellow oxy<l of platina 
Lead - Grey oxyd of lead - Yellow and red oxyds of 

f Tungstein - Oxyd of tungstein lead - Tungstic acid 
LZinc - Grey oxyd or zinc - White oxyd of zinc 

'l'aBLE III. Of tlic combinations of oxygen with the 
compound 1·adicals. 

Names of tl:e radic~ls. 

'"l1artaric 
Malic 
Citric 
Oxalic 
Acetic 
Succinic 
Ilrnzoic 
Camphoric 
Gallic 
Subrl'ic 
J,actic 
Saecholactic 
Scbacic 
Prussic 
Larcic 
Melli tic 

Names of the resulting acids. 

Tartarit acid 
l\Ialic acid 
Citric acid 
Oxalic acid 
Acetic acid 
811cri11ir acid 
Bcnzoic acid 
Cam]lhoric acid 
Gallic acid 
Suberic acid 
Lactic acid 
Saccholactic acid 
Sebacic acid 
Prussic acid 
Laccic acill 
Melitic acid. 

TABLE IV. Of the binary combinations of azote with 
the simple substances. 

Simple sub~tances. 

Caloric. 
llytlrogcn 

Results of the combinations. 

Azotic gas 
Ammoniac 

Simple substances. 

Oxygen 

Results of the combinations. 

r~::?~·~~;~d 
1.~:~:r~~~~d 

J
This combination is hitherto unkno\VJI; 

should it ever be discovered, it "ill be 
called, according to the principles of 

Charcoal I ~~~~~~~~~n~Ii~!~:~~s a:1~~~~~ c;:;,c:1d 
l forms carbonated azotic gas 

Phosphorus Azuret of phosphorus. Still unknown 

.[
Azuret of sulphur. Still unknown. We 

Sulphur know that sulphur dissolrns in azotic 
l gas, forming sulphurated azotic gas 

{

Azote combines witl1 charcoal and hydro-
Compound . ge~'. in the compoun? oxydable and 

radicals ~~t~~a~1c ~~e1~~~~~1~s !re1~~11~aU~J~~ 
acids 

Metallic rsu~1 e~?e~~~;;~~~~~1~e~·e1~:~c~~~l l~~~~o:~ 
substances~ tallic azurets, as azuret of gold, of sil-

l ver, &c. 

• Only one degree of oxygenation of hydrogen is hitherto knowo. 
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Lime f TABLE YII. Of' the Linal'y combinations of pho~phot·uFi 
Magnesia "ith the sirn}Jle subsianrcs. 

!~~,\ies E1~\~:~1~,J~'~,'.:~~;·~~ur:i 0efv~~ni~~~.:?~~e~f ~:r~:.;;bstanccs. Phospho~i~'.~~:g compo•nds. 
P .. t..rslt , maguesia, &c. {Oxytl of phosphorus 
Sotla J Oxygeu Phospbor01us acitl 

TABLE V. Of the binary combinations of hytlrogcn with Hydrogen f,::~~J;::~::~•; ~~i~ytlrogen 
simple substances. Azotc llhosphurct of azotc 

Sulphur Phosphurct of suJpliur Uesulting compounds. 

Calol'ic 
Azotc 
Oxygen 

Hydrogen gas 
Ammoniac 
Watct' 

Sulphur { H~1~.~~~~t of sulphm-, or sulphuret of hy-

Phosphorus { fl~1r1~1;:;,;.0~rc~ho:-;phorus, or phos1Jiiurct 

Charcoal { H"dl~'~-j~arbonous, or carbono-hydrous ra-

M~httllic } Metallic hydrurets, as hydruret of iron, 
su~s anccs, &c. 
asu-un,&c. 

'l.'hcsc com!Jinations take 11lace in t11e state of gas, 
and fol'm 1·cspcctivcly, sulphuratcd and 11hosphoratcd 
oxygen gas. 

Chat'coal Phosphul'et of charcoal 

M~~:~l~~s~ub- } Phosphui·ets of metals 
Potash I 

!~~oniac I 
Lime ~ Phosphurct of potash, soda, &c. 
Ilarytcs j 
!~~gil~csia j 

TABLE VIII. Of !he binary combinations of carbou. 
Simple substances. Resulting compounds. 

Oxygen 
Carbonic arid 

Sulphur 
TA.BLE VI. Of the binary combinations of sulphur with l'hosphorus 

simple substances. Azote 

{ 

Oxyd of rharcoal or carbonous oxyd 
Caruonic oxyd 

Carlrnl'et of sulphur 
Carbu1·ct of phosphorus: 

Simple.substances. 

Caloric 

Oxygcu 

Hydrogcu 
Azote 
Phosphorus 
Charroal 
Antimony 
Silver 
Arsenic 
Bismuth 
Cobalt 
Copper 
Tin 
fron 
l\J.a ng·;.tncse 
M<'1·..;ury 
Mol bdena 
Nici; el 
Gold 
Platina 
Lead 
Tung~tein 
Zinc 
Potash 
So1h. 
Ammoniac 
Limr 
l\fagursia 
B'"JLCS 
Argill 

Hesultingcompouncls. 

Sulphm·ic fps 

{

Oxyd of sul]Jhur 
S11!11hurous acid 
Sulpl1uric aid 
Sulphuret of hydJ"Ogen 

azote 
phosphorus 
charcoal 
anti1uony 
silver 
arsenic 
bismuth 
cobalt 
copper 
tin 
iron 
manganese 
mrrc:11ry 
molybtlcna 
nkkcl 
gold 
pl.n iua 
lead 
tungsteiu 
zinc 
potash 
soda 
ammoniac 
li1ue 
magnesia 
h>lntes 
arglll. 

Carb uret of azote 
Hyd1·ogcn 

Metallic sub
etances. 

{ 
Ca1·bono-hydl'Ous mdicals 
F'ixcd and volatile oils 

Alkalies and 
earths 

} Carburets of metals 

} Carburct of potash, &c. 

TABLE IX. Of the combinations of azotc or nitrogen in 
the state of nitrous acid with the sahfiable bases, ar
ranged accortling to the affinities of these bases with 
the acid. 

Names of the bases. Names of the neutral salts. Notes. 

Barytcs Nitrate of b:u·ytes r These salts are 

~~~~sh ~~~~sh / ~~~Z ~1111~,,~~a,~! 
Lime lime <! l'C'Ccivcd no par-
1\fagncsia n1agnesia I ticulnl' na.me in 
Ammoniac ammoniac the old U\JITICn-
Argill argill Lclaturc, 

Oxyd of zinc 
iron 
manganese 
cobalt 
nickel 
lead 
tin 
copper 

r As rnetols 11.is-

I ~1~:;~11s u;~1;'~ 1::~ 
I ~~~ ~~~r:~~1 s:1:~11~~~r 

?-inc I ~i1~~~:~1t 1~~:vu~; 
~t~:~gancse J ~~ff~·~~~~t~!~f~i~~1~ 
~?rbk~~ I ii:~~~~ta1'\~~~~~~ 
l~ad ~ oxyp-rna!;'d must 
trn j ber«lld11il1·itcs, 
copper whc:n more so, 
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Oxydofbismufh Nitrateofbismuth I nilrnts; but the 
autimnny antimony limits of this di-
arsrnic al'scnic I stinction arc tlif-
mcrcury me1"Cury fict1ltlyascrrtain-

I able. The older 
chemists were 

I 
not acquainted 
"~ith auy of these 

lsalts. 

sih Cl' { lt is extremely pl'obable that gold, 
gold silYrr, and platina, form only n:ttt:ats, 
l'latina and cannotsubsistin thestateofruh'1tes. 

'l'ABI.E X. Of the combinations of azotr, completely 
saturated with o:xygen, in the state of nitric add, with 
the saliliablc bases, in the order of the all:inity with 
the acid. 

Barytcs 
Potash 
Soda 
Lime 
Magnesia. 
Ammoniac 
Argill 
l'Jxyd of zinc 

i1·un 
man.~ancsc 

cobalt 
nickel 
lead 
tin 
copper 
bismuth 
a.ntimo11y 
arsenic 
mcrcm·y 
silver 
gold 
platina 

Names of the resulling neuh·al salts. 

J';itrate of barytcs 
potash 
so<la 
lime 
magnesia 
ammoniac 
argill 
zinc 
il'Oll 
manganese 
cobalt 
nickel 
lead 
tin 
copper 
bismuth 
antimony 
arsenic 
HlCl'CUry 

silver 
gold 
platina. 

TABLE XI. Of the combi11ations of sulphnric acid with 
the salifiablc bases, in tli order of affinity. 

Namesoftheb:u;es. 

Barytcs 
Potash 
Soda 
Lime 
Magnesia 
Ammoniac 
Ar gill 
Ox yd of i~~~c 

manganc~e 

cobalt 
nickel 
lead 
tln 
copper 
bismuth 
a11Umo11y 

Resuhingcompounds. 

Sulphat of barytcs 
potash 
soda 
lime 
magnesia 
ammoniac 
argill 
zinc 
iron 
manganese 
cobalt 
uickel 
lead 
tin 
copper 
bismuth 
antimony 

OxJd of arsenic 
mercu1·y 
silver 
goltl 
platina 

Sulphatof :u·seuir 
UH.'l'L'lll'J 

silver 
gol<l 
11latina. 

T .<BJ.E xn. Of the combinations of the sulrhurou• 
acid with the sa!iJiable bases, in the ordn of afliuity. 

Namesofthe bases. 

Barytcs 
Potash 
Soda 
Lime 
Magnesia 
Ammoniac 
Ar gill 
Oxy<lof zinc 

iron 
1nanganese 
cobalt 
nickel 
lead 
tin 
copper 
bismuth 
antimony 
arsenic 
rncrcury 
silver 
i;·old 
platina 

Namesoftheneutralsalh. 

Sulphite of barytcs 
1rntash 
soda. 
lime 
magnesia 
am111011iRc 
a1·gill 
zinc 
iron 
man:;an~sr 

cobalt 
nick.cl 
lead 
tin 
copper 
bismuth 
antimony 
arsenic 
mercury 
silver 
goM 
platina. 

TABLE XIII. Of the combinations of phosphorous a111I 
phosphoric acids, with the salifiable bases, in the or
der of affinity. 

Names of 
tliebases. 

Namesoftheneutralsalts 
formed by 

Phosphorous 
acid, 

Phosphoric 
acid, 

Lime 
Barytes 
Magn esia 
Potash 
Soda 
Ammoniac 
Ar gill 

Phospltltes of 
lime 
harytes 
magnesia 
llOtash 
sotla 

Oxyd of zinc 
il'on 
manganese 
cobalt 
nickel 
lead 
tin 
copper 
bismuth 
antimony 
arsenic 
mercury 
silver 
gold 

ammoniac 
argill 
zinc 
iron 
manganese 
cobalt 
nickel 
lead 
tin 
copper 
bis.nuth 
antimony 
arsenic 
mercury 
silv·er 
gold 

Phosphats of 
lime 
barytes 
magnesia 
potash 
soda 
ammoniac 
argill 
zinc 
il'on 
manganese 
cobalt 
"ickel 
lead 
tin 
copper 
bismuth 
antimony
arscnic 
mercury 
silver 
gold. 
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'I'ABLF. XI\', or the combinations of carbonic acid with 
thesalifiable bases, in the ortler of affinity. 

Na111;e1oflheb:uics. 

Ba1·ytes 
Lime 
l'otash 
Soda 
Magnesia 
Ammoniac 
.A1·gill 
Oxy d of _zinc 

manganese 
cobalt 
nickel 
katl 
till 
rnpper 
bismuth 
anLimouy 
a1·sc11ic 
me1·cu1·y 
silH'l' 
gol<l 
Jllati11a. 

He~u.lting neutral salts. 

Ca1·bonate of bar~tcs 
lime 
potash 
soda 
magnc.'sia 
ammoniac 
a1·gi!J 
zinc 
iron 
manganese 
cobalt 
uickel 
lead 
tin 
roppC'r 
Uismuth 
antimo11y 
arsenic 
mercury 
silver 
gold 
platina. 

'l\rnL-E XV. Of the combinations of muriatic acid with 
thesalifial.Jle bases, in the m·der of aftinity. 

Namesofthcb:u1es 

lla1·ytes 
l'otash 
Soda 
Lime 
Magncsia 
A111111oniac 
Argill 
Oxy<lof zinc 

irou 
manga.nes6 
cobalt 
11ickcl 
lead 

tin 

COJl]ler 
bismuth 
antimony 
arsenic 

rncrrul'y 

silver 
gold 
Jilatina 

Resulting neutral salts. 

Murial of ba1·ytes 
]Jo ta sh 
sotla 
lime 
magnesia. 
ammoniac 
argiU 
zinc 
iron 
manganese 
cobalt 
nickel 
lead 

{ :~}?(~~l~~ll~f tin 
copper 
bismuth 
antimony 
a.rsrnic 

{

sweet of mercury 
~orrosiveofmer
cury 
silver 

gold 
pJatina. 

'I'J.HLE XVI. or the combinations or oxygcnatet\ Ulll
J"iatic acid with the sa.lifiable bases, in the or~er of 
allinity. 

Names of lhc hues. Names of the neutral salts. 

llary tcs Oxygenated muriate of barytes 
l'otnsh potash 
Soda soda 

Lime 
Magnesia 
Argill 

Oxygenated muriate or lime 
m~gncsia 
argill 

Oxyd of zinc 
iron 
manganese 
cobalt 
nickel 
lead 
tin 
coppel' 
bismuth 
antirnony 
arsenic 
me1·cury 
sih·cr 
gold 
11latina 

iron 
ma11ganes~ 

cobalt 
nickel 
lead 
tin 
CO\lpCr 
bismuth 
antimony 
::u·scnic 
mercury 
silver 
gold 
11latina. 

'I' A.OLE XYU. Of the combinations of fluol'ic acid witll 
the saWial.Jle Uases, in the ortlcr of' affinity. 

N:'.l.mesofthebases. 
Lime 
llarytcs 
Mati·ncsia 
rotash 
Soda 
Ammoniac 
Ox) d of zinc 

manganese 
il"(•Jl 

!rad 
tin 
cobelt 
copper 
nickel 
a1·sc11ic 
hisrnuth 
lllCl'CUry 

silrnr 
gold 
plntina 

Namesoftheneutrals3.lts. 
FJuat of lime 

bal'ytes 
ma~ncsia 
potasl1 
soda 
ammoniac 
zinc 
manganese 
".iron 
lead 

Ar gill 
And by the dry way, 

tin 
cobalt 
co11per 
uickcl 
arsenic 
bismuth 
mercury 
SiJ\'C.l' 
gold 
.platina. 

Fluat or argill. 

TABLE XVIII. Of the combinations of bol'acic acid 
with the sali.liable bases, ill the order or affinity. 

Bases. 
Lime 
Ilal'ytcs 
l\lasnesi~ 
Potash 
Soda 
Ammoniac 
Qxyd of zinc 

iron 
lead 

Ar gill 

tin 
cobalt 
copper 
nickel 
mercury 

~eulral;iahs. 

Bo!'at of lime 
barytes 
m~ · -1l•sia 
potasl.t 
•oda 
ammoniac 
zinc 
iron 
lead 
tin 
cobalt 
<Copper 
nic~cl 

niercury 
.argilL 
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'l';.nL>: XIX. Qfthe combinations of arseniac acid "ith 
thcsalifiable bases, in the 01·der of affinity. 

Bases: 

Lime 
Ila1·vtes 
l\laincsia 
l'olo.sh 
Soda 
Ammoniac 
Oxyd of zinc 

Ar gill 

manganese 
il'Jl\ 
lead 
tin 
cobalt 
copper 
nickel 
biswuth 
mer;.:ury 
antimony 
silver 
gold 
platina 

Neutral salts. 

Arscniat of Jime 
Uarytes 
magnesia 
potash 
so<la. 
ammoniac 
zinc 
~nangancsc 

u•on 
l ead 
tin 
cobalt 
copper 
nickel 
bismuth 
mercury 
antimony 
silver 
gold 
}Jlatina 
argill. 

TABLE XX. Of the combinations of tungstic acid with 
the salifiablc bases. 

Dases. 

Lime 
Barytes 
Magnesia 
Potash 
Soda 
Ammoniac 
Ar gill 
Oxyd of antimony, &c. 

Neutral salts. 

Tungstat of lime 
li:trytes 
magnesia 
potash 
soda 
ammoniac 
argill 
antimony, &c. 

TABJCE XXJ. Of the combinations of tartaric acid with 
the salifiablc bases, in the order of affinity. 

Lime 
BaryteB 
Magnesia 
Potash 
Soda 
Ammoniac 
Ar gill 
Oxyd or zinc 

iron 
manganese 
cobalt 
mckel 
lead 
tin 
copper 
bisll'luth 
a.ntimuny 
al'senic 
s.ih 1.. r 
IB"'l'i..' Ul'f 

gold 
platina 

"\ e~1tral salts. 

Tartritc of lime 
barytcs 
magnesia 
potash 
soda 
ammoniac 
argill 
zinc 
iron 
manganese 
cobalt 
nickel 
lead 
tin 
copper 
bismuth 
antimony 
arsenic 
silrnr 
me1 cury 
gold 
platina. 

TABLE XXII. The malic acid rombines wit11 the sa\i. 
fiable bases, formlng with 

Potass l\lalat of 1iu tass 
Sotla soda 
Ammonia ammonia 
Dantes barytrs 
Stro.ntian stl'ontian 
Lime Hmr 
Magnesia magnesia 
Alumina ah1mina. 
The • ·rdcr of afl:inity is unlmowu. 

TABLE XXIII. or ilic combinations of citric acid with 
the salifiablc bases, in the order of a!finity. 

n:ises. 
Barytes 
Lime 
Magnesia. 
Potash 
Soda 
Ammoniac 
Oxyd of zinc 

Ar gill 

manganese
iron 
lead 
cobalt 
copper 
arsrnic 
IlH.'l'Clil'Y 
antimony 
silver 
gold 
1ilatina 

Ncutrnls:tlts. 
Citrat of b:u•ytcs 

lime 
nin:;nesia. 
p<Jlash 
Soda 
ammoniac 
zinc 
manganese 
fron 
lead 
colialt 
copper 
arsenic 
mercury 
antimony 
sih'cr 
gold 
1ilatina 
argill. 

·r ABLE XXIV. or the combinations of the subcric acid 
with the salifiable bases, in the order of affinity. 

Names of the bases. 

Barytes 
Potass 
Soda 
Lln1e 
Ammonia 
Magnesia 
A11unjna 

JSJ1.meaoftheneutralsalt1. 

Suberatofb:u·ytcs 
pot ass 
soda 
Jimc 
ammonia 
magnesia 
alumina. 

TABLE XXV. Ofthe combinations oftheoxalicacidwith 
the salifiable hues, in the order of affinity. 

Lime 
Barytes 
Magnesia 
Potash 
Soda 
Ammoniac 
Argill 
Oxyd of zinc 

iron 
manganese 
cobalt 
nickel 
lead 
copper 

Neutral salts. 

Oxalatoflime 
barytes 
magnesia 
potash 
soda 
ammoniac 
argill 
zinr 
iron 
manganese 
cobalt 
nkkel 
lead 
copper 
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"xy<l ofbismutl1 
a11ti 111nny 
flt'Bl·nic 

mu·;, ury 
silnr 
gold 
11latina 

Oxalat of bismuth 
antimony 
arsenic 
IBf'l'Cllry 

silver 
gold 
platina. 

TABLE XXVJ. Of the combinations of acetic acid with 
the salif1able bases, in the order of affinity. 

n .ses. Neutt·alsalts . 
Ua1·ytcs 
Potash 

Acetat of ba1·ytes 
pota.qh 
soda Soda 

Lime 
Magnesia 
Am111rn1iac 
Oxyd of zinc 

lime 
magnesia 
ammoniac 
zinc 
manganese 
iron 

Ar gill 

maugancsc 
i1·011 

ka<l 
tin 
cobalt 
copper 
uickel 
arsenic 
bismuth 
mc1·cury 
antimony 
silver 
gold 
platina 

lea<\ 
tin 
cobalt 
copper 
nickel 
arsenic 
bismuth 
mercury 
antimony 
silvet• 
gold 
platina 
argill. 

TABLE xxvn. Of the combinations of succinic acid with 
the salifiablc bases, in the order of affinity. · 

Bases. Neulralsalts. 
Barytcs Succinat of barytcs 
Ll- li-
Potash potash 
Soda soda 
Ammoniac ammoniac 
Magnesia magnesia 
A.t·gill argill 
Oxyd of zinc zinc 

iron iron 
mangancs4' manganese 
cob.tit cobalt 
nickel nickel 
!eatl lead 
tin tin 
copper copper 
bisrnntb bismuth 
aut:mrmy antimony 
ars"nic ru·senic 
mcrr·ury mercury 
eihcr silver 
gold gold 
platina platina. 

TAllLE XXVIII. Ilcnzoic acid combines 
with fm·ming 

Barytcs Bcnzoat of barytcs 

Limo 
Pot ass 
Soda 
.Ammonia 
Magnesia 

!Alumina 

Bcnzoat of lime 
1mtass 
soda. 
ammonia. 
maf;nesia 
alumina. 

Order of affinity unknown. 

TABLE XXIX. Camphoric acid romhines 
with form mg 

Lime Camphorat of lime 
Potass 110tass 
Soda soda 
Barytes barJ tes 
Ammonia ammonia 
l\1ag·ncsia magnesia 
Alumina alumina. 

TABLE XXX. Lactic acid combines 
with forming 

Potass Lactat of potass 
Soda soda 
Amm.ouia ammonia 
Barytes barytes 
Lime lime 
Alumina alumina 
Magnesia magnesia. 

TABLE XXXI. or the combinations of saccliolactic acid 
with the salifiable bases, in the ot·dcr of affinity. 

Bases. Neutral salts. 
Lime Saccholat oflimc 
Barytcs ba1·ytes 
Magnesia magnesia 
Potash potash 
Soda soda 
Ammoniac ammoniac 
Argill argill 
Oxyd of zinc zinc 

manganese manganese 
iron iron 
lead lead 
tin tin 
cobalt cobalt 
copper 
nickel 
arsenic 
bismuth 
mercury 
antimony 
silver 

copper 
nickel 
arsenic 
bismuth 
met-rury 
antimony 
silver. 

TABLE xxxn. Of tl1e combinations or the prussic acid 
with the sali.fialJle bases, in the order of affinity. 

Bases. 
Pota.•h 
Sod" 
Ammoniac 
Lime 
Darytes 
Magnesia 
Oxyd of zinc 

iron 

Neu\ralsa\ts. 
Prussiat of 1iotash 

soda 
ammon 
lime 
ban•tes 
mai:;nesia 
ziuc 
li:om 
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Oxyd of manganese 
cobalt 
11ickel 
lead 
tin 

-copper 
bismuth 
antunony 
arsenic 
SiJT"el' 

mercury 
.i;-old 
platina 

Prns~iat of manganese 
cobalt 
uickcl 
lend 
tin 
copper 
1.;ismuth 
antimony 
at-sl'nic 
sih-cr 
mercury 
gold 
platina. 

TABLE XXXIJI. l\!cllitic acid combinrs 
with form in,<,;" 

Potass ?ifrllat of potass 
Soda soda 
Ammonia amn10nla 
Lime lime 
llarytes barytes 
Alumina alumina. 

The combinations of the remaining acids 'vith the 
salifiable bases arc f'or the most v~11-t unkn0Wl1; when 
ascertained they will be <lenominatctl f1·om their constitu
ent acids as follows: 
From the Sebacic acid 

Laccic acid 
Gallic acid 

Sebat• 
Laccats 
Galla ts. 

GLOSSARY oF CnE-:'\HCAL TER~B. 

Affinity, the same with elective attraction (see the ru·
ticlc A'l'TR~\CTION), mcrms that attrartion which ex
ists between the very minute partirlrs of bodies. It is 
essentially different from the atti·actiou of gravita
tion, since it is not ~;overncll by the masses 01· specific 
grnvity of the particles. Jt has been termed electiYe 
attraction, because something analogous to preference 
or choice may be observed in this kind of action of 
bo<iiC's on each othrr. Thus, spirjt of wine will dis
solve i·rsin, but water will not; on tile contrary gum 
will dissolve in water. while it is insoluble iu spirit. 
Nav, some fluids will let fall the particles of certain 
bodirs, in ordrr to take up and combine with those of 
othns. Thus, if a quantity of silver is acldctl to aqua
fortis (nitric acid). the cohesion of the pm·ticles of 
silver "ill be dcstt·oyed, and they will unite forcibly 
'\ ith those of the aqua-fortis. r.rhc fluid will 1·emain 
perfectly l'!lcar, because the particles even in thjs 
state of combination, arc so extremely 1ninutt> that 
the rays of light will suffer no inter1·u11tion in pass
i11g· through them. If however, to this solution of sil
YCr, a quantity of' mcrrury is allcled, the a.ccpta-fortis 
will be attracted by the mercury, ancl the silnr will 
be thrown tlu'rn or precipitated to the bottom of the 
\"essd in 'Yhich the fiuitl is containrtl. (Hence the 
chemical term precipitation.) If again co11pcr is ad
<lcd, it ~ill assume the. place of the mrrcul'y, which 
of course in its turn will be precipitated. If to this 
solution of copper, a piece of bright it·on (for rHst 
would 1n·eyent the action of the acicl) is in(roducctl, 
the surface of the iron will be dissolved, an<l the cop-

pct· precipitated, and "ill be drpositcd on the bar of 
fron. The iron may a.ftc1·w~u·ds be precipitated by 
the intl'Oduction of n.n alkali. On this 1wiuriplt ar~e 
founded t11e tables of aftinity or electi1·c atlrartion 
which state the substancrs iu ortkr as they lrn\'\• n~ 
attraction for each othc1" Jt is a grnrral ma~lm in 
chemist1·y, that for bodies to act in this ni;.urnr1· on 
each other, one of them must be in a U11id statr. A 
double elective attraction or i.nffinity is, when hro 
bodies. each com11omHled of two principles, mutaally 
change a principl~ of cn.rh. Thus, \\hen the salt 
which is com11011ndetl of mrreury with nilric aC'id is 
prrscntrtl to a solution of vitl'iolated tartar, the vitri. 
olic acid wm quit the alkali, and unite '"ith the mri·
cm·y, and the nitric acitl will com\.line with the alka.
li. 'l'his i~ also somctimrs railed the aitraction of 
combination. 

Calcination, applied to the m.ctals, i.s their oxygrnatiun 
by means of heat. 

Concentration, the sepa1·ation nnd evaporation l.Jy mrans 
of heat of the watery particles from any fluid; by 
which the fluid is said in common language to hc<·ome 
stronger, or less diluted. 

Crucible, a vessel usually maclc of clay, rmploycd as a. 
mrlting-pot for metals or other substances. 

Crystallization, is when a body passing from a fluid to 
a solitl state, assumes a rcguhu· form. See the article 
CRYSTALI.lZATION. 

Decantation, the separation of a fluid from the solid con. 
cretc pal'ticles which it contains. This is done by 
leaving the fluid at l'C'St in a coi:ical Yessrl, when the 
foreig·n matter will deposit itself at the bottom, andH' 
the fluid is very gently poured off it will be obtained 
tolrrably clear. A syphon is sometimes em]iloycd with 
aclrnutag·e when the matter deposited is light, and 
there is danger of shaking· tue vessel. A thick wollrn 
thread steeped in the 1i<1uo1·, and inclining orrr tho 
edge of the vessel into another, makes a very good 
syphon fol' tltis purpose. 

Deroction is the extractiug, by the application of heat 
and moistm·c, of some pol'tion of matter from certai11 
substances, as the [.!,'Urns and essential nHs from vrgcta. 
hies. "rhcH the extract is matlc in col<l water it is call~ t 

etl infusion, 
Dencpitation, the small nnd succcs&irn explosions 

which take 11Iace whrn salts are cx11osed to heat to 
expel their water of cl'ystallization. 

Desiccation (1ltying), the expcJling or evaporating humid 
matter from any substance by means of heat. 

Detonation, an explosion caused Uy the sudden expan
sion of certain subst:mccs, when eitllcl' a very ra11id 
combinatiun or dccompositinn takes JJlacc. 

Digestion, the slow action of a solvrnt u111Jn any suL· 
stance, often assisted by the heat of a sand-oath. 

Distillation, the opc1·atio11 whicl1 by uwans of heat and 
moist111·c s<!parates volatile matters fl om thrJSC which 
arc fixed, or mattrrs more or less voJatile from one 
anuthr1·. 

Effrrvrsrnncc, the <'Scape or volatile matters from the 
mass of a fluid, which in theil· passage tlu·ongh cause 
a kind of ebulliti<•n. 

EfHarcscence. WlH'n solid or consistent bodies spontane· 
ously become converted into powder, the surface ap-
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pear• ro.-rred with a white <lust. This rlfcrt is occa
siunctl by the loss of the water or crystallization. 

E'trart, the solid matter Iert behind when the watc-
1')- pal'ts arc e\ alH)l':ttrtl from a dt•coction or infusion. 

}'i'ixcd, an q1itl1ct descriptive of such bodies :ts resist 
the artiou of heat, so as not to rise in va11om-. It is 
oppost·<l to volatile. 

Fulmination, a still more violent and suddro explosion 
than tletunation. 

F'usio11, the passing of a solid body to a fluid state by 
means of heat. 

Infusion, the extraction of resinous, gummy~ or other 
mattc1·~, by the artion of water in the common tem
pcratu1·e ol' the atmosphere. 

Lixiviation. the p1·occss of scpal'ating by solution in 
water thoRc nmttcrs which arc soluble in any body 
from those wltkh are insoluble; gcne1·ally applied to 
the fixed residues of bodif's fol' the yiurpose of extract
ing the saline parts, which dissolYc in the \Yater, and 
aftrrwards crystallize on evaporation. 

l\lb:t111·f', the a;;grcgation or mechanical uniou of bndirs 
\\hiclt liavc no a.flinity 01· chemical combiuation. It is 
opposed to solution, where the particles of the fluid 
an•I sol.id body arc 1rnrmaucntly combined. Jn mct·c 
mixtu1·cs, when set at rest, ouc imrt '' iJl commonly 
subsidr and f'orm a sediment. 

Oxid~ttion, the comlJina.tion of any other body with oxy
gen. 

Precipitation, the C'ffcct which takes place in solution, in 
conserp1enccof' elective atti·action, when one mattr r i:.; 
let fall to the bottom in c_·ons<::·qurnce of tl1r fluid pal'ti
rlrs coml>lning with anothc1·. (See Affinity, above.) 
'rhr-lll'Oduct is also called a }Jl"Cripitation. 

Reagent, a body which is bl'Ought in contact with ~motli
er to p1·0111otc the S('1m1·ation of its principles or· con~ 
stituc11t part.;;. 'l'hc rcagruts arc the immediate me-ans 
of}lJ·ccipitation. 

Rectification, tht· r111-thC'r put·ifiration of mattc1·s hy a 
scrond nr third d!stillation or sublimation. 

Reduction, the ln·inging bark the oxyds or cakes of me· 
tals to thr pure ml'tallic state, by cx1wlling the oxy
gen, which L'i generally done by exposing the oxyc1 to 
the adion of l1cat along with some matter containing 
carlmn; when the OX)'J.;'f'll and carbon go off in the 
ft11·111 of rarbonic acid gas. leaving the metal pm·e. 

Residuum (1'ormc1·lyraHed raput-mortuum), that pa.rt of 
a btu.l_y \1,rhifh remains after a pm·t has lwcn sepal'atcd 
by an opt·1·ntion, surh a.r; distillation or subl.imation. 

Sa.tu1·ation. Most. bodies that have a chemical affinity 
fo1· c·arh otl! t'r will only unite in rert.ain 1wo11orUonc;. 
')'h<' ll .. tl1f'l0£'fo1·e. a fluid has dissolved as much of any 
;e111lrntanrc as it will dissohTc. it is said to haYc reacli
t>d t.hc point of saturation. Thus, water will dissolve 
om• quartrr of its wt•iglit of common salt; a1Hl if mol'c 
is ad{lcd 1 it will si11k to the bottom in a solid statr. 
Some fluid!-1 wiH dissoln• more of certain sul>stanct·s 
when hot tha.n whrn cold. Thus water when hot will 
di "~111he a much larger quantity of nitre t11an when 
col cl. 

Solution, lhc dispersion of the particles of a solid body 
in UJl} lli1id in so rriual a m'anncr, that the compound 
li11uor shall hr prrft•rtly and permanently rll"'ar and 
trausJHtrcut. This haJll>l'llS "lien the pa1·ticles of the 
yo1 .. 1. 67 
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ftuid have a11 affinity or clccti.-c atfraction for the 
partirks of the solid. Wh en s11Jid 1u1·ticlr~ arc only 
disp~1-sed in a Uuid by mrchaniral means. it iq mix
tut'l', and the com1Jountl is commonly opnq ;1e and 
mudlh. 

Sublima.'t:ion is to dr·y matters what distillation is to 
humid ones. It is the in·oces.~ by wbirh the rnlatile 
are sepamtc-1..l from the fixr<l ]>arts 11f boJics by the 
application of heat alon<- without moist<1rr. 

Vitrification, thr ~onvcrtion into gfas~ i1f s1.1ch substan
ces as arc cupaUlc of assJ1ning that fo1·111. 

Volati.lization, the r ctlueing intil va111rnr snch subst;rn .. 
ces as arc capable of as:•mming that st.tte. 
CHENOLEA, a genus of the Ol'<i('L' nHmr.~.n1ia. in 

the pcntandria class of Jllants. The calyx is c,·h·111h1·, 
oncMlrafCd, fi ,-c-partcd; l'aps. oue-crllccl~ with nn~· sniooth 
seed. There is onC' spec it•s , a. native of the Capt•. 

CHENOPOOIUl\I, goosi!1oot, or wilJ oruch. a gL'IHl!'I 

of the dig) nia ordrr, in the prntandria class of 11l v.;;, 
and in the nn.t•n-al method 1·a11ki ng untkt" the• 12th 11~ o:t•r, 
holo1·arrre . Thr calyx is prnb.phyllous and p:--nta.~ou :d; 
no corolla; one seed . lenticular, supcrim'. 'I'h<'1·~· n.r."' 23 
s11ccies, 13 of which arc t1atin-s of Uritain. Mn'lt of 
them liaxr an aromatic smrll. A s11erir.s '.\hi:·h p·~1\vs 
nrar the ~kdifa~nanean is :1sed b) thr li~g · plLm<i .in 
sallads, on account of its saJdsh aromatic foste. l1\rom 
this plant kelp is made in other countries. The most rr 
ntarknblr arc: 

1. Ohrnop6tlium ambmsoidrs, or the oak of Cappa 
doria. Thrse a.re easily p1·opagatctl from seeds, an<l 
thrive best jn a 1·ich soil. 

2. Clit•n 11poclium lmnus Hf'nricus, or common Ens·lish 
nu•rcnry, found growing naturally in shady lanes in ma
ny ]Jlarrs in Ikitain. It was fo1·nuTly used n8 ~pinach, 
lrnt is now disused. being ?,Teatly infcl'ioi·. As an Ul'tielc 
of thr matr1·ia mcdica, it ;.o:i 1·ankctl among tht• emollient 
hC'rbs, butl'art'ly tiSl'll in flJ'artire. The lc;-\WS a1·c appli
ed by the counfry-propk for healing slig·ht woimds, 
cleansing old ulcers, anti the like pul'poscs. Tlw l'ootc; 
are given to slice}J that haxe a cough. Goats and sheep 
arc not fon<l of tile herb; cows, horsC's, and swine, 1·c
fuse it. 

s. Chenopodium botrys, or the oak of J r1·usalem. like 
tlJat of Ca1Jpadoria, thrives b(•st in a 1·ich Jiglit ea1th, 
and may be easily propagatetl (rum seeds, •t5 indeed all 
the otl1er s11ecirs may. 

4. Chcnopodium scoparia, tlie brlvilkrc, or annual 
mock cypress, is an ornamental plaut. It is eaten in 
China. 

CHERLERIA, a genus of the derondr·ia frill'Jnia 
class of plants. The Hower has properly no pdnls; the 
ncrtaria. arc fiye in number, rountlisli and rmn1·~i11at<'d, 
very small, and pl:lccd i11 a ri1·cular <lircctiou. Thr fruit 
is a ca11sule, formed of threr vahcs, aud couta.ining 
three srcds. There is one species. 

CUERMES, in zoology, a grnus of insrct.• bclon,i;-
ing to the oJ'der hemiptcra. 1."'Ju• r ostrum is situated ou 
the brrast: the frrlrrs arc longei- than tht' tl1111·;1x: t!tc 
four wings are deOt•ch'd: tl1f' thor.o .. is gibbous; a11d the 
fl'Ct arc of thr jumping kind. Thrre a1·c t ';" spccirs. It is 
an ins~rt to hr met'' ~th in p;rl'at_ 111~111b r1·s l.1pon th,• fig~ 
tree. 'I Irr I arm has six fret. It 1s hkc thr 111scc(, "lrrn 
provided with wings. Its form is olilong, anti its moliun 
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1.• slo\>. The chrJsalis <Elfers from it hy two flat buds 
that spring· from the thol'ax, an<l inrh:sc the wiugs, ~f
tl'rwards seen in the pe1-fcct imwct. These rlu·Jsalnls 
arc fiwruently met wilh on ph11ts; a11!1 t[,c two plates of 
their thorax g ive tl_lClll a \Jroad unrouth. :l]lpearan.cc, 
and a heavy look. When the little chr~sal1ds arc go mg· 
to be mrtan1orphoscd, they l·ernain rnotionlc·ss 11wlrr 
some kavrs upon which tlw~· fix th!.'ms('·!\(~S. Thri1· ski n 
th,·n diYides •111111 the hcacl and thol'ax, and the iwrfoct 

~~sf''. ·t~n~~i\1~~~ ,~~~·l~h fl~;!.tl ~~ ::~~s~v i :i~:~e ~111~1·1!;~.:~~;ic;~1 ! ;:7ci~! 
ho1i:,. ScYcral species an· v1·o·ridcd at thr extremity of 
thcii· bndy "itl1 a. small sluwp p ·1intrd implement, I.mt 
whi1·l1 li:•s corncalnl, ancl wh.r h tlffy draw out in rn·1..kr 
to tkJ»isit thdr (.'ggs, hy making a punctu1·c in thq1lant 
that Slli:.s thrm . .Hy tlds mrthud the li1·-trce rltc1·mcs 
protl1;< ~s that l'll"l'l!lOus seal,, 1u•utubrJ'atwc wlih h is to 
b(' tniin•I at il1e st:mmit of t lw l.u·:md1e:s of tl!rtt ti-re, antl 
wliicli is fot·mrt.I. Uy the 1..•xtrnvasation of the juices oc
cas~ .iwtl by the p•1rn b u·cs. The young lan·~ shelter 
the:nsl' IYcs in reJlq containrd in the tumour. The white 
dowu, under \\hi( Ii the lan ·a of the pine-chcrmcs is 
found. sc1·n1s to be Jlt'udurcd much in the same man
m·r. That of the box-tree chcf·mcs producPs no turber-: 
cuhl lik~· those; but its i1 1111ctm·es make the leaves of that 
tr" '(' bend am.I grmv hollow in th{'; shape of a cap, which, 
b) the union of those inflected lr<ffrs, 1n·oduces at the 
extremitv of the IJranclies a kind of knobs, in '\ hirh th(' 
l:u··· m of that insect tint.I shelter. The box rliermcs, as 
weU as so me others, ha/3 yet another i1ccu1ial'ity . which 
is. tlrn.t the 1avva aml its chrysalis rjt'rt at the anus a 
wl1ik sweet-tasted matter, that softens undrr tl!C' touch, 
and is not unlike manna. T'tds substance is found in 
small white grains within tl1e b:tlls formed by the box
lea\·es, arnl a. stl'ing of the same mattct· iq often seen 
dept•1viing· from the anus of the insect. 

CHERT, among miners, denotes a kind of flinty 
stone, found in thin strata in quarries of lime-stone. 
'l'hi'-l stone is usually amorphous, occul'l'ing sometimes 
-in mass, somdimt·s in round balls. Its specific gTavity 
is fro10 2.699 to 2.708; colout· usually greyish bl ue, but 
ji sometimes is found grey, IJlue, green, and brown of 
different shade~. D.iffaent colom·s frequently a11pear in 
t be same specimen. It is called by Kirwan, hornstone, 
and bJ him it is said to consist of 

7Z parts of silica 
!?~ -- aluminc 

6 -- carbonate of lime, 

100. 
CHESS, an ingeniousgamc, performetl with different 

pieces of wood, on a bo~u·tl diYided into 64 squares or 
houses, in which chance has so small a shal'C·. that it 
mai be doubted whether a JJ•rson e\'er lost but by his 
own fault. Each gamester has eight dignified 11ieces, 
..-iz. a king, a queen, two bishops, two kni~·hts~ and t\vo 
rooks, also e-ight pawn.~; all which, for distinction sake, 
uc pa.intrtl of two different rolours, as whjte and black. 

As to thcu· disposition on t he board, the white king 
i< to be plarcd on the fom·th black house from the co1·
m•r or t.hc board, in the first :uul lower rank; and the 
bl.,ck ki:ng is to be placed on the fourth white housr on 
the oppo!J.te or ad versar;r's e1'd of the l>oard. The 
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queens arc to be placed next to the kings, on house• of 
their own colour. Next to the king and quern, on l'a•·b 
hand, phtre the two bishops; llC'\.t to thC'n1 tht• two 
knights; and last of all, on the corners of tltc boa1'1\. 1he 
hvo 1·ooks. As to the pawns, thry are plared without tlis. 
t.in<'tion on the scroml rank of the house, mw bt•forc 
earl1 of' the tlignified llieccs. 

lfa.villg tl1us dispo5ctl the mC'n. the onset is common .. 
ly bPg1t11 l>J the pa:wr1s, which m:ll'rh straight f Jl'w:u·d 
in thrit· own fill', on(' house at a time, except tht· lirst 
mo,·e, when it can achanC"e two houses, !Jut lllH'r 
mo H'S I.lark\\ ards. 'I'hc manner of their taking the :ld\cr
sa1·y·s rnc~-1 is si~lewa.ys, in the next house l'oi·wiu·ds; 
where hanng rnpbvated the enemy, they moYe forwal'd 
as bc•fo1·c. The l'Ook goes forwa1·d 01· crossways th1· 111gh 
the whole tile and back again. The knight ski1is ha/k. 
ward and forward to the next house, save om·, of ti dif. 
fere11t rolour, with a sitllin.;· march, or a slovc~ and thus 
kills his t•nemies thatfall in his way, or guards his fri1•nde: 
that may ~e exposed on that side. The bishop walks 
always in till~ same colour of the field that he is plan·d in 
at first, forward and IJackw.ud, aslope, or diagonally, 
as fur as he listi;. The quern's walk is more u11iH'l'!-ia.l, 
as shr takes an the steps of' tllC hefore-menti1111('d pirres, 
exrepting· that of the knight: and as to the king's nwtion, 
it is one house at a time, and that either forward, back. 
ward. slo11ing, or sideways. 

As to the ml ue rJ' the di lfe1·ent pieces, next to the king 
is the qurcn, after her the rooks, then the bisho11s, aud 
last ol' all th <' dignified picrrs comrs the knigl1t. The 
diffCl'CllCC Of the W?I·th of pa.wns is not SO great l\S that 
of no!Jlcmcn; only, 1t ruust be observed, that the king's 
bishop's irnwn is the best in the fi eld, and thel'C't°ore the 
skilful gamester will be cat'ef'ul of him. It ought also to 
I.le obsCl'\'Ctl. that whrreas any man may be takrn. when 
he falls within the rcacl1 of any of the adrcrsal'y's pieces, 
it is othc1·wise with t he king, who, in such a case, is only 
to he saluted wlth tlte word chech, ,-v:.u·ning him of his 
danger, out of which it is abso]utrly necessary that he 
move; and if it so happens that lie cannot mo\T without 
exposing· hjmsdf to tl1e like inconnnienry, it is check
mate and, the game is lost. 

CHIAROSCURO, effect p1•oduced i:n painting or 
drawing, by an al'tful cornlurt and union of colom'8 and 
light and shade. Sec P .HN'!'ING. 

CuuaoscuRo is aJso usrtl, improperly. to express the 
gcMral effect of light ancl slcade produced iu painting or 
drawing· by 1.hc use of one ti nt only, ac; in designs execut
ed in while and black, oi· white anrl brown, &.c. 

CHIEF, in heraldry, is that wl1ich t~kes up all the 
np1icr- vart of the esrutchcon, from side to side, and re
presents a man's hea11. 

CHILDREN, are in law a man's issue begotton on 
his \\ifc. In case land is given by will to a man and his 
chiJdJ·rn, who has such alin, the deYisce takes only an 
estate for life; but if there is no child living, it is held to 
lie an estaie tail. 1 Veut. 214. 

CHILI AD, denotes a thousand of any things, ranged 
in sewral di\isions, each whereof contains that numlJer. 

CHJI,IAGON, in geometry, a rcgulat· plain fi.<;"ure of 
!000 sides and angles. It is easily demonstrable that the 
sum of all the angles of such a figure is cq ual (o I 96 l'ight 
ones. F'or tile internal angles of eYery plane figure are 
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equal to twice as many ri;,ht angles as "(.lie figure tintl't 
siM~, cxl"C·pt thost' four ·which al'C .aiJont the crntv~ of..,.thc 
fl.gurr. Hrili:e it m~ty he rcsob-cU mto as many tl'ian:,lcs 

as ~l~11:;i:•~J1~' i~~-DREDS, stewards ojthe. Of the 
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-::J::J::j:---·----3F~~f+=1=o;J~:--rn 

~~~~ili~~1E=~~~m 
A table for tli,itling tlic cVimc-barrcl of the h1111dreth 

Psal1n. 
hu11d1·ctls into which many of the English counties ,,,.ere ii 
tliYidcd by king Alfred for tltcit• b.ctter go..-ernmcnt, the a 111111111 
·~':,';~~l~;ft~~'.:,.:,'.~8 ot~g~~a~~'~;~~t,~~:~,~,~~:~~~~ ~~~;~~'. ~:~i f 1 

so 1•c111ains at p1·rsrnt; cxrrpt with 1·egard to some, as i_he ~ = : :::: : :::: : === ~ 
Chiltt•rns iu llurkin.ghamshirr, which l~arn b.ccn b)~ ]H'n·-

ilcge annexed to the cmwn. These l!a'mg ~tLll thc 11• own If you would haYC your cl1imcs complete, you_ ought t• 
cou1·ts, a stcwa1·<.1 of those roul't'i L<s appo111tcd by the have a set of bcllR to the gamut nntcs; s1~ a~ that carh 
cha11cellnr of the exchcriuer, will! asala1·y of 20.~. arnl all bell haxing the true sonnd of sol, la, 1111, In, .r<:1.11 may 
fees, &r. belonging to tlic ofik('. Thi~ is made ~ matter play an) tune" ilh its Hats and slu11·ps, 11<1): cnn tne Ua1:1s 
of convenience to the members ofparltamrnt. W\Jcn.:-my. and ti·ebk. with one bal'rcJ. And U.v S<'ttmg the uarn.e~ 
of' them wi~lirs to 1·rsign, he accr1lts the stewa1·dsl11p o( of your bells at the l.Jrad of any tune. you maY: t1::lnslcr 
the Ciiiltrrn liun<krds, which varatcs bis srat. tli.lt tune to your chime-barrel: "i~liout any s~1Il. 111 mu-

CHll\lAlUlHIS, a gPnus of tl1c <lass and ord.er· pen- sic; but obscne, that each. lme m the musLr JS th.1·re 
tantlria nwnng,vnia. 'l'he essential charaete1· is; co1·. notes distant; that is, thei-e is a note IJctwccn each lmc, 
funnel-form; caps. inferior, obtusr; two-rcllc<l; two-\'al- as wrll as upon it. 
ved; seeds one in each cell. 'l'hc1·e is one species, a lofty CHUtI~EY. The rules for 1.mildingrhinmeys, in Eng. 

trcc'1~~~~cof,?~~;~~:'.
1 i~okintl of pc1·io<lical musir, Jll'o- ~~~'~0~~c~i~-:~1r'~\,~0c~1ii1~~~1~~~~:~~'.~."~'.1 ~i~;.~~~1';cti1:;~·~~s~ 

ducctl a.t equal intenals of time-, by means of a part1cu- 011 the bark of any chimney be laid with a tt-imn~er. s. 
lar appal'atus added to a clork. That 110 timbcl' IJc laid within th(' funnel of any chunuey. 

In ol'dcr to calculate numlJcrs fo1· the chimes, nnd CIUMNEY-SWEEPERS. Tl1c O\'l"rscc1·s, &c. of 
ad a.pt the rhin1c-hal'l'el. it must be obscrn:-d that t1_ie !1ar- any pai·ish, may bind any boy of the age _of eight years 
rel mu.~ttum rouml in the samC" time that the tune it is to or upwai·ds, wlio is cha1·gcable to the parish, to any per. 
play 1·equil'C.'i in siuging. As fo1· thc- rhimc-_llal'l'~I, it may son n!-ling the ti·ade 0 (' a chinmc?"-8wccper,_ till he shall ~t .. 
be made of C'Cl't<Lin IJ;u·r:; that 1·1n1 Hth\\~a1·t it, with a con- tain the age of 16 yea_1·s, pl'Ouded that it be dorn..· with 
vcnient nun10c1· of holc.s p1.111cl1C'd in them. to put .in t1:1c the consent of the irn1·ent of such Ooy. Aud 110 m_astcr 
}>ins that at'e to <11•aw earh hammer;. and tlie~c prns. 111 shall ha,·e more than six ap111·e11tircs at one time. Ern
Ol'dc1· to play the time of the tu He nghtly • must stand ry niastcl' shall cause his name and pJarc of abode to be 
upright. 01· hang t]own l't·om the !Jar, some mo1·e some }Hit uiion a brass plate. au1l to be fixed upon the front 
Jess. 1.'o plare the pins rightly, you may p1·oce('d IJy the of'a k~athern cap, "-hich lie shall }H'O\ide fol' each ap
way of rlnmges on bells, Yi'.!.. l, 2, S, 4~ or i·atlici· in.ake. }H'Cntice, who shall wea1· the same when out upon _his 
use ol' tl1c· musiral notes. OIJsC'I'\ e wlrntis the com11ass of duty; on pain of forfeiti_ng for C\"~l'Y snrh apprentice, 
your tun<', and di' idc the barrel according·ly ~i·on_i t'n.d 1o alJo, e snrli number, 01· without hanng such cap, not ex-
C'nd. 'l'l111s i11 the following example the _tu11.c. is ci.ght rrrding 101. nor Jess than 5l. . . 
notes in rompass. and thrn·fru·c the Uarrcl is d1ndecl into I~'oJ' an appru·a.tus for swccpmg clumneys, see l\-1.A.-
cjght ]l<ll'ts: these di' isions f.J'C' strurk. round tht' bal'l'cl, CIIINEs. 

opposite to \\hich arc the linmmer-truls;. but ~hen two CHIOCOCC ... \, a genus of the monogynia orllrr, in 
11otcs of the srune sound come together 111 a tune, thcJ'e the pcntantlria class of i1lants, and in the natural method 
mu-,l be two hammers to that bell to strike it. Then }OU ranking under the 48th artie r, agg·l'rgatre •. Thr nn·o~a 
:1~·~1~0 a~~'"!1~~s~~~;o~~~s~b~:~::;il!~~il;f;~s n~1;1~1~;:s. d~:~i~~ 1;.0~~:. is fu11nel-sha11e<l and erp1aJ; the 1Jer1·~' umlol"ular, ths

tunc. Th11c; the hwull'cth Psalm tune has twrnty semi- pc~~~1;J~ ... t~·~~J~1,c~~ca~~~1~:.~d:·~~: 1~;:~ frin~e-trec, a 
b1·iclf.i, lhc li1·st note of it is mso a sem.ibri~f,_ ~d .thel'c- g{'nus of the monog;yniao1·d('r·, LH:longing to tlH' diandria. 
fore on the chime-1Ja1·1·cl must be a wltolc d1nsio11 froni 5 rlnss of 111ants, and in the nRtural 111ctl1ml ranking u111lc1• 

~0r1~;11'~~~::;~;.;.,b~;·~~~l~~:~.~~~~,~~cl0~;r~\~;·;~llt~',~i~1~·~:~~~c~: ~[:~ !~~~~,:~~c:·~;~~lr:~~'~j,;~:·.~i~:~·~l;;,:~.'.\,''."!i~·i,;'.;~,: ,::~~t~ 
us if the C) lincldraJ supcrfi.dcs of the band wus stretrh- spcrit•sdcscribc<I by botanists. Tltc 1~1ost rC'ma.l'kablc i~ the 
cd out al lt'nn-th. oi· extr11drtl on a. pla11c; and then such a Cliionan1.lius Vil'ginica, common 111 \ i1·p;i11ia and Scmth: 
tabk so dott~1l 01· tli\ickd, if it was to Ue wrnp11cd round Cai·olina, where it grows hy the side ul' t'irnlcts. 1t rises 
tJic l.HU'l'l'I. would show the plaCl'S where all tlic pins arc 1o tl'n ICrt. 

to stand ill thl• l.llll'l'<'l: for thr tints l'lllmi11g a!Jout the til.. CU lRO~J..A, a genus or ill(' nlOIH'P:Jllia Ol'fltT. in the-
ltle, ru·c tlir i1Iaces of' the pius that }llay tlir tunrs. prntandl'ia chi-.;s of plants, mul iu t!u.· 11ah11·al nH'thod 

The notes of' the hundrrtl1 Psalm. ~~~:~:.i11~!i.~~~~r;\~1~r p~';~gl <~~~~~~~·:11~':1~,~~~,~.~~.~~~ :~:i~·:~~~n~~ 
- .. =_=:j--~~~:::::::l0 =1:a~--=-~-~-0= na plac<'d in the tube of th<> rn1·0Jln; th:• antlu·r~ in their a .. e:e~ -e=e-s :e las1 stu.~l' s11i1al; thr Sl'Plk:ist· hiluc:.l;:r. There ru·c 10 
~~:.iC:S=d-- -------- ----- ~1ieLie;, ul' "hich the most remar!,nulc is the 



CHO cno 
Choronia fl'llitescens, a natirn of the Cape of Good When the cacao is pro1ierly roasted, and well cleaaed 

Hope. 'l'he !lowers arc tnbulous~ and spread open at the it is pounded in a mortar, to rc<luccitinto a coarse mass~ 
top. Tl1l'Y a1·r of a lJright t·ctl colour, aml "hen a la.rgc \\ liich is afterwards ~;round on a stone till it is of the 
num1Jr1· of thrm open on the same plant, they make a necessary fineness: the paste being sufficiently gl'Ound, 
fine a11pearanrc. They are produced from June to au- it is put hot into tin moulds, in whirh it congca.Js in a 
tumn. and the seeds 1·ipen in October. vc1·y li~lc ~ime. The for~n of these moulds is al'l..1itrary; 

CIUROGRAPHER OF FINES. The officer in the the C) lmdr1cal ones, holdmg two or tlu·ec pountls, are 
rommon pleas, wl10 engrosses fines in that court, ac- the most Jlroper; because the hu·gcr the cakes are, the 
kno\\ !edged into a pcq>etnal record, after they a1·e ac- longcl' they will keep. These cak«s a!'c vel'y lia~lc to 
knO"wledgcd and fuJly passed by those officers by whom take any good or bad scent, and tht·rcforc thC'J must IJe 
they were rxamincd, and that write or deliver tl1e inden- carefully wra11t up in pa11er, and kept ju a tlry place. 
tures of thC'm to the ]lal'ty. This officer also niakrn; two Complaints a1·e made, that the Spaninl'ds 1nix "ith the 
indentures. one fo1· the lrnvcr and another fortlic se1lcr; cacao-nuts too great a. quantity of doves ancl cinnamon, 
amt makes one othc1· iuden~tcd piece, conta.ining also the bcsi1lrs ?ther drugs, ns musk, aml.lug1·is, &.c. T!ie gro
<'lft•ct ol' the fine, which he clclivcrs ovei· to the custos cers of' l.>iu·is use few or none of these ingl'ctlirnt"i; they 
brr\ inm. only choose the best nuts, ,1,.-hicl1 are calll'tl caratca, f'ron1 

CIUllURGERY. See SURGERY. the place whence they m·e brought; and with these they 
CllITON, n genus of the 01·dcr of Ycrmcs tcstaccre. mix a n~ry small qunntity of cinnamon, the frrshc.c.;t Ya

Thc shell is v!atrd, an<l consists of many parts lying up- ujlla, and tl1e finest sugat·, but' e1·y seldom n.11:r cltnes. 
on earh other trnnsrnrscly. The inhabitant is aspcdes of In England, the chocolate is made of the si111plc rarao, 
<lot'is. Thr1·" arc nine species. Sec Plate XXXUI. Nat. exccptillg that sometimes sug·cu·, an<l su1nctimcs nrnilla, 
llist. fig·. 117. is added. 

CHIV Al,RY, a tenure of land by knight's service, Chocolate, fresh from the miU, as it cools in the tin 
whcrl'by the tenant is bound to perform some noble or pans into which it is rl'ceive<l, bcromcs strongly dcctri
miJitary oflkc to l1is IUJ·d. cal, anti it retains this proirnrty some time after it ha$ 

CHLO RA, a genus of the monogynia order, in the oc- been tul'ncd out of the pans. 
tand1·ia class of 11lant•. The calyx is octopl1yllous, the co- Chocolate 1·eady made, and carao-pastr. arc prohibit. 
rolla monopctalous and octofiJ; the capsule unilocular, ed to be imported from any imrt be)'o111l the seas. If 
bivnlvcd. aud polys]lel'mous. The1·e are four species. maUe and sold in g·rratBl'itain, it pa)·s inland-duty ls. 
CHI~ORANTHUS, a.genus of the class ~md 01·dcr te- 6<l. per pnund avoirdupois: in must IJe indosccl in papera 

tt·mu.lria monogynia. 'I'he essential chal'actcr is, calyx containing OHC pound earh, and Jll'oduccd at the C'XciSC'· 
none; corolla thL·ce-lobed, petal by the side of the germ; oflicc, to be sta.mvcd. Upon three days notice given to 
anthers grawing to the petal; drupe secde<l. Thc1·c is one the ollicer of excise, pl'ivate families may make rhoco
specics, a nati\ e of China. Jate for tl1cir own use, p1·0Yidecl no less than ha.Jl' ahun-

CHl.ORl'l'ES. in natural history, a kind of greenjas- dre<l weight of nuts arc ma.lie at one time. 
per, but almost as pellucid as the coarser emeralds. This CHOENIX, a dry measure, containing the forty
minernl entl'l'S as an ingredient into diffel'ent mountains. eighth part ot' a metlinmus, or six busltcls. Hr nee the 
Jt issomctiml'S amo1·phous, and sometimes crystallized in cckbratetl proverb of Pythagoras, Su11cr chmnice ne 
ohlo11g. l'our-8id~d, acuminatcil crystals. lt8 texture is fo- sedeas. 
liate<l; it is 01mque and gl'een. There ru·e four species. CHOLERA MORBus. See MEDICINE. 

1. The ca1'\l1y chloritc is composed of scales scarcely CHONDR1LLA, a genus of the polygamia requalis 
oohering, either heaped together, or inYesting other order, 111 the syngencsia class of plants: and in thr 11ati1ml 
stones. Lt f'cl'ls g1·ea.'ly, ghrcs an earthy smell when breath- method ranking untler the 49th order, compositre. The 
ed 011; an1l is. difficult t~ pulverize. The colour is grass- r~rcptacle is naked; the calyx calyculated; the pappus 
green, so1nrtimcs grt'E~nish brown. or a very da1·k green ~ snnple and stalked; the florets in a manifold !:irrics. 
inclining· to b.lack. 'Vhrn the powder ofthechlorite is ex- The1· ~· are three species. 
posed to the blow-pipe, it becomes brown: it froths and CHORD, in geomctl'y, a right line drawn from on• 
melti;; into a dark-brown glass; with bor~LX it forms a extremity of an arch of a circle to the other. Sec GE0-
g1·eenish-bruwn .~lass. llETUY. 

2. Comrno11 ch1oritc, tei~ earthy; colour tlru·k green; C1wuns, Line of, one of the lines of the sector and 
s1rca~. 1nountai11-gl'er11. plane scale. See .MATllEMA'l'JCAL JNSTRU~F.NTS. 

3. I•'oliatcd cJilorite, colour dark green, sometimes CuoRns, or CoRos, in music, are strings. by tl1c. vi-
r1'.'.f.11':\.1lizrd i11 six-sided tubes; greasy or pearly, texture bration of wl1ich the sensation of sound is excited, and 
foliated. by the divisions of ·which the several degl'ees of tune are 

4. Shistosc clilol'ite, strnctureslaty; fragments ftattc1l; dcte!'m.ined. 
rnlo111· grer uiHh-grry, or da1'k green inclining to black; To find the number of Yibrations made by a musical 
1'it1·f'ak mo.untain gn·en. c11ord, 01~ string, in a. giYcn time, ha\·ing its weight, 

Suppc;srng tl1at . thl'se an?.lyscs are arcurate, the dif- length, and tenf;ion, ~;iven. Let t be thr length of the 
fer< n~e bc•twe~n t!1cm shows that the cllloritc is not a chord in feet; 1 its weight, or rather a small wright 
rh··mu-a.J comb111at10n, hut a mecl1anical mixtul'e. fixed to the middle. and equal to thatofthe whol<.' rhord; 

CHht:l,I.ATE., in commerce, a kind of paste, or and w the tension, or a wdp;ht by which the chord is 
~ake, 11re.pare.tl ch1cfty from Hie cacao-nut. •!retched. Then the time of oae nbration will be ex· 



CIIRONOLOGY. 

11 ;r- . 
iu·esse<l by --:; vs:ifyv; consequently the number of n-

7 f 52!W , 
brations lH~r sccgncl is equal to - V -l -. Thus, if 

11 
·w = 28800, or the knsion c<1ual to 28800 timc!1 the 
wrigl1l uf the chol'd, antl the h•ngth of jt th1 cc feet, then 
thj• last thcort•m [.;in·s S~4 ncal'ly for the number of vi
br:ttiims mailt: in L'arh second of time. But ifw = 14-lOO, 
tticrl' would be only 250 vihra.tiaus }1Cl' second; and if 
w = 288, there ''"°uld be 3,1::H· vibrations per second. 

CllORIAMlluS, in anricnt poet1·y, a foot consisting 
Qf four .s;yllal>k8, tl1c fil'st and last arc long, antl the two 
midtll<" outs a1·e sl1orl; 01·, whirh is the sa.mc thing, it is 
1nad1• up of a trochmus and iamlrns: such is the wortl 
nobt.Iitas. 

CllOROGRAl'llY, tho art of making a map of some 
eou11t1·) or JH'O\'itw(·. 

Cl11)rog1·apl1J differs from .;cography, as the,lcscriJJtion 
of a particular couuti-y docs from that of the whole ca1·th; 
antl from topograph.), as the lksn·ipiion of' a countl·y 
difR·1·H from that of a. town OI' district. 

CHU3.E, fo <U:tion, is an im Ol'[lOl'eal thing, antl only a 
1·ight, as an annuity, lrnrul, co,·cnant, &c. and gcnel'aJly 
all ca;1scs of suit, for any duty ()J' wrong, arc accounted 
rhust•s in actirm. Choses in atUun may be also callc<l 
cl1ose8 in snspcnse, as having no 1·cal exi8tcncc, antl not 
being· pt'opcrly in our· possrssiou. 

CIUU8'1', 01·1lcr of~ a military 01·tlrr, founded by 
Diunysius I. ki11g of Portug·al, to anirnalc bis nobles 
agniR't the l\fou1·s. 

'flic arms of this order arc gulcs, a patriardrnl cross, 
"li;u·1;cd "ith anothc1· ct·oss a1·gr11t: ti1cy had their rc
~idt'tH'('. at fit·st at Castromarin, afterwa1·ds tiley rcmov
t'<l to fli(' <:ity or Thnmat·. M Leing neru·er to the l\toors 
of A1ulalusia and .Esfrcn1atlura. 

CllilOMA'l'lt:. in thr anticntmusic, the second oftlie 
three kinds into whid1 tht• consonant intcn~lls wr1·e sulJ
tlividt•d into their ro11f'i11no11s part.~. The other kinds 
arr c11lm1·111011ic and fliatonic. 

CHROMATICS. th:tt part ofoptirs whid1 explains 
th(' SI'\ <.•ral pt·opertirs of rolonrs. See OPTICS. 

CUilONI{', 01· C1mo~rcA1., among })h~sirians, an 
app, llation ghr11 to clistascs that cnntinuc a long time, 
in rn11lr;t11istindio11 to tho~C'that soon terminate and <ll'C 
rallrd arutr. St•c M:i-:.01c1N 1::. 

CllRONlCLE, in ma1krs of litrraturr, a species or 
1..ind ol' histf)t',Y. dis11osrd areordi11g· to the m•dCJ' of timC', 
~11Hl agTcrinp; in most 1·rsp<'t t"i with .anuals. The. wcwd 
d1r11nidt• is now IJrcomr ubsoktc, bcmg sC'ldum used cx
''CJl in SJH:~1king ol' the old Eng·lisJ1 histories, as Stowe's 
d11·011itk, Holiugshr.il"s clironiek. &.c. 

CJIHONOLOG1', 11ic m·l of measurin~ and distin
guishing time; ~ ifh tlil· clod.riiws or dates, epochs, re1·as, 
&r. is a srirncr oflhe utmost impo1-ta11r c fo1· the right 
1rnM1·slan<li11g ol' liis:tr: l'.Y· Jt drpentls and is t'ourulrtl on 
1st. <1st1·0110111iral ol:senafions, rsperiall) of the cr]j11scs 
of' tilt' .'11111 alltl moon. ro111bi11rd "itlt cakulations of the 
Jrill', HIHI a~ms of clim·r. nt nations. .2dly, 011 tht• testi
mr.111·~ of rrt•tliblr. :111lhors. Sill~·, Such epochs in histo
i·y 11 ... ha' c m·n1· !Jt·c11 rnntra' l'l'il"tl. 4thlJ, Ancient nte-
9ali;, coin~, monumcnDl, antl iuscriptions. 

Sir lsnac Newton hrui show• that the clironolog-y of 
andl•nt kingdoms is inYoh-rd in the greatest unrer·tain
ty; nnd that the Euro}Jcru1s l1atl nu chronology bl"'f'orc the 
existence of the .Persian C'mpi1·C', or 5S6 years lH.:fore 
CJ1rist, "hen Cyrus conquered Da1'ius: that thr anti
quitks of tlu· fi-?:eeks ~re full of fabks, till this period, 
antl tlrnt after this time several Greek historians intro
duced the computr.1tion l>y gen('l'ations. 

The cht·onology of the La.tins was still more unrrr
tain: thcil' old l'ecol'ds having been burnt b)· the Gauls 
120 yea1 s afll•r the expulsion of their kings, and SSS be
fore the birtb of Ghrist. The ch1·onologersofGaul. Spain, 
Gc1·many, Snti1ia. Sweden, l~ritain, and Irela.ml, ~u·c of 
a still ta'irr uate; fo1· Scythia IJryond the Danube had HO 
Jcttr1s till Ulphilas, their bishop, fn1·mcd them, about 
the year 276. Germany had none till it recei''l'd them 
from the \Vcstern empirr of' the Latins about the real' 
400. 'l'hc Runs had none in the clays of Pt·ocopius, 
about the year 526; am! Sweden and Norwa} rcrrirntl 
them still latt.·1'. 

Sir Isaac Newton. after a general arcount of the ob
scurity and defects of the andent. chl'Onolo.~y, ohs::-nes, 
that though many of tl1e ancil'nts computed b~ succes
sions and gt·nrratiuns, yet the Egyptians, Grerks, <Ul.d 
Latins, rl:'ck011ed the l'eigns of !dugs equal to g''-'lh.'J'a-

1.ions of men. an<l three of them to a hundred, and svmc
times to 120 ) cars, and this was the foundation of' their 
tc<.'lrnical rl1ro11ol vgy. He tlirn 1n·occrds, from the or
dinary ro111·st• of nature, and a 1lctail of lii.qtorit'aJ facto;;, 
to slinw thr difference IJetween rrig·ns and grnrl·a1 ions; 
and that, though a gl'ncration from fathc1· to sou may 
nt an a' c1·c1gc be rcrkonecl about 33 years, ot• th1·rc of 
them equal to JOO years, yet, when they :u·e takcu by 
the eldest suns, tl11'C~o of them crttmot be estimated at 
more than about 75 or 80 years; aud the reigns of ki11gR 
arc still shortcl'; so that 18 01· 20 years may be allowc.tl 
a1:1 a just medium. Si.r Isaac then fixes cu1 fo111· 1·C'ma1·k
allle prrio<ls, 'iz. the retm•11 of the Hcmrlidre into the 
PcJoponncsus, the taking of 'J1roy, the Argo11aufi1 ex
pedition. and tl1c rch11·11 of Seso!-ilris into Egypt after 
his wal'S in 'fhrace; an<l he settlrs the rvoch of' cat:h by 
the frue ,-alue of a gen<'ration. To instance only his es
timate of th at of the AJ'gouautic exprdirion: Having fix
ed the ret111·n of the Hc1·ac:liclm to al.Jout the 159th }r~u· 
after the death of Solomon, and the destruction of '1'1·oy 
to ahout the 76 Jear after tl1a.t period, he obsern•s, that 
Hercules the Argonaut Waq the fathel' or Uyllus. the 
f'a.thrl' of Clc1·dius, the fatliC'I' of Aristoma.chus. the fa
the1·of At·istodemus, who conducktl the HcracU<l~ into 
Pclo'flonnesus: so that, i·cckoning by the rhiefs of' the 
fa1nily, their retum was foul' generations late!' timn 
the Argonautic expedition, vvhkh thcl·cfore ha}lpr1t
cd ahout 43 nars after the death of Solomon. 'l'hi9 
is farther co'nfirrncd by another argument: .JEscula
]Jius and Hercules were .Argonauts: lli11porra.tes wa!IJ 
the l8tl1 inrlusivdy from theformerhythc father's silll', 
and the I 9th from the latter by the mother's side: now, 
allowing 28 or SO years to carli of them~ the 1; intenal'l 
by the father, and the 18 intc1·,·nls by thr mother, will on 
a medium give 507 yeai-s; and thes<·, l'l'rkoni11~ bark 
from tht• ('011\lll{'nremcnt or the Pcloponncsian w:u", Ol' tlte 
4Jlst )Cm·. before Ch1·ist, whrn Ilipporrntcs b<•gan to 
flou1·1sh. \\ ilJ place the .A.rgouautk c1'..pctlition in the.~ 4Stl. 
)C:U' after the death of Solomon, or 937 before Clli·ist. 
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'.l'hr otht1• kind of reasoning by which sir Isaac New
ton ent.1tarnurs to esia1J1ish this epoch, is purl'ly ash·o
nomiral. Thr sph<'l'C was fo1·mNl by Chiron and Mu
.sreus fur the use of tl1e A1·goua11tic rxveditirm, as is plain
ly shown Uy sr' C1'al of the asicl'isms refrrring to that 
<'n'nt: and at the time of the eY.pcdition the cardinal 
points of tl1r equinoxes and solstices were placetl in the 
middle of the constrlhition"t Aries, Cancer, Chclre, aml 
Ca11rirorn. This point is cstablishC'd from the considrl'n
tion of the ancient Greek calf·ndm·. which consisted r:·f 12 
luna1.· months, and each month of s'o days, which rrqufred 
an intercal:u·y month. Of course this lunis0lar JCal', 
with tlie intcrcalary month, hrgan somet-im.t·s a wrck or 
two before or after the equinox 01· solstices: aud hC'n.ce 
the first asfrononH'i'S wc1·c led to i he before-mentioned d:s
position of the equinoxes and solsticcst and that this was 
really the rase, is co11fi1·med by the testimonies of Eu
tloxus. AratuF.i, and Hippar.chus. Upon these }H'inciples 
sir Isaac proceeds to argue in the followh1g mam1e1·. 
The equinoctial colu1·e in tlic end of the year 1689 cu~ the 
ecliptic in ~ 6° 44'; and by this reckoning· tlie rqumox 
bad thrn !;OllC Liack 3G0 44' since the time of the Argonau
tic expedition. Ilut it recedes 50" in a yea.1', OJ' t 0 in :"'2 
yeal's, autl consequently 36° 441 in 2645 yeal's; and this, 
counted backwards from the bcginningof 1690. will place 
this expedition about 25 years after the <kath nf Solo
mon. But as there is no necessity for allowh1g that the 
middle of the constellations, aec01·riing to tl1C' g;eneral ac
count of the aneirnts, should be precisely the middle hc
twt:cn tlrn 1wima Al'il'tis and ultima Caudre, our autlao1· 
11rorecds to " examine what were thosr stru·s through 
which EudoxuR niru.k. the cnlurcs to ]lass in the 1n-imitive 
sphere, and iu this way to fix the position of the cardinal 
1>oinb1."' Now from the mean o-f firn places lie finds, that 
thf' p;rratcirclc, wl1ich in the 111•imitives1>hel'e, desrribed 
b) Emlnxus, or which at the time of the A1·gonautic ex
Jlrtlition, WaH t!Je Cf}lli.nortial CO)ure, did in the end or 
1989 mt the ecliptic in ~ 6° 29' 151

'. In the same man
JH~I' our author dctcl'l11ines tliat the mean place of the 
solstitial cohll'<~ is Sl. 6° 28 1 4611

, and as it is at 1ight an
gl<'s with the othet·. he concludes that it is rightly drawn. 
And hence he infers that the cardinal points. in the intcr
ya] between that ex11ctUtion ruul the year 1689, have re
ceded from those colures ls. 6° 291

; wliicht al1ow!ng 72 
year~ tu a drgl'et'. amounts to 2627 years; and tl1rsecount
ed lrn.ckwardH, as al.)()n, "rill Jllace thcArgonautic expedi
tion 43 years :ifttt' the death of Sulomon. Oa1· a11tho1· 11as, 
Uy otlit?l' metlwds also of a similar nature, establislie<l 
t!iis <'l>oeh, '1111l 1·etlured tl1e age of the world 500 yea1·s. 

Tlte ·use of chronology.-Thedhisions of time which are 
rnnside1·etl in rl1ronology, 1·elate either to the different 
methods of computing days, months, and yeru·s, or to tl1c 
l'ClWldrnlJlc reras or epochas from which any yeru· re
cch rs its nn.mct and by means of which the date or any 
cYcnt is fixed. 

Days han been wry differently terminated am\ di,·id
ecl by difth·cnt people in different ages, whicl1 it is of some 
imp,irtanrc to a 1·ratle1· of history to be acquainted with. 
rrhr anrirnt .Babylonians, Persians, Syl'ians, and most 
other t:mstl'J n nation~, \\itb the present iuhal.Jitants of the 
Bakarir islands, Greeks, l.Jegan their day with tlic sun·s 
rising. The mtricutAthcnians and Jews, with the Aus-
11'iansJ Bohemians, J\1arcomanni, Silcsians, modern Ita-

li_ans. and '?hincsc, re.rkon from the sun's setting: thr au
c1cnt Umi.H'i. and Arab1a11s, woth the modt•rn it"ih"Hl'hn1·rs 
fr;un nnon; and the .Egyptians an<l llom;.~ns. \\.itli th~ 
ntodr111 .English, _Frem:h, Dutch, Gct•mans, Span;anl!i, 
and Portugut.'se, ft•o111 midnight. 

• 
1~1}1c Jews, R:')ma.ns, and most other ani:it'nt nat; .• 119, 

di\ nkd the day mto tweh-e hours, antl the mglit 111tr1 four 
watchr~. Dut the custom which pl'rrnils in this \h'Skru 
11art of the world at in·csPnt is, to dh i1lc tlw daJ into 24 
t:qnai portions: only with some thr 2-t arr di\ idcd into 
twice 12 honrs; whereas others, pa1·ticulru·ly thr lfali:tns, 
Ilohcmians, and Poles, count 24 hours without ink1·rup. 
tion. 

Different people have made their years to lie.~in atdif
fCl•cnt times, and have t~sed a va.1·iety of method"! to gi\·e 
names to them, and distmgui8h them from one a11othcr. 

The Jews began the year forcivil1iu1·poses in thr 111u11th 
of Tizri, whirh answf'l'S to o.ur Sept<-mbcl'; hut for er.dc
siasti1 al purposes w1tll.1Visan, which :u1swers to our Aj'ril, 
:-it whkh time they kept the pa:-.s,,w1·. The AtlH'fLiUIS 
began the year "'ith the 111011th /lecato1nbrt-on, whirh he
gau with tl1e first new m1mn after the summr1· solstice. 
The Romans ha<l at fit·st only ten months in their F~U', 
whkh f'nded with December; but 1'uma. added January 
anll Feb1"11ru·y. At present thcr<' arc in Rome two waJi 
of reckoning the year. One begins at Clwist111ac;, on ar. 
count nf the nati,~ity of our Saviour; and the uotarirs of 
Rome use this <late, _prefixing to thch·tlccds, a nath,itute: 
and the other at March, on account of the inrarna.tion or 
Christt and therefore the pope's 1.Julls are tinted anno in
ca.nwtionis. 'l'hc ancient French historians brgan the 
year at tl.e death of St. Martin, who dic1l in the year 401 
ot· 402; and they did not begin in France to rcrkon the 
yearfromJanum·y till 1564, by virtue of an ordinance of 
Charles IX. Before that time they began the day next 
after Easter, about the 25th of l\la1·cl 1. In :England, al
so, till ofla.tc, we had two beginnings of' the year, one in 
January, and the other on Ma1Th 25; buthy act of1iar
liament in li52, the first day in Jauual'y was a11pointcd 
to be the be,!\'inning of the year for all p111•po•cs. 

l\Iost of the eastel'll nations distinguish the year b) the 
reigns of their J>riuces. The G 1·ecks also had no better 
method, gh·in,; names to thrm from the magistrates who 
Jll'esidetl in them, as in Athens f1·0111 the Arrhons. The 
Romans also named the year l.Jy the comrnls; and it was 
a long time before uny }>co11le thought of gh ing names 
to the )'Cars from any partifuln1· rera 01· remal'kablc (•\cut. 
But at lengi.li the Gl'rcks reckoned from tile institution 
of the Olympic games, and the Romans from the l.iuilding 
of Rome. They di<l not. however, begin to make these 
computations till a number of Jears had ela11scd since 
those events could not be computed with exactness, an<l 
therefore they haYe greatly antedated them. 

About A. D. 360, the Christi'1ns be!J·an lo 1·cckon the 
years from the birth of Christ, lrnt not time enough to en· 
able the cl1ronologcrs of that age to fix the tl'ue time or 
thatrvent. 

The Gl'eeks distributed their years into systems of 
four, cal1ing them Olympiads, from the rrturn of the 
Olympic games eYery four yral's. And the Romans 
sometimes 1·eckoncd l.Jy lu.fltra, or prriods of five yrars. 

The gl'catest d1tlicuJt:r in cl11·onology has been, to ac~ 
commad:tte the two 111ethotls of computini;- time by the 
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course of thr moon and that of the sun, to each other; anothcl' in cliffcl'cnt years. 'l'hcy thcrcl'oremadr thr) cat· 
ti.Jr- nr:m·st di' isin11 1;f thr year by months IJring twclrn, the standartl; and tlhiding ttiat int'l days, made use of 
and) ,·t twdvc luna1· month" falling el('\en daJ's sho1·t of months only as a commodious intenne<liate dh.:h,fon; and, 
a ro111}llrk year. 'This ga,-c bi11h to many C'J"Cles in use without regard to the course of the moon, dist.rilrntcd the 
arno,,g the anrlcnts, the 11rinri11al of which al.'C as follow5: days of the year into twch·e ]larts, as nearly equal as they 

It appe:u·s from thC' 1·1·1ation whirh Hcrod<1t11s has gi\ ~ connnicntly could. By tliis means the same <l~t)' of the 
('U of the lllt?niew brtwrcn Solon and Crcesus. tl1at. in month would fall rm the same part of thcsuu's ammal re. 
t11l' tirnc of Solon, and prolrn.hly that of llerodotus also, it rnJ.1tion, and thcr·cforc would mm·c e"<artly rorr·c~pond 
w<L"i the rustom \vi th the Greeks t-0 add, or, as it is term· to the seasons of the year. The Mexicans clhidcd their 
ed. to intercnlate, a month eYe1·y other Jl'ar; but as this Jea1· into eighteen pai·ts. 
wa:; evident!) too muC'h, they probably rc«tificd it, by ., The Egyptians, as also the Chai deans and .Assyl'ians, 
omitf.i11µ; ihr intr1•ralation wlieHC\Cl' they observed, by 1·crkoncd at first :360 da.ys to the ycal', but aftPl''-'"al'llS 
compat·ing the seasons of the year with their annual {{.>s- 365. The con8cquence 

0

of this wcls. that the b<'g;inning 
ti.Ynls, tl1at the:J ought to do it. If, for iustancc, the fi1·st of their year would go back through all the season. tlioug·h 
fru its of' any kind were to be ca1Tied in p1·ocessi1Jn on any slowly; namely, at tile rate of aOout six. hon rs eYrry y1.•ar. 
JHU1irula1· day of a mouth, they would see tLc ncccssi- Of this fu1·m too we1·c the yea1·s which took thrii· date 
ty of' i11tC'1·ralating a month, if, according to t.ltC'ir usual f1·om the 1·cigu of Nabonassa1· of Babylon, Yesdigcrd of 
1·ccko11i11g. tl1usc fruits wern not then ripe, or they would Persia, and the Scleucidre of S:yria. 
omit the i11tel'calation it' thry were rcatly. And had no It must be observed. howm:cr, that the people who 
otlil'J', inv i111r1·1msrd, their reckoning coultl ne\ c1· ham reckoned their year from these rpochas. namely, the 
en<•d fa1· from the frutli. But it being sometimrs the Eg·ypforns, .Persians, and.Jews, as al~o till' A1·abinnc;, liad 
iutf'ri:'s1 of' the dliel' magistrates tu lengthen or sluwtrn a a diffhent and more fixed f'opm of the year for asti·ono· 
ycal', fo1· tlir 11u1·posr of amhitlon, every othc1· consitlcra- mical purposes; but as no use wa.'i nm.de· of it in civil his. 
ticm was 1,fte11 &arritiC'cd to it, antl the greatest ronfnsion to1·y, the account of it is omitkd in this place. 
was i11tl-otlured into their computations. Finding them· 'l'hc inconnniencc attending the f'o1·m of the year 
sclns, therefol'c, under a necessity of haYing some rc1·. above-mentioned~ was in a great measure. remNlil•1l by 
tain l'tllc of computation, they fil'st adoptetl foul' ;caJ's, the Romans in the time of Julius Cresar, who adtkd one 

~;.o:~ :11;.~1\1.~ t~:1~yr 1 ~11.:;~l~tl~~:\e~~~l~ a;~~11n~~~t~~· lio~l1; y~I;~~ ti~~1 'c~·f~·: ~~.~~~:~~J~~e~~·~~;:l 1~;1 t);~o~~1~1111~~1 ~~~~~~1 ~.~~ 1 )11~~~; 
they inrn11 t<'tl th('; pci·iod of eight years, in which tliey <'alled bisscxlUe, 01· leap-year. This fo1·111 or the y<'ai· is 
infrl'r:tlated Un·rc months; m which was an cxcrss of on- still ralfrd the Julian yc:ir. Ilutthc true length of tho 
Jy one day aud fou1·tcen lio1n·s, and therl'forc this cycle year being not quite six hours more than the 365 days, 
continued iu use much longc.r than either of the 1weccd- this allowance was too much; and pope Orego1·y XLU. 
ing. inh'oduccd another amendment, i11 the ycat· 1582. Uy or-

llut lhc most pC:1·fcrt of these rycks was that which dCL·ing that once iu 133 yca1·s a day should be taken out 
was called the :Mctonic, from Mcton, an AthCHian ru;. of the calentler, in the following mauner, viz. from the 
tro11omcr, who imrntl'd it. It consisted of ninrteeu ycal'S, yea1· 1600 eYery . hundreth yc:u· (whicli, arcording to the 
in which sevrn months we1·e intercalated. This brought Julian form, is alwaJS bisscA-tilc or lea11-year) was to be. 
thl' two mrthods to so neat• au a,gl'cemcnt, that after the common; but c' cry fom·-h1111tl1·edth yrm· was to continue 
cxpil·atio11 of the veriod, not 011Jy <lo the new and full bissextilc, as in the Julian account. 
moow; 1·et11rn on thl' same day of the year, lrnt Ycry near. The l\fahomctans make tJieir yeal' to consh;t of lunar 
Jy on till' same houl' of the day. This cyrlc was a1lopt.. months only, without eude~wourinp; to adapt it to the 
cd h,y U1c Christians at the council of Nice, for the Jrnr- cout·sc of' the sun; so that with them the beginni11g of 
JJO!-IC. ol' !-it'tllin?; thr titnt· {hr keeping Easte1·. and 0U1rr the ye~u· goes th1'ough all th@ sca:;ons at the l'ate of 
mmrnlll<- t'tast8. Thisvrriod, howCYcr, falling sho1-t of a.bout ek'c" daJs crcry year. But sint'e the exact time 
uiiwtrc11 n·ars nlmost an hour and a half. it h:u; <:omc to of twelvr moons, besides the 35-4 whole days, is ahout s 
pass that.thr 11rw and full moons in the hen., ens han an- 11011rs au cl 48', which make 11 t.lays iu 36) ears, they ar·e 
tkipat.•d the Ill'\\ nnil full moons ·in the ralrnda1· of the forced to adtl 11 d~ys in so ycru·s, whiC'h thry dt) by 
book of Common P1·n}er four tlays and a half. 'I'hesc means of a cycle, iuventetl by the At·alJians, in ''Iii ch 
last :u·1· callrll calrmlm· new 111oons, to distinguish them there are 19 y<'nrs with 55.J. days only, an<l 11 intercal. 
from the ti·m· m•w 1110011s in thr l1eavens. 1u·y of 355 days, antl tbcy are those in which the 1u110. 

lt h:is not !Jcru without tliOiculty and Yat·icty that the of hou1•s and minutes mm·c than the "!Joie days in the 
computat1011 IJy )P~ns has been nrrommodatrd tu tl1.tt Uy ycnr is found to Le mm·c than ha.If' a. clay, such as 2, 5, · 
d.t) s; s111r<• a ) t·.1.1· lloe~ not cons1~t of an) C\ ('11 numbrr 7, 1 O, 13, J 6, 1s, 21, 2~, 26, ant] 29, Uv which means 
of da) s, Uut of J65 tl.l) s . 5 ho1t1 s •• rntl 49 m11111tcs TH.>ar. they fill up all the inequalities that can h~ppen. 
IJ. It will .1ppc·,u· fl om \\ h.1t lms llcrn obsen eel, that so It has been of some couscqucnce to Chl'istians to atl
Jong aR mankiml romputcd clnrtl~ by 1~1onths. it was not just the da.ys of the week to thr (lays of tl1c month, and 

~~11::~:~~~ 1 0~~~~~:11:~~n~~r t,0c·•~~~t~~~11:~ 1 ~·~~is ,~-l~~~ l1~<la;1;~f~~~n~11~ ~i:}~rt1;:1~
0 

b!~n °:~~e~i::rfti~r: i~ 1~~c c ~~~e!!~~\~~t s~1~t~~1 ~fi~ 
"'',!1s,w1.'l'tl .l'\l'I'~ en ti aud ."rli.!;WUs. puq10.'iC. But the lCar consists of 52 weeks and t day, aJI th~ Yaril'tics 
E~~ ptrnn ... , _anti · ,r·l·u·1· m1tio11s adcl~rtrd to. ~h·1111omy, "ould have been comprised in sc,·en J c•ars. But the bic.i. 
we1 (·not s.1t1sficd ".1th !he met!1nd ot com1>utrng Ii)· lunar ~c~tilc returning en·ry fourth Jea1·, th(' series of iLnnin. 
moutlls, the <la~ sol "Juell 'tll'led so Ycry much from ouc ic:tl lettc1·s succeeding each other is iutcrru111.ed, n1id 
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d.oes not return in orcler; but a.llcr four tinH'S 7 years, 
01· 28 ycard, \\ llich is therefore c.ommonly called thr so
lar <')'cir, sc1•\ e aq a rule to fiml Sunday, and consequent
ly "ll the days of the week of every mont h and year. 

Besides the abovr-mcntione<l ]Jel'iods of years. called 
cycle~, there arc some other combinations or systt'ms of 
years that are of use in chronology; as that ralkd the 
indiclion, which is a period of 15 yeal'S, at the crnl of 
whirh a. certnin tl'ihute Wa."l paid by ihc provint('S Of the 
Roman cnlpit~r, and by w:1ich the emperors ordered 11ub
lic acts to be dated. 

But tl1e most remarkable of all the periods .in chrono
logy, is that called the Julian pel'iod, invented Uy JosPph 
Scaligcr; a.nd called Julian, from the years of which .it 
consists being Julian years. His object was tu 1·Nl11re 
to a rrl'tninty the diffiwent mctho1ls of computing timr, 
aHd. fixing the dates of CVl'nts by <liffel'cnt r hronologns. 
Fol' tliiA p11r110sc nothi.ng '"'·as nccrssa1·y I.Hit a srrks ol' 
ycal's, 80mc term of which was fixed (th:tt. l'or instaucc, 
by which the present year slLould be denominated), com
prrhrnding the '\.hJlc extent of time; since, if carh 
chr--•n ol r);~t' r would apply tl1a.t common meas111·c to his 
padic11Ja1· srhemr, they would all perfectly undf'rstand 
one another. To accomplish this, he comiJined the three 
periods of the sun, the moon, and the .indiction, t.1gc
thc1·: th1tt is, multip1ying the numbers 28, 19, and 15, 
into one another, wh..icb produces 7980; after which pe
riml, and not before, all the three cycles will re.turn in 
the same order every year, being distinguished by the 
same number of each. In order to fix the beginning of 
this ]JCl'iod, lie took the cycles as lie then found thl'm 
settled in the Latin church; antl tracing them backwards 
1hroug·h theil' several combiliations, he found that the 
year in whicll tl1cy wo11ld all beg·in togctl1er was tJ1c ycat· 
heforc the creation 714, arcor<l.ing to Gshel'; and that 
the first yea!' of the Christian :era would be 4~14 of 
this periofl. Thrrc is a farther convenience in this per.io<l, 
"fi1 .• that if any~) car is divided by tile number compo
sing the cycles, Yiz. 28, 19, or 15, the quoti~nt will 
show the numiJcr of the cycl<'s tl•a.t have elapsed since 
the commrnr.rment of it, and the remainder will give 
the year of the cycle, corresponding to the yeal' g·iven. 

"'e rannot hcl]J observing· that this boru;tr<l p!'l'iod 
seems to lrnve been 111111ecrssary for the cl1ief pm·1rnse 
for which it was .invc11tc(l, viz. to serve as a common 
language for chronologt'rs; and that now litUc use is 
made of it, not\\"itl1standi11g all \\Titers still speak of it 
in the sa.rnc magnificent tc1•ms. The vulgar Christian 
IBl'a ans\\~c1·s the same purpose as effectualJy. 

All thn.( can be necessary for chronologers to spea>: 
the sa111e language, and be Jicrfectly understood by one 
-another. and by al1 mankind, is to giYe every yea1· the 
same name or designation; which is most conveniently 
don!" by expressing them in a series of numbers iu arith
metiral progression, any one term of which they shall 
agrrc to affix: to the same year, a year in which any 
well known event happened. Let it, for example, be tliat 
fo which the i1eace of Amicns wa.."i made, and let it be 
called 1801. If, besides this, it is only agreed in what 
part of the rr-volutinn nf the sun, or in what month and 
day, the ye~u· begins, there can be no difficulty in giving 
a name to t'vf."ry otllf'r )'Par prereding or foUowing it, 
and tliei·eby ascertaining the interval between all trans-

actions. For all tl1e e,.ent. that took place the year be
fore that ]Jenee, will be rcfel'l'cd to the ) e:tr 1800, anti 
all in lhc) ear after it to 1802. This pel'in<l ha\ ing had 
a commrnccment since the <late of hh1tory, is no incon~ 
vculcnce; for whenevrr we have gone back to 1111111her 
1 of this i1niod, the ye~u· preceding it may be ralleu ont 
before Us cam.mencement, the y<'m' lll'Crcding that tw• 
before it, &c. an<l thus lH'occeding· act i't!fin"ilum botlt 
way8. 

That Christ mig11t not have been horn in the first of 
that s)·stem of years to which it scnes to give a 11ame, 
is no inconvrnicnce wl1atcvel'; since, wliatm er llilft·1·entri 
of opinion thC're. iuay Ue among d1ro110Joge1·s aLout the 
time when Christ w~rn bo1 n, they all agree iu ralling the 
prest 11t year, and conseq ucntly cvt•ry nthC'r Yl':11·, by the 
same name; anti thcrrfo1·c tl1ey liavc the srunc i1lca of'tlie 
interval between tlie 1wescnt year and any othe1· rear iD 
thr s.rstrm. 'l'he real timr of Christ's bi1'th cm1 ,;n more 
af/l•ct the pro]Jer use of thi• S)skm than that of any 
other inditlCrent event; since, using the same SJstrm uf' 
dates, they may say Clu·jst was bom iu thr third, 
fourth, fifth, or sixth JNtr hrl'·n·e the Christian rera. 

'Vhencver, therefore, chr<Jnologrrs ceased to date 
events fJ't;m the Creation, whidl was very aiJ8Ul'h (sinC'e 
thry did not agTee in fixing Urn intrrvals 1Jetwcr11 the 
present year and the date of' that event, and therefore 
gave a.II the yrars different names), they hall no occa
sion to ha\re l'econrse to any such jlf'l'iocl as the Julian; 
since another, capahle of answering the samr purposes, 
was already in common use, suJ1plying· them \\ith a. lan
guage wl1ich they all equally untlerstoo<l. 

Mras or epochas ar·c rnemorahlc events from wlikh 
time is l'eckoncd, and from wllich any subSNJUt"nt ,}'<'at' 
receives its denomination. The Gt'reks fClr a long time 
had no 1ixctl rera; afterwards they reC'koncd by Olym
piads, which were gamrs celrbl'ated in honour ofJ1111it('r 
enre m foul' year·s, and began in mhlsummcr, 776 )'l'ars 
before Christ. The AthC'nians g·avc names to their )rars 
from theil' archons. The Romans callrtl thrir ycal's 
from the names of the comm!s wl10 jlrC'sidrd in thrm; 
and aftt'nvards they datrd r,·ents from the buiJding of 
their city. supposing it to have bern IJuilt 753 years be
fore Christ. 

Some histories are rcguhited by the rera of Nahonas
sar, who began his reign in the year i4:- before Christ, 
of the Julian ]Jeriod 5867. It is supposed to ham com
menced on the 26th of February, in the afternoon. 

The Jews before Ch1·ist 1·erkonetl h,Y· the )Cal' of the 
Selcucidre, snml'times called the yem· ol' t11c Conti-nets; 
which began !n tlrnyt'al' S12 befol·c Chl'ist, of the Julia» 
pcl'iod 4402, s01ne tune in the spring. 

Tl1e Christia11s, about 360 ) e:u·s aftrr the birth of 
Chl'ist, began to make use of that rera, which is now 
llSl'<l in all Christian conntrit·s. 

The :Mabometans 1·eckon their ye:u'S from the flight 
of Mahommcd from Mecca. Thi• rem is called the He
gyra. It began in tho year 622 after Christ, of theJ 11liaa 
]Jeriocl 5555, on the 16th of July. 

The ol<I Spani5h rer:i. is dated from the year 38 before 
Christ, about the time when they wPre subdued by the 
Romans. It was used till the Jeir IS3.1J uncler Johri I. of 
C11•tilc. 

'l'he Egyptians long reckonell from the battle of Ac· 
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tlum, which happened in the yeal' SI before Christ, of 
th<· J uh an period 4689, on the 3d of September. 

.Beftwe the Clu·islian rera was used, tlic Christians 
for some time made use- of the Dioclcsian rera, w!Jieh 
took its rise from the persecution hy DiJclcsian, in the 
year 284 after Christ. 

The rem of Yerdigerd is datetl from the last king of 
Pc1·~ia; who was conqurrell by the Saracens unde1· Ahu
beclicr, in the battle of Mrrga. in the year 632 after 
Christ, of the J uJian period 5345, on the 16th or J unc. 

WiU1 rcga1·d to all these 1ncthods of denominating time, 
Gal'C must be taken that the ·ear be rcckonctl according 
to the rnrthod of computation followed by the people who 
use it. 'l'huH, in reckoning from the llrgyra, a 11crson 
would ltc led into a. rnist:ike who should make those ycm'S 
COl'J'rSpond to Julian years. He must deduct eleven days 
from cvc1·y yca1· which has elapsc<l since tile commcmce
mentof it. rrJ1u~, though the first year of this rera. COl'
l'CS]lOndcll to the year 62.2 af'tel' Clu·ist, antl hrgan on the 
16th of July, the year 326 of the Hegyra corresponded to 
the year 937 of Chri,t, and bt'gan Novembe1· B: and the 
year of the Ilcgyra 655 commenced on the 19th of Janua
t•y, l257. 

Thjs compendium of chronology is sufticknt for the 
pm•1)ose of t•ca<ling history, hut is by no means a complete 
arrount of the mdhods of computing time in cYery p<LI·ti
cular counfry which has been mentioned. To hil\"C done 
this, would have ca.ra·fod. us beyond our pl'escnt [mi·posr, 
antl too far into tl1e customs of p~u·ticular countl'ics. For 
a fuller account, the 1·cadcr may IJercfcncd to Dr. Blair, 
and othcrch1·011ologc1·.~. 

PrWRLEMS IN CJ!_RONOLOGY. 

t. To find whether any given yeru· be lcap-ye.ar. 
Rule.-Divide the g'iven yenr by 4: if 0 1·cmains, it is 

leap-ye~u·; but if 1, 2, 3, rcmalns, it is so many ycm·s af
ter. 

Every fou1·th year is leap-year, so called from leaping 
or advancing ~tday mo1·e tl1at year than any other; that 
year has the11 566 days in it, and February 29. 

2. 'ro find the. dnn1iniral letter befo1·c the ye:u· 1800. 
Rule.-To the gi,.cn year add its fourth part. omitting 

fractinns; diddc that sum by i; Ute remainder taken from 
7 ll'aYcs the index of tlic letter in the common ycal''s reck
oniug. 

1234567 
A B C D E F G 

But in lrap-years this k tk1· nnd its precetljng one (in the 
l'cfrograde 01'dc1· which these letters take) arc the domin
ical lcttr1'S. 

The duminiral klter is that letter of the alphabet which 
poinls out in {h(': ralencl:u· the Suud:t,rs throughout the 
yc:Jl'; thl'lll'C also railed the Sunday letter. Of these lct
tcn-1 there arc consrqucntly srvt'n befo 1·c menthnetl, Ue
gi1111in;; with the fl1•st letter of the alphallct; and a.r.; in 
lrap-)'l':tr there is an interrahu',ytl:ly, there arc then two; 
ont• serving ,J anua1·y antl Frb1·uar_y, antl its following loi
ter tlir 1'l'm1.li11i11gpartofth<' )l'ar. 

$. rro klloW Oil what dU) ill the WCtk nny _lll'OJlOSed 
day or the month \\ 111 fall. 

ll11/e. l<'i1·'t lind th•' dmniniral letter, then !he dav of 
the wctk the fi1'St of till' proposed month falls on, \\i1ich 
is kno" 11 by tl10 two following linrs: 

l'O.L.J. 68 

At Dowr Dwell O.,orge Brown, Esquire, 
Good Christopher Finrh, and Dadt.l F1ier: 

where the fi.r!'-it letter of ca.th worrl ansWCl'S to the kttc1• 
IJelon.~ing to tht! first da)- ol' the months in Ol'dCl't from, 
Januarv to Dcrembn. If I would know on what tl•tY o[ 
the week the~~th of June will be this year (1806,) I find 
the dominical letter is E, and by the linr-s just read, E 
is the first of June, which is, of course, Sunday; the 22d 
also is Sunday, therefore the 24th will be a Turstlay. 

4. To fl111(the year of the solar, lunar or gnltleu num
bc1·, and indiction cycles. 

Rule. To the gh·en year alld 9 for the solar, 1 for th~ 
lunar, s for the indiction: divide the sums in order by 
28. 19, and 15, the remainder in each shows the years 
of its respective cycle. 

rnic solai: cycle, or the cycle of the sun, is a period of 
28 yr:irs; in which time all the varieties of the dominical 
lctte1·s will ha.vc happened, and the 29th year the cycle 
brgins a~~;ain, when the same order of thelettrrs will re. 
turn as were 28 ·years hcfo1·e. 

At the hlrth oi: Christ, nine years hail passed in thi5 
cyrle. 

The lunar cycle, or cyrle of the moon, or golden num. 
her, is a period of 19 years; containing a.Uthe Yariations 
of the days on which the new and fuU moons happen, 
after whii-11 time they fall on the same days they did 19 
yea.rs before, anti she begins again with the sun. 

But when a centesimal or hund1·cdtb year falls in the 
cyde, the new and full moon, accor(ling to the new style, 
\\ill 1"~1 a day later than othel'wisc. The bit'th of Cllrist 
happrned in the second yeat· of this cycle. 

rl'lm Romnn imliction is a cyrlc of 15 ycai·s, which first 
began the tliil'd year before Christ. 

5. To find theepacttill the year 1900. 
Rule. l\Iultijlly the goi<lc11 number for the given yca1 

by 11; tliYidc that product by so, antl from tbc remainder 
take 11, leaves the cpart. If the l'cmainder is less than 
11, add 19 to it, and the. sum will Le the epact. 

6. To fintl the moon"s agr. 
Rule. To the c1iact a<ld the number and dnr of 1ho 

month; their sum, if under 30, is the moon's a~r. But 
ifthatsum is aboYe 30, the excess in month of31 tl:1vs, 
or the excess above 29 in a month of 30 tlH. Ii, sh' ,·ws 
tlir age 01· clays since the last conjunctio n. 

'l'he moon~s age taken from SO, lcav t'!-. the day of the 
next new moon. 

When the solar and lunar ryrlrs beg'in tngrtl1cr, t'1e 
moon"s age on the first of ca<'h m:.mth, 1n· tlw 111»ntl1ly 
r1mcts, arc called the numbers of the m;;nth, and ar0 as 
folJows, viz. 

}<'or Jan. Feb. l\Iard1. April. l\Iay. June, 
These 0. ~. l. 2. s. 4. 

For July. Aug. Sept. Oet. NO\. Ike. 
These 5. 6. 7. 8. 9. 10. 

7. 1.,o find when Eastc1·-,lay "ill l1ap1a·n . 
R1tle. Find on "hat day ;1(' Mardi tlw ww mo,~n f:\ll, 

nearest to the 21st in cott1111on year!', or w•:u·t:st t11 ~· 20t h 
in leap-years; then the Sunday next aftrr the full, 01• 15th 
day of that new moon. will be Easter day. 

If the 15th day falls on a Sunday, the next Sumlay is 
Easter-dny. 

. Anwng tl~c ~ar~iest writrrs on rl1rnn<11o.~y. rdkr the. 
discon1j ol pnntiug, wasPaulus Oons1•u1tiuusl'lu·ygio, 



CHRONOLOGY. 

wl1ose "Chronicon Regum Rcgnor11mqnc omnium., was 
pl'intcd at.Basil in 1554. A second was Ribliandcr's wo1'k, 
in 1558; and a third,Eggard's "Tabul::e Chronologirre," 
prmted at Rostock, 1577. Among the most valuable 
whirh are now in use upon the continent, arc the tables 
of Du Frcsnoy and Berger, both 01iginally published in 
1719. The title only of the latter, we believe, ("'Syn
chrunistische Universal Historic,") is known in England; 
but thusc of the former have been long received in cretlit; 
although they are now superseded not only by Dr. Blair's 
'!'ables, but by professor Playfai.J's System of Clll'onolo
gy, 1784. 

The following, as the greater epochs in the chronolo
gy of histo1·y, have lieen selected from Dr. Blait'. The 
history of the intervals may be easily supplied by the 
memory of a retentive reader. 

[In order to render the work more interesting to his 
patrons, the American editor has introduced the most re
markable <wents contained in the history of Amm·ica, 
and continued the table from 1805, to the preicnt pe.ri
od. (a) 
Before Christ. 
4004 Creation of the world 
3875 The murder of Abel 
3874 The birth of Seth 
3017 Enoch translated 
2348 The 1lcluge 
2247 Thetowei· of Babel built 
2000 The bil·th o[' Abraham 
1921 The covenant made \Yith Ab1·aham 
1728 .Toscph so!U into Egypt 
1689 Tlte 1\cath of Jacob 
1635 'l'he death or Joseph, which concludes the book of 

Gen rs is 
1574 'l'hc bil'th of Aaron 
1571 'l'he birth of Moses 
1491 God's ap11earance to Moses in the burning bush 
1451 'l'he Israelites uudm·Joshuapass the river Jordan 
1285 Deborah defeats the Canaanites 
1263 The Argonautic expedition undertaken 
1236 The death of Gideon 
1188 Jephthah's vow 
1184 T1•oy taken 
1117 Sam11so11 betrayed to the Philistines 
1104 The rctum of the Heraclid::e to Peloponnesus 
1095 The Israelites ask for a king-Saul anointed 
1070 Athens governed by archous 
1048 Jerusalem taken by DaYitl 
1044 The migration of the Ionic colonies from Greeco 
1023 •Absalom's rebellion 
1004 Solomon's dedication of the temple 

926 The birth of Lycurgus 
907 Homer suPl'osed to have llourished 
897 The death of Ahab 
896 Elijah's translation 
814 The king1lom ot'Macedon begins 
800 Jon ah prophesies 
790 Amos 
785 Hosea 
758 Nahum 
757 Isaiah, who prophesied above sixty year• 
754 Micah prophesies 
753 The:era of the bnilding of Rome 

Before Christ. 
750 The rape of the Sabi nos 
7S 1 Habakkuk p1·011hrsies 
721 Samaria taken-The firsteclip>e of the moon upon 

record 
ilO Senacherib's army destroyed 
69G Isaiah the prophet llUt to death 
686 Anhilochus the poet Hourishes 
677 The rombat of the Horatii and Cul'iatii 
658 Bvzantium built 
627 Jeremial1 prophesies 
628 Zephaniah 
623 Draco establishes 11is laws at Athens 
605 'l'hc beginning of the captivity 
600 Sappho lfow·ishcs 
595 Ezckiel 11rophcsics 
591 Institutiou of the Pythian games 
587 Jel'usalem taken by Nebuchadnezzar 
560 Pisistratus usurped the tyranny of Athens 
558 Daniel 1wo11besies 
559 Pythagoras flourishes 
556 Cyrus gives an edict for the return oftheJe\\s 
528 Haggai prophesies 
52/ Zerhariah 
525 Camhyscs conquers EgY}lt 
520 Confucius ftourislies 
515 The temple of Jerusalem finished 
509 The consular goYel'!lment begins at Rome 
490 The battle of Marathon 
480 The defeat of Salamis 
458 Ezra flourishes 
456 Nehemiah the prophet 
451 Laws of the twclre tables compiled 
44 5 Herodotus reads his history at Athens 
431 llcginning of the Peloponncsian wal' 
450 About this time the history of the Old Testame•t 

finisl1es 
401 The rntrcatofthc 10,000 Greeks under Xenophon. 

';!'he thirty tyrants cx11elled from Athens by 
'l'hrasyhulus. 

S98 The military catapnltre invcHtcd 
590 Plato made his first voyage into Sirily 
S57 Dionysius tl1e tyrant expelled Syrarusc 
S-13 The war between the Romans nntl Samnites 
540 The Carthaginians defe:tted by Timoleon 
SS6 Philip of Macedon killed by l'ausanias 
S27 Alexander's eA--pedition into India 
525 The death of Alexander 
522 Demosthenes put to death by Antipatcr 
296 Athens taken by Dcmct1'ius Poliorcetes 
286 Lysimachus takes possession of Marcdon 
284 The septuagint translation of t11c Old Testament 

tl1ought to have been made 
278 'rhe Gauls umler Brennus cut to pieces 
£64 The beginning of the first Punic war 
260 The Carthaginians defeated at sea by the Romans 
256 Regulus defeated by the Carthaginians 
241 Agis, king of Sparta, put to death 
235 The temple of Janus shut the first time after Numa 
224 The rolossus of Rhodes thrown down by an earth-

quake 
218 The second Punic war bcgins-Annibalpasscstbe 

Alps 
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Be(ore Christ. 
llt6 The battle or Can11re 
212 S)l'arusc taken by .\la!'cellus 
202 Annihal def'catcd at Zam a 
200 The first Maced u1ian wai· bcgin"i 
190 '1..,he fi1-st Roman am1y enters Asia 
187 Antioch us the Great defeated and killed 
16i The fil'st lib1·a,.y c1·ected i1t Rome 
149 'l'hc thit•d Punic war Urgi11s 
146 Carthage dest1·oycd by l'11hlius Sripio 
137 Ptolrmy Phryocon l.K·gan a new l'Cstoration of 

learning at Alexandria 
116 Cleopatra "'sumcs the government of Egypt 
107 Cicero born 
101 Ma1·i11s and Catullus defeat the Cimb1·i 
100 The birth or Julius Cresa1· 
99 Lusitania cnmp1rrcd by the Romans 
89 The 1'"1itl1ri1latir wa1· hcg·ins 
81 Cic(•t•o ni<u.lc his li1·st oratiun 
66 Mitht·itlatcs defeated by llornpey 
65 The 1·rign of tlac Selruc:id.re eutls in Syl'ia 
63 Cataline's conspil'Hcy detected 
55 Cresa1·'s H1·.i;t cxpt·dition ag.linst B1·itain 
50 Ca:sar IJ(•sii•gf's 1.,om1wy in Bru111lusium 
48 'I'lit·. lrnttk ol' 1'han;alia 
4-l Cmsa1· l,illc<l in the sr1mte-house 
40 .Jnmu1lcm ocrupicd by Antigonus 
51 'flit'.' battle of Actium: l\l;u·c Antony and Cleopa

t1·a dcl'<.·a.ted 
£5 Tlh' EgJplians adopt th<.• Julian year 

8 A11gustt1s cor·1·t•ctc; the ealcudar 
.f Ou1· Sa\ iour·s Ufrth: four ycaJ."s before the common 

ret"a. 

AfterClu·ist. 
8 Our Sa.\ioul'disputrs with the Jewish c.!octo1·s 

1-t Augustus dies at Nola 
17 Twelve citi<.•s in Asia dcst1·oycd by an cartlH1uake 
2fi St. John the Baptist enters on his ministry 
27 John baptizes ou1· Sa dour 
33 Ou1· Saviour's Cl'ucifixion 
S6 St. Panl ronn•1·ted 
S7 Tihe>1·ius dies at Misenum 
59 S1. Matthew \\>Titcs his gospel 
43 Claudius"::; expedition into Ill'itain 
44 St. Mark wrote his gospel 
51 C...oU"<l''tarns carried in chains to Rome 
52 Tl1<' 1·•rnncil of the Apostles at Jerusalem 
54 The drntl1 of Cbuulius 
59 ~ero put• his mother Agl'ippina to death 
61 B:>a1lirea, the Ill'Wsh queen, defeats the Romans 
62 St. Paul s .·nt in Uonds to R1llne 
64 Th<' first 1u•rsrrutil)n ag·ainst the christians 
66 'l'hr .f C'\\ ish war brgi us 
67 St. Pctrr and St. Pit.ti put to death 
i'O 'fitus 1l{•sh·oys Jerusalem 
93 Tlir scrond 11<.'r..;crntion against the christians 

102 Pliny the Younger srnds Trajan his cekhratcd 
art·o1111t of' the d11·istian., 

107 The t.l1ircl pc1·st•cutiun againstthr-ch1·istians 
11f4 Thr fou1·th jH'1'Ser11iion again!:it the chl'istiaus 
lSO Adrian 1·ebuilds J1·1·usalem 
1S5 Cowlu~hu of the JC'wish war, when the Jews were 

all banished Judea 

After Christ. 
146 '.l'he worship of Serapis introduced at Rome 
20~ The fifth perserntion against the christians 
235 The sixth persecution against the cbristians 
250 The seventh pel'secution 
252 A great pestilence in the Roman empire 
257 The eighth persecution or the christians 
269 Zenobia takes 1>ossession of Egypt 
272 The ninth persecution against the christians 
293 Carausius killed hy Alertus 
286 The Roman empire attacked by the no1-thern na-

tions. Carausius reigns in Britain. 
303 The tenth 11crsecution against the christians 
312 Maxentius defeated by Constantine 
SI 9 Constantine begins to favour the christians 
.'.325 'J'he fh·st general council of Nice 
G-lO The death of Constantine the Great 
543 Persecution of the chric;tians in PcJ'sia 
364 The Roman empire divided into the eastern and 

weste1·11 
!388 The tyrant 1\laximus defeated 
406 The Vandals, Alans, and Sucvi, spread into France 

and S11ain 
410 Rome taken and plundered hy Alaric 
420 The kingdom of the Frencl1 begins upon the lowou 

Rhine 
426 The Romans leave Britain 
435 The Theodosian codex published 
449 The Saxo11s :1rrive in Il1·itain 
4 52 The city of Venice takes its rise 
455 Rome taken Uy Genseric 
475 llcugist's massacre of the British 111 .bles 
4;-'6 The western empire finishes 
403 The kingdom of Italy )lasses from the Herttli to the 

Ostl'O-Gf1tl1s 
496 Clovis baptized, and chl'istianity emh1·aced in 

France 
510 Paris made the capital of the F1-ench dominions 
511 Arthur defcat,tlic Saxons in the battle of Badon-hill 
516 The computin.; of time hy the christian rera in· 

trotluced by Diouysius 
529 The code of Justinian published 
533 The digest of Justinian published 
536 Rome taken by Belisarius 
551 '"rhe manufarture of silk introduced into Europe 

Crom India by some monks 
558 A terrible plag.ue all O\'Cl' Eul'ope, Asia, and Af-

rica, which continacs neat' fifty ycal's 
580 Cosmrs the Great defeated, arnl dies of grief 
597 Aug·ustin the monk an·ives in England 
606 The power of the popes hei;ins 
622 rl'hc Hegira of Mahomet l.J~gins 
637 Jerus:dem taken by the Siu·arens 
640 Alexandria taken by the Sa!'accns, and the great 

lib1·ary tl1cre burnt 
655 The Saracens take Rhodes, and cut to pieces the 

famous colossus 
709 Ina, kin.~ ·>f Wessex, pub]ishcs his Jaws 
i48 The computing of yra1·s from U1e hi1·th of Christ 

began ti> Le used in historic's about this time 
750 Th<' 1\It•rm ingian ral'e C'11tls in Ft·anrc 

75 l Tl~r~>~~~~~,,'.;;~·1~1 .'.'J t~',': 1~:~f~u·h kings hegi!Ul with 

762 Ilagdatl built by Almausor 
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Aller Christ. 
774 Pavia taken by r':ha1·lemagne 
778 The battle of Ron~evaux 
800 The emperors of the West, or of Germany, begin 
822 The Sal':tcens besiege Constantinople 
810 A ci,~il war among the Saracens 
828 The hejltarchy of England onitcd under Egbert 
838 The Picts clefcate<l by the Scots 
840 'l,hc Math of LC\\ is the Debonnaire 
843 Tlle French peers make a new dh;sion of the 

i··rcnch dominions 
853 T!u• Noi·mans get possession of some cities ht 

l· ranee 
867 The Danes conquer Northumberland 
872 Alfred clrfeatecl by the Danes 
878 Alfred conceals himself in Arthelney 
879 The kingdom of Aries begins 
886 The 1111i\ersity of Oxford said to have been 

f'ournled 
888 'I'hc dominions of Charles le Gros diYided into five 

kingdoms 
904 The Hungarians ravage Italy 
912 The Normans establish themselves in France un

cler Rollo 
936 The Sal'acen empire clivided by usuqiation into 

seven kingdoms 
964 The kingdom of Italy conquered by Otho 
987 The third race of the French kings begins unclcr 

Hugh Capet 
996 Otho HI. makes the empire of Germany elective 

1013 '"!'he Danes, under Sucno, get possession of Eng-. 
land 

1035 Tim kingcloms of Castile and Arragon begin 
1043 'rhc Turks take possession of Persia 
1065 Jerusalem taken by the Turks from the Saracens 
1066 The conquest of England unc\er William duke of 

Normandy 
·J 080 The Domesday survey compilecl . 
1096 The first crusade to the Holy Land 
1110 J,earning relived at the university of Cambridge 
t l 18 'l'he order of the knights te.mplars instituted 
1140 King Stephen defeated and taken prisoner in the 

battle of Lincoln 
1146 The emp1·ess Matilda retires out of England 
1147 The second crusade 
1151 The canon lMv composed by Gratian 
1154 The party names of Guelf.s and Gibbclines begin 
1162 The emperor Frederick destroys Milan 
11 rn Henry Ir. takes possession of Ireland 
1177 Saladin repulsed before Jerusalem 
l 1S9 The kings of England and F'rance go to the Holy 

Lane\ 
1192 Rirhard Creur de Lion defeats Saladin at Ascalon 
1204 l\ormandy conquered, antl re-united to France 
1215 Magna Chartasigned by king John 
1227 The Tai-tars under Gingis-kan over-run the Sara

cen empire 
12S3 The inquisition trusted to the Dominicans 
1£53 The fameus astronomical tables are composed by 

Alfons? XI. king of Castile 
1273 The empire of the ]Wesent Aush'ian family begins 
1279 The mol't:narn-act passed jn England 
1283 Wales conquered by Edward tl1e First 

AfterChri!t. 
1293 The regular succession of the English 1iarliament• 

begins 
1307 The beginning of the Swiss cantons 
1310 The knights of St. John take Rhodes 
1312 The knights templa!'s condemned 
15~6 'l'be battle of C!'essy 
1349 The O!'de!' of tlie gaiter instituted 
1352 The Turks enter Europe 
1356 The battle ol' Poictiers 
1381 Wat T.}lcr's insurrection 
1 SSS The battle of Ottcl'burn 
1414 The coanril of Constance 
1440 rrlte art of printing discovered 
1455 The battle. of St. Albans 
14'71 'l'hc battle of Tewksbury 
147S Lorenzo de Medici expelled Florence 
J4S5 The battle ofBoswo1'th 
1492 Columbus discoYers America 
1497 The Po!'tugurse first sail to the East Indie~ 
1498 North America disco,·ercd by Cabot 
1508 The league of Cam bray formed 
1517 The Reformation begun by Luther 
1522 Rhodes taken by tlie Turks 
1527 Rome taken by Chal'les V. 
1534 The Reformation takes place in England 
1545 The com1cil of Trent begins 
1571 The 1 irtory of Lepanto obtained 
1512 The massacre of Paris 
1582 Pope Gregory introduces tlie new style 
15S7 Mary queen of Scots beheaded 
1588 The destruction of the Spanish armada 
1596 Cadiz taken by the English 
1604 Ostend taken by the Spaniards 
160S The invention of the telescope 
1609 New York discovered by Henry Hndson, 
1614 Napier invents the logarithms 
1616 Tobacco first c1dtivated in Virginia 
161S The synod of Dort begins 
1619 Harvey discovers the circulation of the blood 
1621 The civil war with the Huguenots in France 
1623 The first literary production, by an English colon· 

ist, in America, being a translation of Ovid's 
Metamorphoies, by George Sandays, tt·easurer 
of the Virginia company 

1628 Salem, Massachusetts, founded 
1629 Nine members in11irisonetl for tlieir speeches in 

the l1ou~e of commons 
1634 MarJlantl setticcl by Lord Baltimore 
l6S5 Provirknce Plantation bep;un !Jy Roger Willia'."• 
1659 First P1·inting Prrss in North America establish· 

cd at Cambl'idge 
1640 The Scots army enters England 
1642 King Charles demands the five members 
1645 The battle ofNaseby 
1649 King Gharlcs beheaded 
1652 Thefirstwar between the English and Dutch be

gins 
1660 The restoration of Ch arks II. 
1661 'l'hc Testament translated into the Indian language 

and printed-The Bible was completed about 
eight Jears aftcrwardc; 

1662 The Royal Society established 
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After Christ. 
J 680 The great comrt ol1scrvcd 
1681 Grant of l")cnnsylvania to "'m. Penn 
l6S2 'Ym. P enn arriHs in America, and la11<ls at New 

Castle-City of Philadelphla laid out 
1683 Loni Russel Lehea<led 
1687 'l'he fi1·st Printing Press estaLlishcd in Philadel-

phia 
1688 The Revolution in Englaml 
1692 The sea-fig!Jt of La Rogue 
1693 The g°' eminent of Pcnnsyh·ania assumed by the 

king and queen of Enghmd 
1694 The gm•ernmcnt of Pennsylvania restored to Wm. 

Peun 
1704 rrltc iiri;t ncws-papcrpublishccl in America, called 

the lloston News Letter-Gibraltar taken by 
admit-al Rook 

1706 The battle of Ramillies 
1709 The battle of l'ultowa 
1718 'Villiam Penn, the founder of Pennsylva.nia, died, 

aged 7 4 ye:u·s 
1719 The fi1·st new.•-paper printed in PILiladelphia, cal-

led the American Weekly 1\:Iercury 
1720 The South Seascheme begins 
1727 The siege of Giuraltar by the Spaniards 
1750 The interest on the public funds reduced to thJ'ee 

pet• CC.Ht. 

1752 The new style inll·oduced into Great Britain-
Franklin's c.lc.Ctl'ica.l discovery 

1753 The University of Pennsylvania founded 
1766 'l'hc American stamp-act repealed 
li68 CirculaJ' letters a.gainst the duties lately imposed, 

scut by Massachusetts to the other rolonics-Tho 
circular letter of Massachusetts gives g1·cat of
fence to the English ministers. The house of 
l'Cprcsentatives or that colony al'C rcquit"cd to 
rcsrind the resolution which authorised it-She 
i•efuses to rescind her resolutions-August 4, the 
governo1· of Massachusetts dissolves the genct·al 
assembly-Sept. 22, convention meet at Bos
ton-28, two British regiments arrive at Bos
ton from Halifax-G1•cat offence is given to the 
inhabitants of the town, by their being quartered 
in tlH' state house, and in other public buildings. 
The council also refuses to provide Uarracks for 
thl'lll 

1769 The l\fas•achuseits legislature refuses to make pro
Yision forqmtl'lc1· ingthe troops. On this the go
vr1·no1· prorogues it to the 10th of January-rrbe 
Anwl'iran Philosophical Society instituted-its 
meeting~ to he held in Philadelphia-August 15, 
"Bmmpartc l>orn at Ajaccio in Corsica. 

1770 l\J:arch ii, mas~iacrc at Bostun-AprU 22, the duties 
r('l1rakd, "ith the exception of tlu-ce pence per 
pound on tra. 1rhis occasions an agreement not 
to make use of tea until the duty the1·eon should 
be l'rpralcd 

1172 Th<" Ga.-sp('l' armt'tl schooner burnt by the i.11hahi. 
tant'i of P1·ovidrncc, Rhode Island-The revo]u. 
tion in Drnmark 

t 7i3 The Or!lt-1· or 1h<· Jesuits suppressed 
1774 Srpl<'mhrr 5, the fu·st continental congress meet at 

l'ltiladclphla 

ALerChrist. 
1775 The American warrommenC'cs"With GreatBritain

Ap1·ill9, battle ol' Lexington, bct,reen a detarh
ment of B "itish and Americans. The object of 
the British was to dc<i:kOY the military store., 
collected at Concord, in ":hich they succeeded. 
On theil' return to Boston. thev were wry much 
l1arrasscd by the America~"· The loss of the Bri
tish was 65 killed, 180 wounded, and 28 prisoners .. 
The loss of the Provincials, or American<.:. was 
50 killed, S4 woundc.cl, and 4 missing-An army 
of upw•u·ds of 20,000 Americans assl'mhlctl nca1· 
Boston-~Iay 15, congress establishes a paper 
currency-June 14, general 'Vashington appoint
ed commander in chief of the forces of the confe
<lera.ted colonies by the general congrcss-17,. 
Battle of Bt•ceds, or Bunkel'"s Hill, in wl1ich the 
Americans, afte1· having t\\ite rrymlBcd the at
tacks oftheB1·itisb, are l(n·ced to 1-etrcat ovci· the 
Charlestown neck, for want of powtlcr. 'I1hclos~ 
of the British was 226 killed and 828 wounded. 
'1..,hf" Amcr·icans had 139 killed, and 514 wounded 
and missing· 

1776 May 15, cong1·ess abolishes the authority of Great 
Britain over t.be colonies--J uly 4, the Indep~n
dcncc of the colonies is drclared Uy congrl'ss, and 
first styled the United States by a 1·esolution of 
cong:·t.•ss-Dccemher 28, congress resolves to 
send commissioners to the courts of Vienna, l\fo.cJ .. 
i·id, 1J1·ussia a.ml Tuscany 

1777 Septcmbc1· ll, the Lattle of Brandywinc--27, the 
Ilritti:;h general Ilowe takes possession of Phila
delphia.-..October 17, British genel'al Blll·goyne 
su1Tenc.le1·s his a1·my, upwards of 5000 men, lll'i
soncrs to general Gates 

1778 February 6, treaty of commerce and alliance con
cluded between F'rancc a111l the United Statrs
June 18, Philadet11hia eYacuated by the British 

li79 The siege of Gibraltar b('gun 
1780 The riots in London 
1181 Octol>el' 19. Lortl Cornwallis surrenders his army 

to the Amcric~ms and F'l'cnch-thc prisoners 
amounted to i""073 mrn 

1782 :Mal'ch 4, Resolution of the llouse of Commons 
against carl'ying on the war in Amerila-No
vcmber so, JH'OYisional artirlcs of peare agreed 
on-The Bank of North America est:>blisltcd
The sea-fightumler Rodney 

1783 The preliminaries of a gcnnal peace signed. Ame
rica decla1·ed Imlc11cndent-The lndeprndcncc of 
the United States arknowlcdgcd hyil1<• powc1·• of 
Europe, and treaties concluded \\ith them in the 
months of Februa1·y, March, April aud July
September 25, the defin \th·c IJ·eaty ol'pcacc signed 
between Great Bl'itain and the United States 

1786 September 14, the Jirst meeting of the commission
ers in conn•ntion. at Anna-polis. for tlJ.C puq1osc 
of formi..11g a federal constitution 

1787 September I~, the fcdcml constitution formed 'by 
the rom ention as"Cmbled at l'hifadrlplLia 

1789 The l'evolution in Frnnrc brgins 
1791 ~farch s . cong1·css c~tahlishcs a mint at Pb.iL.'lllcl

l'hia-Washington City founlled 
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. \fterChdst. 
1793 Above 4000 people die this year of the yrllo ,r fe•·er 

in Philadclphia,......Louis XVI. beheaded 
1 i94 An insurrection takes place in the western part of 

Jlcnnsylrnnia on account of duties being laid on 
8pirituous Hquors distilled in the country-No
\ em bc1· 19, Treaty of commc1·ce IJetwccn the 
lJnited States and Great Britain signed at Lon
don 

li96 Bouapa1-te appointed to the commaml of the army 
of Italy 

1797 May 16, the French take possession of Verona 
1798 May 20, Bonapa1·te sails for Egypt-About 5000 

people in Philadelvl1ia and 1000 in New York die 
of the Yellow Fever this yea1·-The battle of the 
Nile 

1799 Bonaparte made first consul of Francc-Febr•uary 
10, the American commodore Truxton, cornmaml
ing the Constellation, takes the F1·cnch frigate 
Insurgent--l\fa1·ch 26, a treaty of peace conclud
ed between the United States and Tunis-Au
gust 23, Bonapa1te sails from Egypt for France 
-November 9, Bonaparte dissolves the conven
tional goYernmcnt 

1800 Scat of government of the United States removed 
to ·w ashington 

1802 Dcflnitirn treaty between England and Francc
Augu!;t 20, S"iss form of goym·nmcnt changed 
b,- the intCl'fercnce of the French 

1 BOS MaY 18, Eng-land declares war against France
April 30, Louisiana purchased of France by the 
united States for ls,000,000 dollai·s 

1804 The attack on Tripoli Ly the Americans under the 
comnumd of commodore Preble-May 18, Bona
µarte made empcror-N ovcmber 19, Bonaparte 
crowned by the Po]le 

1805 The virtory off Trafalgai·-April 11, treaty of Pe
tersburg, be.tween England, Russia, Austria and 
Swcdcn-lllay 26, Bonaparte declared king of 
Italy-December 9, Battle of Austerlitz 

t806 September 24, Bonaparte marches a.~ainst Prussia 
-lllay, a great pai•t of the French coast declar
ed to be in a state of blockade by the En,glish 
gm'crnmrnt-N ovember, the Berlin decree of the 
cmpcrol' of France, declaring the BritLl)h islands 
in a state of blockade 

1807 December 17, the Milan decrees of the emperor of 
Francc-22, a general embargo law passed by 
congr<'SS 

1808 July 7, Bonaparte declared king of Spain 
1809 April 6, war declared by Austria-Embargo l:nv 

re1iealed 
1810 By the census taken this year the inhabitants of 

the United States amounted to 7 ,2S9,90S 
1812 June 18, wai· declared against Great Britain by 

the United States-2S, British ordc'rs in council 
rernked-August 1 s, the British sloop of war 
Alert of 20 guns taken by the. U. S. frigate Essex 
-Septcmbe1• 7, battle of Moskwa, or Burodina 
-14, French enter Moscow-October 22, evacu-
ate it agah1 

1813 lllay 16, Messrs. Gallatin and Bayard, commis
sioners to negociate \vitll Great Britain, under 
the mediation of the emperor of Russia, sailed 
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After Christ . 
from New Castle, Delaware-June 4, armistice 
agreed on-September 28, Bonaparte c' aruatrd 
Dresden-October 18, battle ol' Leipsic-De
cember I, declaration of the allies at Frankfort 

1814 Februa1'?" 26, the llun. Messrs. Clay and Russrl, 
<·omnuss1011m·s to t1'cat with Grrat .Br·itain, fake 
tl1cir departure at New York iu th<' co1Tcttr Johu 
Adams, to join the Arnel'ican commissicmcrs 111·e
viously srnt to Gottenburgh-Marrh SI, Allirs 
entel' Paris-April 11, Ilona.parte abdirntes the 

~~~;~-;;ri\~'~;c~ ~~~;~:;,na:h!~~itc~e~~~;~~··a~~ 
Great Britain signed at Ghent, and ratified at 
Washington February 17, 1815 

1815 Februar.v 26, BonaparteleftElbft-l\larrh 20, en. 
tus Pal'is without IJloodshC'd, aml rr-as,qcnds 
~hr F1:rnch tlu·~ne-June 18, battle of Watrrloo, 
m wl11ch the French army was complctC'ly de
fcatcd-J uly 4, Bonaparte abdicates unrondition
ally the th1·onc of France, ~wd sur1·c.·mlr1·s him
self to the British government-Aug. 5th, sailed 
from Plymouth, England, for St. Helena, to 
which he was condemned by the British Board 
of Admiralty 

CHRONQ)fETER, in general, denotes any in•tru
ment, or macl1inc, used in mcasm·ing· time. Sec CLOCK
woRJL 

Sc\'cral machines ha,rc been in\'cntcd foJ' mrasu1'iug 
time, nntler the name of chrononwtc1·s, upon ]H'inriples 
very different from those on which clocks and watchrs 
are constructed. The lamp chronometer consists of a 
chamlJer-lamp, which is a. cy lind1·iral vessel about thl'tc 
incl1cs high, and one inrl1 <linmctcr, ]lla<·ccl iu a stand. 
The inside of this vessel must be eve1·y where exactly of 
the same diameter. To the starul is fixed a handle "hith 
supports a frame, about twelve inches high, aml four 
wide. 'l'his frame is to be CO,'ercd with oiJed paper, 
and dividell into twelrn equal parts by horizontal liurs; 
at the end of which are wl·itten the numbers fo1· the 
hours, from 1 to 12, a.nd between the hol'izontal lines 
a1·c diagonals that are divided into haln.'s, quartrrs, kr. 
On the handle, and dose to tlie ghc,s, is flxc<l a st) le or 
gnomon. Now as the distance of the sty le from the flame 
of the lamp is only half an inch, if the distance of the 

_frame from the style is 011Jy six inrhrs, then, while the 
Hoat that contains the light descends by the decrease of 
the oil one inch, the shatlov .. - or the style on the frame 
will ascend twelve inches, tl1at is, its whole kngth, and 
show by its p1·ogression the reguhu· incrrase of the hours 
with their several divisions. lt is absolutely nercssary, 
however, that the oil usell in this Jam1i shoul<I be always 
of the same sort, arid quite pure, and that the wick al
so be cohstantly of the same size and substance; as it is 
on these rhcumstanc<'.s, and the uniform figure-of the 
vessel, that the re,e;<tlar 1iro,g1·css ol'the shadow depends. 

CHROSTASCMA, in natural history, a ,genus of pel
lucid grms, comprchrmling all those whirh appear of one 
simple a~<l pel'tn:>n1·nt colour in all lights: such al'C the 
diamond, carbundc, ruUy, gal'Ilct, amethyst, sa11pliire, 
be1·~·l, rme1·"ld, and the foJiaz. 

CHRYSALIS, or AURELIA., in natural history, a 
state of i·est and seeming insensibility, which butterflies, 
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moilL':I. and scnral otl1cr kimh of insects, must pa.'is 
tlu'Ough bcfol'c they arri vc at thefr winget.1 or most per
fett stat('. In this state, 110 creatures affol'd so beautiful a 
variety as the huttel'fly kinds, ancl they all pass through 
this middle state without one exception. 'fhc figure ofthC' 
aurclia or ch1·ysalis generally approaches to that of a 
cone; or at least the hinder pait of it is in this shape; and 
the creatu1·r. while i11 this state, seems to have neither 
legs nor "ings, nor to have any power of walking. It 
seems indeed to have ha1·(Uy so much as life. It takes no 
nourishmrnt in this state, 1101· has it any ol'gans fo1· tak
ing a.nr; a11d imlN•(\ its posterior part is all that seems 
animate<l, this Inning a power of gh·ing itself some mo
tions. 'rlic cxtcnrnl cornring of the chl'ysalis is memlH'a· 
naccous, antl considerably large, aud is usually smooth 
arnl glossy: but some of them h:we a. few hairs: some al'c 
also as hai1·y a.~ the cattcrpillars from which they arc pro. 
duccd; anti others arc 1·ough or shagrcened all onr. 111 
all of these 1.hcrc may be tlisti11g11islied two sides; tlieone 
of which is the back, the other the be11y o[ the a.nimal. 
On thr anterior pa1·t of the latter, there may always be 
dir;tinguished certain little elevations running in ridges, 
and resembling the fillets wound about mummies: the 
part whence these haw their origin is esteemed the heacl 
of the animal. The other sitlr, or back, is smooth, aml of 
a rounded figu1·c in most of the chrysalises; but some 
lH\\'"C riclgcs on the anterior pa.l't, and sides of this part: 
an<l ll1esc usually tCl'minate in a. 11oint, and make an an· 
gular appearance on the clH·ysalis. 

From this clitfc1·c11rr is drnwn the first ge11e1·al 1listinc. 
tion of' thrsc Undies. Tiley arc Uy H1is (lidded into two 
classes; the round and the angular kinds. '.fliel'e arc also 
~cvc1·al suhordina1c tlistinctions of these kfr1ds; but, in 
general, tlioy arc less different from one auotlicl' than 
the r:ittel'pillai·s wheurc they an ]Jl'Oduccd. 'l'he head of 
those of the lirst class usually te1·rninates itself by two 
angular varts, which stand separate one ft·om another, 
and resemble a pair of horns. On tile bark, eminences 
a111l ma1·ks are disrmcred, which imagination may form 
into eyes, nose, chin, and other parts of the human face. 

1'hcre~u·e a gl'cat va1·icty and a gl'cat deal of.beauty 
in the figures ancl anangcmcnt ot the eminences and spots 
011 the other pa1·ts of the hotly of the tbl'ysaJises of tlillh
eut kinds. lt is a general obsrnation, tliat those chrysa~ 
lises which are terminated by a. single horn, afford da.v
butterOics of the kind oflhose which ham buttoned anten
nre, and the wings of "hith, in a. state of restt cover the 
mu.lcr pa1•t of thciv body, and \\""hich use all their six legs 
in walking, thoso of many other kinds using only four 
of them. 'I' hose C'lu·ysalises which arc terminated by two 
angular I.Jollies, and "hich arc coYrl'ed with a great 
numlicr of spines, and h~wc the figul'c of a human face on 
their hack in the gl'Catcst pcr!'ccUon, afford buttcrfucs of 
lhe tl:ty-kind; and or that class the characters of which 
arr. thrfr wn.lkingon foul' legs, and using the othel' two, 
that is~ the antel'im• pa.1·t, in the manner of' arms or hand~. 
'l'hr chrysalises which have two angular bodies on their 
hra1ls. hut shorter thau those of the pl'erecling. aud whose 
hack shows but a faint slu·trh of the humau !'ace, antl 
which ha\{• frwr1· spinrs. and those less shar1l, al\\ ays 
tul'n to that sol't ol' butt•l'tl)' lhe uj1prr \\ illh"S of \\ hirh 
ru·c dhitkd into srgmrn1s. OllC' of whirh is so long as to 
repl'escnt a tail, aml whose under wings a!'e folded oYcr 
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the upper part of the back. A careful observation will 
establish many more rules of tills kind, which arc uot 
so perfect as to be free from all exceptions; }Ct are of' 
g1·rat use, as they teach us in general what so1·t of H) 
"c :ll'c to expect from the chrysalis, of "hich we kno\\ 
not the catterpillar, and therefore can only judge from 
appra1·anceg. These arc the llI'incipal diffen·uces of tlte 
angular chrysalises; 1.l1e round ones also haYc theil' dH'
f'crcnt ma1·ks not less regular than tliose. 

'rhc greater number of the roun<l chrysalises lun:c 
tl1e hinder part of their body of the figul'e of a t·o11<•; 
hut the uvper end, which ought to be its cii·cular pla11c 
base, is usually bei1t and roumled into a so11. or k11el'; 
this is usually called the head of the chrysalis; but thrl'e 
are also some of this knid, the head of which is tcrmiua
tc<l by a nearly plane surface: some of the r1·ceping ten~ 
legged caterJ>illars give cl1rysalises of this kind, \\ hich 
ham earh of them two eminences that seem to bl·ing 
them towa1·ds the angular kind. 

Amo11g the angu]ai· chrysalises there are some whose. 
colours seem as worthy our obser,·ation as the shapes or 
the olhel's. l\fauy of them appear superbly clothed ill 
gold. 'l'hcse elegaut species ha,•e obtained the name of 
chrysalis and aurelia, "•llic11 are tlcri\'Cll from Greek ancl 
Lafin words, signil'ying gold; and from tliese all other 
bodies of the same kind have been called by the same 
names, though less, or not at all, entitled to them. Some 
n1·e all OYer of an elegant green, as is the chrysa.lis of 
tho fennel cater11illar; others of an C'legant yellow; and 
some or a lH'ig·ht greenish tinge, variega.tcdwith spots of 
a shining 1.Jlark; we 11ave a ,·cry beautiful instance of 
this kind in the chrysalis of the cabbagc-catel'pillar. The 
gcnc1·al colouL' of the clu·ysalis of tl1e common buttcrOies, 
ltowcvet·, is brown. 

rrtw sm·cral species of insects, as a fly, spide1·, and an 
ant, do not differ rnoreevidently from one another in re. 
ga1·tl to appearance, than do a cate1·pillar, its chrysalis, 
ancl a butteril.y produced from it; yet it is certain, that 
thes~ are_ all the in·oclu_ct of the same in<livitlual egg; and 
nothing ts more certam, than that the creature which 
was for a while a caterpillar, is, af'tcl' a certain time, a 
clu·ysalis, and then a butterfly. These g1·eat changes 
produced in so sudden a manner, seem iike the meta
morphoses recot·dccl in the fables of the ancients; and in· 
clcecl it is not imvrobahle that those fables first took 
their origin l'rorn such changes. 

The parts being distinguishable in the ch1·ysalis, "e 
easily find the difference of the species of the ily that is 
to pmcecd from it. The naked eye shows whc

0

thcl' it is 
one o(' thosr that have, OJ' those that ha\'C 11ot, a lr1111k • 
nnd tile assistanrc of a. microscope shows the ante111ue s~ 
distinctly, that we a.re able to Uiscrrn whcthcr it" brlon""s 
to the Uay or night rlass; and oft('n 1.o what gcnus,~if 
not the ve1·y species: nay, in the . plumosc horned kinds, 
we may sec, 1.Jy the anteunre, \\ hethcr a malt' or ft:male 
llhalrena is to be produced from the chrysalis; the horns 
of tl1e ~cmale bring in th.is state c,·identl) natTower, and 
a11pear111g k...,s elevated al.Jo' c the common ~m'i'arc of the 
hotly, than those of the male. All these pnl'ls of the rhl'Y
salts, howcn~1·, though SC'rn nry distinctlh a1·e lai<l do~e 
fo on~ another, an~l sr~m to fo1·m only 0110 mass; each of 
then1 1s co' CI'<'d with tts own prruliai· membrane in thi'i 
smte, and all arc su!'roumlcd togcthe1· by a conunon onq 
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ltnd it is only through these that we see tl1em; or rathel' 
we sec on these the figures of all the parts moulded 'nth
in, and thert>forc it requires attention to distinguish 
them. The clll'JSalis is sort when first iwodm:ed, and fr; 
wetted on the front with a viscous liquor; its skiu, though 
' 'ery tender at 61·st, <ll'ies and har·deus by degrees: but 
this \idous liquor, which surrounds the wings, legs, &c. 
li<wtkns a.lmost immediately; and in consrqucnce fastrns 
all those limbs, &c. into a mass, whirh were brforc loose 
from une another: this liquo1·, as it hardens, loses ifa 
transparenry, an<l bcroml's brown; so that it is only 
while it is yet moist that these parts arc to be seen dis
tinct. 

It is evident from the whole, that the chrysalis is no 
other than a butterfly, the pat1:s of which al'C hidden llll

<lcr certain memlJrancq which fa8ten them together; and, 
when the limbs are ar1frcd at their due sti-cngth, they 
become able to break tlu·ough these membranes, and ex
pand and arrange themselns in their proper order. The 
first metamorphosis, therefore, diffcl'S in 11othing from 
the second, except that the buttcdly comes [!'Om the bo
dy of the caterpillar in a weak state, with limbs unaUle ~o 
perform their offices, whereas it comes from the chrysalis 
perfect. 

Mr. Reaunrnr, in his History of Insects, vol. 1. has 
gileu many curious particulars on 1he structure and use 
of the scrnral covering-s that attcucl tl1e nrictics of the 
catcrpilhu· kiutl in this state. 'I1hese creatures in general 
t"cmain wholh• immonaUlc, and seem to have no business 
in it but a 113:ticnt attcndanre on the time when they a1·e 
to become butte1·files; and tUis is a change that can hap
pen to them, only as thei'r 11art<;, before extremely soft and 
weak, are canab1e of li:u·dening and becoming· firm by 
degrees, by tl1c trans11iration of that ahundant humidity 
"hich before kept them soft; and tlLis is proved by an ex
periment of ~Ir. Reaumur, who, inclosing some chrysa
lises in a glass tuUc, fountl, after some time, a small 
<JUantity of water at the bottom of it; which could haYe 
come there no other" ay, but from the holly of the inclos
ed animal. This transpiration Ucpentls greatly on the 
te1nperature of the air; it is increased by heat, and dimin
ished by cold; but it h'8 also its peculiarities in regard to 
the senral species of butterfly to which the clu·ysalis be
longs. 

According to these observat!ons, the time of the 
tluration of the anjmal in tlic du·Jsalis state must be, in 
different species, 'cry different; and there is indeed 
this ''ide tlifferc11ce in the extl-emes, that some s11ccics 
remain only eight tlays in this state, and others eight 
mouths. 

CIIRYSIS, or gold-fly, a ge11ns of inserts belonging 
to the hymenoptc:ra order. 'l'he mouth .is armecl 'vith 
jaws, but has no proboscis; the antcnnre arc fiLifot·m, 
bent, aml consists of 12 articulations. The abdomen is 
arched, with a scale on each side; the ani.,s .is dentateU, 
and armed with a stin,;-; tlie wings lie plain,. anti the bo
<ly appears as if gilt. There arc senn spenes, of which 
the lucidula is one: it is beautified" ith the most S]>lcndid 
colours. The fore par·t of the !wad is gccn and gold, ancl 
the hinder or a hl'ight azure. '".I'he thorax is a.zurc and 
grrcn: the abdon1c11 is green and gold before, antl of a 
rojljle1·y red l:ehind. This species !hes in boles ol' walls. 
The larne, which l'rsemble those of the wasp, likewise 
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inliabit ilie holes of decayed walls. Sec Plate XXXIJl. 
Nat. hist. fig. 120. 

CBRYS!TR!X, in botany: a genus of the diCl'cia or
der, in the polygamia class of plants. ln tltt· IH.'t'lllilphro
ditc, the glume is two-valved, the corollre 1'1·"m t'l1aff 
numerous a.ud bristly; many stamina, one wttltin t•ach 
chaff; one 11btillum. The male is the herma11tu·odik· it 
lrns no 11istillum. 'I'here is one species, a JHtthr of 'the 
Cape. 

CHRYSOBALANUS, cocoA l'LU'I: a genus of the 
monogynia ortler, in the icosandria. class or jllants; ;md. 
in the natural method ranking under the SGth tH'ikr 

pomacere. '"rt1e calyx is <JUinqucfid, the prtal"i fhr; plm~ 
kernel five-furt·owed and fl,·c-val' ed. r1•J1c1·c is 011ll one 
species, the chrysobalanus ion.co, a natil"c of' tbe Da.ha1ua. 
islands and 1nany other parts of America, but common
ly gl'ows near the sea. lt rises with a shrubby stalk 
eight or nine feet hig·h. The Jlmvers are whitt-, anll :u·e 
succeeded IJy plums like damsons; SOlll(' bluC', somt· 1'-'tl, 

and others yellow. The stone is shaped like a prar, .rnd 
has five longitudinal furrows. The 11Iums hare a S\h·et 
luscious taste; and arc brought to the tables of the in
habitants by whom they al'e much esteemed. 

CllRYSOCOMA, GOLDY-LOCKS: a g·cnns orthe po
lygamia requalis ordcl', in thcs_yngenesiaclassof]ilants; 
aud in the natm·al method rankrng under the 49th order, 
compositre. The receptacle is naked; the 11a11pus simpll'; 
the calyx hemispherical and imb1icate<l; the style hard
ly longer than the florets. There ru•c thirteen speri!'S, 
tl1e most remarkable ol' "hich are the linosyris and the 
cernua. These arc hcrbaoeous ftowerU1g J>ercnniaJs, 
growing from one to two feet high, ornamented with nar
row lea\•cs, and compouml fl.oscular flowers of a ycUow 
colour. 

CllRYSOGONUM, a genus of the polygamia neccs
sa1fa order, in the syngEinesia class of plants; and in the 
natural method ranking under the 49th order, com1msi· 
tre. The receptade ;, paleaceous; the pappus monoph)l
lous, and tridented: the caly'< pentaphyllous; the seed• 
wra]>petl up each in a tetraphyllous calyculu•, or little 
cup. There is one species, a natiYe of Virginia. 

CHliYSOLITE, in natuml history, a gem "l1ich the 
ancients knew under the name of the topaz; and the true 
rhrysolite of the ancients, whkh had its name from its 
fine gold-yellow colour, is now universally called topaz 
by modc1·n jewellet'S. 

The chrysolite i<; found in angular fragments. iR 
grains, and crystallized. The in·imiti"rn form of its crys
tals is a right angled 11arallclopid, "-hose length, b1·cadth, 
anu thickness, are as 5, vs, v 5. The edges of the prism 
arc usua!Jy truncated. The texture is f•liateu. !ls frac· 
turc is ronchoida1: it cause.A double rcfl'artions, and i~ 
specific gravity is from S.265 to 3.45. ~olour green. It 
is infnsil.Jl~ at 150 d~.~l'('es, but loses its t1·anspare1~cy, 
and becomes a ~laekish gl'ey. With borax it melts w1lh· 
out etfN·n·st·ence into a tran:-0pa.i·cnt glass of a green co .. 
lour. Thel'c arc two Yal'ictits. 

I. t.:omrnon chrysolitc, found in Cc) Ion, South Ame· 
rica, :lntl ju Bohemia, amidst sandy gran·l. Colour yel
lowish grl'cn, somethues Hl'giug to oliYc-green, some
times to )Cllow. 

2. Olin>, rlu'Ysolitc, found rommonly in basalt; some
times in small graiul', sometimes hi pretty large pieces. 
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It has not been observed in crystal" colour olive-greeu. 
The lir•t variet) is, accol'ding to the analysis of Kla1i
roth, composed of 

41.5 magnesia 
58.5 silica 
19.0 oxyde of iron. 

99.0 
The second is composed of 

S7 .58 magnesia. 
~0.00 silica 
11.75 oxvde of iron 

.21 Huie 

99.54 
CJIRYSOMELA, in zoology, a genus of insect• with 

Lracelet~like antcnnre, thickest towards the extremities; 
the body of an oval form, and the thorax l'ountled. Of this 
genus, whlch belongs to the ot·der o( colcoptera, there 
at'(' 122 different species, tlenominatetl from the trees on 
which they feed, as the chrysomela of tansy, beech, alder, 
willow, &c. some being of one colour, some of anotlicr, 
with a tinge or gold-colom· dilfused tlu·ough it. 

CHRYSOPHYLLUM, the BULLY TREE: a genus of 
the monogynia or«-kr, in the pcntandria class of plants; 
and in the natural method ranking under the 4Stl order, 
Tiz. dumosre. The corolla is campanulated, dcccmfic.l, 
with the sci;ments alternately a little patent. The fruit is 
a ten-seetkd berry. Tb ere are six species, natives of the 
West Indies. The most rrmarkablc arc: 

t. The Cl1rysoph) llum rainitn, rises thirty or forty 
feet high . The flowers come out at tlJc extremities of the 
branrlics, disposed in oblong bunches, which arc succeed
ed by fruit of the sizC' of a golden pippin, very ro11$'h to 
the palate, and astringent; but when kept some time mel
low, at1 is 1>ractiscd here with medlars, tl!cy have an 
agreeable flavour. 

2. Chrysophyllnm gfahrum, nrver l'iscs to the height of 
the cainito, no1· do the trunks grow to half the size. The 
flowrrs come out, clustrrs from the side» of the branrhcs, 
and arc succeeded by oval smooth fruit, about the size of 
a lwrgamot prar. lt contains a white drunmy juice when 
fresh; but af1t•1· being kept a few clays, it becomes sweet, 
1of'I. and drlirious. l11d osc<l arr four 0 1· five black serds, 
of the sizr of' those or a pon1kin. Both specit•s m·e often 
preser,1rd in lnrp;c slovrs. 

CIIRYSOl'RASE. '!'his mineral. wl1irh is found in 
1evt•r•1l pa1·1s of Germany, is always amnrphous. Its 
fractur<• is ril"l'I' even or inclined to the splinkr.' r, with 
v('t'y littl r Justrr; it~ colour g 1·ce11; specific ;;Tavity 2.479. 
In a. !il'at or I so dl'g'l'CC'S Wedgewood, it whitens ant.I Ur
comcs OJHICJUe. It is founcl hy Klaproth to be composed of 

96.1 6 silira 
1.00 o'iclc of nickel 
o.ss Ii111c 
0.08 aluminc 
O.OR oxide of iron. 

98.15 
GURYSOSl'Lf·:SIU~I. a genus of the dii;ynia order, 

in th(• dt>radda. class of plant.Ii; and in the 11atuml meth
od ran~iug 11mJtr tl1t• l~th onlt•r, surculrntre. The calJX 
is quadrifitl or <[ltill!Jl&Cfid, and coloured; no corolla; the 
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capsule birostratccl, unilocu~ar, and polyspermons. It.s 
English name is g<1hll•n sax1fragr. Thr~c ,.u·c t\\O spe
cies, common in ail the northern parts ol .Eu1·01w. 
CllOPMESS.\HlTE~, a sect of Mahurnrt>ins, who 

believed that Jesus Chl'ist was God, and the redeemer of 
the world. 

CHURCH, the place which ch1·i•tians consecrate t~ 
tl\e worship of God. By the common law and grncral 
custom ot' the rralm, it \\as la\\ f: l for earls, barons, allll 
others of the lait), to build chul'ches; but they could not 
erect a spirituaJ lm<ly-pulitic to continue in succession, 
and capable of eudowmeut, without the_ king's licence; and 
before the law shall take knowkdge of them as such, they 
must also ham tlte bishop's leave aud consent to be con
secrated or dedicated bv him. S Inst. 203. 

CHIJRCHW ARDENS, the guardians or keepers of 
the church, are persons annually chosen in Eastci· 'vcck, 
by the joint consent or the minister and parisliionrr~, or 
according to the custom of the respective Jllaces; to look 
after the church and clrn1·ch-yard, and things thereunto 
belonging. They are entrusted with the care and man
agement of the goods and personal property of the church, 
which they are to order for the best advantage of the pa
rishioners; but they ha.rn no interest in, or power over, 
the freehold of the church itself, or of any land or othe1• 
real Jiropel'ty belonging to it: these are the property of 
the parson or vicar, who alone is interested in their los!J 
or preservation. 'I'he churchwardens thel'efore may pur
chase goods and other al'ticles for the use of th~ }>a.rish; 
they may like" ise, with the assent of the parishioners, 
sell , or otherwise dispose of, the goods of the church, but 
without such consent they are not authorizell to alienate 
any of the provcl'ty under their ra1·e. 4 Viner Ahr. 52G. 

All pecI"s of the realm, cll.'rgyn1cn, counscJlors, attor
neys, clerks in com·t, pbysicia11s, sur.i;cons, ancl a]lOthe
carics, arc exempt from serving the office of churchwar
dens; as is cvc1·y rlisse11ling teacher or preacher, in holy 
ordc1·s, or pretended holy orders. 

By 2 Geo. lU. c. 20. no se1:j1•ant, corporal, drummrr, 
or lll'ivatc man, personally serving in the militia, flul'i11g 
the time of such senice, shall he liable to serve as churd1-
warden. 

By the 10 and 11 Wm. c. 2S. s. 2. 11ersons who have 
prosecuted a felon to conviction, and the Jirst assignee 
of the certificate thereof, are exrm11tcd. 

1'10 perscm living out of tiie iml'ish may be chosen 
cl1Ul'chwat'dc11. Gibs. 215. 

CHYLE, in the animal economy, a milky fluid, secr<'t
~~~~~~:1 the aliments by mean . ., of tligeslion. Sec. Pn YSl· 

ClCATIUX, in surg<·ry, a little sc;nn or l'lrvatim1 of 
caUuus fksh rising on the skin, and rrm:d11 i11g 1hl'ru nftc1• 
the lica1i11g or a wouncl 01· ulcer. It is cun11110111y called a 
scar. Sec SunGERY. 

Cl CADA. the FnoG-llOPPER, or flra-lontst, a ~rnus of 
insrrts belonging to th(' order of hr 111ipt{'r~1. Sr(• Plato 
XXXlll. Nat. Hist. figs . 121, 122. 12". 'l'hd1cah ;, inllect
ed; tl.ie anknnre ai·escctaC'eous: the fmu· wi11gsa1'· llh'111hra
nacro11s and dcftcctc(l: and thr fet't in most of thr spt ri ·s, _ 
are of the jum11ing kind. The speci(·~ a1·r fifh-one. The 
lanre of several of this genus c•vacuatr ~N'at 'iua11titit•s of 
a frothy .matter upo? the branches and ll'ows of plants, 
m the uutlst of which they constantly reside, probably 
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fo1· s!H"iter agai11!1l the srarch of otlm· auimaJs, to which 
the) \H1uld lH~romc n prr~. :Kature has afforded tliis kind 
of' drfrnrc to inserts "hose naked and soft bodies mi.~ht 
othcl'\\ isl' YCI'~ easily be injm·rd; per-Irn11s also the mois
ture of tlds f.!alll m~:y st•rrn to SC!'ccn it from the sultry 
hea111s of thr sen. On remming the foam, you discoYCl' 
1h£> lana concealed undcl'ncath; but Lt does not long re
m~i11 um·ovcrcd. It soon emits fresh foam, that hitles it 
from tire f') c of obscrrntion. It is in the midst of this 
foamy sullstanrc that tlte larYa goes through its metamor-
11hosis into a cbl'ysalis and i1erfect insect. Other la1Tre, 
whose bodies arc not so soft, run OYCl' plants without any 
immncr of' defence; an<l escape from insects that might 
hm·t thrm, Uy the nimbleness of theil' l'unning, but esJlC~ 
cially of I lici1· leaping. 

'!'he chrysalids, aud all tl1c larvre that produce them, 
tliftC•1· JitHc from each othrr, only that tlie former 11avc the 
i·uclimenb~ of wings, a kind of knob at the p1ace where the 
win~s wHI artcrwa1·<ls be in the perfect insect. In other 
1·e~pcrts, the chJ'ysalitls walk, leap, antl run, over plants 
aml t1·rt•s; as do the larva and the frog-bower, which 
the~ a1·e to produce. At length they throw offtbeir tegu
me11ts of du·J~alids, slip their last slougl1, antl then the 
iuscrt apJlcars ifl its utmo&-t state of perfection. The male 
ftlonc is thcu cndowe<l with the faculty of singmg, wllich 
it rX<'rciscs not with its throat, but with an organ situa
trd undct· the abdomen. Brhind the legs of the male arc 
obst>ncd two valvulre, which, raised up, tliscoYer several 
cavities se11aratetl hy various membranes. 1.~he middle 
contains a scaly triangle. rrwo vigorous muscles give 
motion to another membrane, wl1icb alternately becomes 
concave arnl conyex. The air, agitated by this mcmlll'ane, 
jg modified within the other ca"itics; antl by the lwljl of 
this sonol'ous insh'ume11t~ he amorously solidts his fe
male. By pulling the muscles of a f'l'Og·ho11per lately dead, 
it may be made to sin,i;. This insect begins its song ear
Jy in the morning, and continues it during the l1eat of the 
noontide sun. Its lively and animated music L5, to the 
eountry J>eople, a presage of a fine summer, a vkntiful 
l1arvest, and the sul'e return of spring. The cicadre have 
a hea<l almost triangular, an oblong body, their wings 
fastigiated or in fcmn of a roof, and six legs with which 
thry \\"nlk and !rap pretty briskly. In the females, at the 
fxtremity of the abdomeu, are seen two large lamina, 
between \Yhich is enclosed, as in a sheath, a spine, or la-
11iina, sumew!Jat serrated, which serves them fol' the pur
J>osr of' drpositing thrir r.ggs, and probably to sink them 
into the substance of those plants which tho young larvre 
are to fectl upon. 

CICCA, a.~·cnus oftl1e tctrandria order, in the mo-
11cecia class of 11lant,. The male calyx is tdrapl1yllous; 
tbcro is no corolla; the female calyx triphyllous; no co-
1•0Ha; four styles; the rapsulr quadrkocccus, or f'our
benicd. Tbc1•c is one species, a slU'ltb of tbe East In
dies. 

CICER, the ch:ick-pca, a genus of the decandria or
det·, in tl1c diadelphi~ clasci of plants, and in the natural 
JnC"tiiod ra~1king nm.Irr the 32d order, papilionacere. The 
~alyx is ouinquf'pru·titf'. as long as the corona, \\;th its 
four up1,~i·most scp:mcnt., inrumbenton the Te:xillum; the 
~~~t;mcn is rho1~1hoidal.' tm·gid. and dispN·mous. Thel'e 
L'i hut one spccws, v;luch p1·oi!uves peas sha11ed like the 
common ones, but much smaller. They are cullivated 
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in Spaiu, "hc1•c tl1e.r arc natins, being one of tlu:o in
gredients in their olios, as also in Franre; lrnt arc rarely 
known in ll1·itni11. 

ClCIIORlUM, succory, a genu• of the pol)gamia 
requalis order, in the SJngencsia class of plants; and in 
the natul'al method ranking undrr the 4!Jth ordrr, rom-
11ositre. 'rt1e- receptacle is a little 1iaka('ro11s; tlic ca
lyx caJyculatccl;the pap1rns almostq11i11qi1rtlrntatrtl; and 
indistinctly hairy. '!'here at•e thrC'c SJlN'il'S, viz. 

1. Cicho1·ium cndiYia, or common cntlh e. ,\ifh broad 
crenate<l leaves, difl'el's from the "ild sort (No. 2.) in 
its duration, bei11g only annual, wl1crcas the wild sort 
is perennial. This species may be cm1sidC'l'C'cl both as 
an :uurna] and biennial plant. If sown eaJ'ly in tl1r 
spring·, or CH'n any time befo1·e the bcgin11ing of J ma•, 
the 11Iants very· commonly fly u1> to S{'C'd the same snm
mer, and J1Crish in autumn. H sown in Jmw and Julr 
they acquire perfection in autumn, conthrnc till the next 
s11ring, then shoot up stalks for tlo\\-Cr and seed, and soon 
after perish. The hmC'r leans a1·c t.he useful parts. 
These when blanched white to render them crisp and 
tender, and reduce them from thefr natural sfrong taste 
to an a.;rcl'ablc bitter one, al'e then fit for usr. They 
arc valued chiefly as ingredients in autumn antl winter 
salads, and fbr some cu1inary uses. 

2. Cichorinm intybns, wilt! succory, grows natul'aUy 
by the sides of roads, and in shady lanes. 1t sends out 
long lea Yrs Crom t11c root'3, f'rom between which thr stalks 
arise, growing to the heigl1t of tlu·ee or four fret, and 
Uranclling out into smaller ones. The f1owe1·s come 
out from the sides of the stalks, and ai·c of a fine blue 
colour. They are succeeded by ol1long seeds cowrrd, 
inrlosed iu a down. The roots and Jeavrs al'e al'"tirles 
of il1e matrl'ia me<lica. The frH'lner have a moderately 
Litter tastr, Vtith SOHIC t1egrco or J'Ollt;hnc.ss; the learns 
arc f'Omcwl1at less bitter; aud the <larker-coloured n.n<l 
mo1·e deeply jagged they a1·r, the bittc1·e1· is their taste. 
'Vild succory is an useful t.kte1·g·cnt, a1>ericnt,_ and at
tenuating mcdici1w, acting without much irritation, 
tending rather to cool than to heat the bodJ; and, at the 
same time, cm'l·oborating the tone of the intestines. All 
tl1rpa1·ts of the plant, when woumkd, Jicltl a milkJ sap
onaccous juice. This, when taken in lai·gc r1uantities, 
so a.~ to keep up a gentle dianhcca, and continucrl for 
some weeks, lrns bce11 found to in·odurc excellent cffe;ct.s 
in scorbutic and other ch.ronical diso1·tle1·s. 

3. Cichorium spinosum, with a ]H·ickly fo1·ked stalk, 
grows naturally on the sea-rom;t in Sicily, and tile islands 
of the Archipelago. The 11owern a1·e of a pale blue ro· 
lour, and arc succceilcd by seeds sha1icd likctl10scoi'the 
common sorts. 

CICINDELA, the spa,./der, in zoology, a genus of 
insects ltelonging to the order of colcoptcra. The antcn
me are setarcous; the jaws arr 11rominent, and fm•nished 
with terth; the eyes arc a little prominent; and the breast 
is roundish ancl mal'ginatetl . There are 14 s}Jerirs. The 
campestris, (Sec Plate XX..'UJI. Nat. Hist. fig. 1~4),or 
field spal'kler, is one of tl1e most bra11til'1d of the genus. 
The uvper pal't of its body is of a fine grrrn colou1·, rough, 
and rather IJluLc;h. The un<ler sidr, as also the kgs and 
antcnnre, are of a sliot coJour. goM and red, of a ('npprr
ish cast. The eyes al'C' ver.v prornh1ent, ancl give the 
head a broad appearance. The thorax is angular, and 
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narrowrr than the head, which constitutcstl1crharartcr 
or thr cicimkla. lt is rough, and o(' a green c1Jlo:1t· tiu;
ed wibh gui.l. as well as tlw licad . The elytr.t are ddi
catl·ly and i1Tegularly tlott:d. Each of tliem ha.o:.; six 
wh ite spots, viz. one on the top of the clytrum, at it'i 
ontwarcl angf('~ three more along the outward ell.~e, of 
wh ich the mi,llllcmost forms a kind of l11nt1la; a fifth on 
the mithllr of the clytrn, opposite ihc li111:1la: ant! that 
ont': is broail<'r, an<l tolerably round; lastly, a sixth at 
thr rx.ti·rmity of the r lytra. There h; also sometimes 
are11 a bla.ck spot on the middle of each dytrum, oppo
site to the second white spot. The upper lip is a.lso 
wl1itr, as is the 1q1pcr side of the jaws, which a1·c very 
11rom incnt aml sharp. This insect runs with g1·cat 
swil.'t11C'S8, a1ul flies easily. It is found in d1·y sandy 
plact·s, rr;pcC'ially in the lrnginning of spring. Jn the 
same places its hwva is met with, which r esembles a 
Ion,;, sort, whitish worm, fu1·11ishcd with six legs, and a 
lu'QW!l scaly head. It make.~ a perpendic ulal' 1·01mll 
holr in the grou nd, and keep.~ its head at the enti-ancc 
of the hole lo catrh the insects that fall into it; a spot of 
ground is sometimes cntil·ely prl'i'oratecl in this man11c1·. 
'J'lic iur;ert.o; l>rloug·ing to this genus arc in gcncl'al nry 
beautiful, ~md merit the attention of the curious in their 
mir rosropir ol>sc1·vations; some arc minute', t hough not 
i11fel'io1· in splrndour, therefore best suited for the experi
ml'nt. Li' ing subjects arc cvrr1wcfer able to dead ones. 
The larvre or all this genus live under ground; and arc, 
as well a!-; the pe1·rect inscct"i, ti~crs in thei r natm·e, at
tacking and destroying all they can overcome. 

ClCUTA, waJer hemlock, a ,genus of the order digy
nia, in the f) e11ta111J1·i a. dn.r;s of plants, and 1·a.nking in the 
natural method untlcr the 45th order, umbcJlatre . TJ.tcrc 
al'c t hrrc spedc!'I, viz. 

1. Ckuta hu1l>i('cra; 
2. Cicuta niaculat:t; and 
s. Cicuta viMsa. T'hi.:;; spccic.c; is the only onr re

markablr, and that fl'f)tn the (lnhmi1'lus qualities of its 
1·oots , which have br"n often known to destroy chiltlrcn 
who cat thrm for pal''inip.c;. 

CIU \JUS, in m1ti~11ity, thr mitren,ed lly the Jrwi•h 
high-p1·i('st.'i . The r·ahbis say, the bonnet used by the 
jll'i<'StS in p;CllCl'<tJ, WilS mn.,fc. 01' apiCCC Of linen C}Oth Six
teen Jards 11111.;, whirh r•1vr1·rrl thci1· heatls like a helmet 
or ~t tut·lrnn; and th"Y all-1w nn otltc1· difH•rc1wc behyccn 
th<' liigh-pri1~8t'R h!)n11 .-t, a1ul that of othCl' 1.n-icsts. than 
thi~: thato1H· is tlattf'J', :uirl mnrr in the foI'm ofa. tll1'lm11; 
whC't'Ca""! ihat wnl'n by oi·din:u·y pl'iests rose someth ing 
mot'l' in a poiut. \ plafr or i;olll was a n ornament pe
culhu· lo thl' hi ;.;h·pi·il•st":;;; mitre. 

CILIA Rl~:, 01· li!jttn1t•11fum ciiiare.o l' ci.lial'is 11r1Jrrssus, 

:1
1:l ~::~~.fl~~: ,~·i,l':~.t~;~ 11i~:0 ~.~~<· ~: :~~~~. ~~'.::'.~si '~ ~~!~0:~~~~~: 1 ~1\'c1t~.1~r~ 
mi11ati11.~ in tllr p1·omiul•nt 1rn.1·tol'lhr rhrystalliuc humour 
ol' ~hr rH" wliid1 tltt'.) <.tm·1·nwul. Src AK \ 'l'O\tY. 

Cl -'li•:X. n;· fl.·1rr. in znnh:·~y . a ~·'nus of in., 1•t·l~ br long
inn- to flir ord<·1· of hr nipt·•rot. (Sl'C Plate XX:\Jll. :Nat. 
ui<.;t. fi.e-~. l'.25. t:2G. L·.2"'." .) Th<' rostrum is intkdrfl. The 
antr11t1:c tU'l' l011 ~r1·tlian tlH' f lvu·ax:. Thr win_'!,''i a1·t' f1)ltll•d 
tOh"f'th1•r r1·,,.,..,..,\;..;1•; flw upnm· OlH''i nrr roriar<'o11<.: from 
thrir hast' 1:rnar.ls flw'1· 111; 1! 1!1•, r1 •:1:-> lHt1·k is na~: thr 
th1H'U\. mai·;.:-i111"l. Tltr rr'l.~t w·(~ fn·ml'cl fol' l' llt)!Jiu~. 
Thi., ;.)'l'lllls is ili\'jtlrd intil cliff,·rcut section~, yjz. L. 

i:: I~! 

Thnse '"ithout 'Ying.CJ. 2. Tho~e iu which the e~cutchro1t 
is i·xtcntic<l !-:ill fo1· a.., to cover lhL' 1.wd:Hll('ll .l.Hl dw '"ings. 
s . The culeoptrali. whose clytra arc wl1JIJ_r ro1·iacc.1,1s. 
4. Tha-;e whose clyt1·a a.i·c mcmlJ1.,1ncicc;rns: these arc 
Yen much depressed lilrn a h•al'. 5. ln wl1ich t he tho
ra'C0 is armed on cacl1 sitlc with a 1ipine. G.. t'1wsc which 
are of au ovaJ fot·m, without spini!s on the thorax:. r. 
ln which the antc·rnre bcco:n;; s.•t.tc~ous fow:u·d'i l11eir 
point. 8. Those of an oblong!• rm. 9. Th Jsc wiios.: 
antcnnre are srtaceous. antl as lon.~ a~ the butly. IO. 
Those that have thrir thighs anucd with spin<.·.:;; . 11. 
Thosr whose bodies are long and narrow. l..innreus enu
merates no fe\vet· than l ~l species, to which sevcra.I lt1ne 
been adtlc1l by other naturalists. A vet·y peculiar SJlt~
cies was discovered l>y Or'. 81>,ll'nrn.n at the U:tpc, which 
he has named cim('x pa.ratloxus. He obscl'\'eli it :t.) at 
noontide he sought fo1· shelter among the bl'anchcs of a. 
sl11·ub from the intolc.rable heat of the ~un. "ThouglL 
the ai r (says he.) was cxtrcml'ly still a.n<l ca.Im, so ~Lli 
ha1·dly to have sliake,n an a.spcn ll":if,J ct I thnu~ht I saw 
a li ttle \\ithe1·ed, pale, cramplcll lcal~ eaten as it wne Uy 
caterpillars, Jlitterin!J; from the trcr. This a.ppi'a1'<.'<l to 
me so ,·cry extraordina1-y. that l thou5lit i.t wo~th 111y 
while suddenly to quit my ,·crtla11tl.lower i11 01·1lrr to co11-
tem1>late it: and I could scarcely l>elic\ c my own eyes, 
when l saw a lirn insect. in shitpc and colou r res"mbling 
the fragment of a withered leaf~ with the edges tu1·11r<l Ujl, 
and eaten away as it were !Jycatc1·pillars, and at the same 
time all ovc1· beset \\ith prickles. N atm·e, IJy this pe
culiar form, has certainly exti·cmely m.•ll dcl'rndcd and 
concealed. as in a mask, this irrnec t l'rnm bii·lbt a.nil its 
othrr diminutive foes; in a ll lll'O!Ja.Uility with a \·irw io 
p1·csC'1·ve it, and employ it fol· some impod.ant omcc in 
the system of her economy; ;L system with wt1irh we a 1·c 

too littl e acqnaintc<l, in g·enera\ too Httle i11vcsti~at~·I; 
and which, iu enry va.rt of it, can nc-vr L· st1flicienHy 
adm ire \\ith thn.t respect and vrncrntiun whid1 we ;l\\.'6 
to the great Author or Nature and rult'1·of the -.mivf't•.-, , ." 

The Jarvre or hugs only cliffe.1· from the perfut ir!-,:•ct 
by the want of wings: they run over plauts; and r;;r:Jw 
and change to chrJ'Sali<ls, withnutap1u•aringto u111! . ;·~u 
any mate1·ia l tliffer·ence. Tltcv have onlv ru tliml'Hl.-.; of 
wings, whirh the last transfui·mation 111ifohls, and Ilic 
insect is thl'n prrfect. In the fi.1-st two stagt•s they are 
unable to }IJ'Opa.gate their species. Jn tbrir pt•1'frct ~: ~l·, 
the f'emalc, fer undated, Jays a 5FCat 1111mbcr of c·~·· ~-.:; , 
which a1·e often found upon plant-;, }>laced nnr li) r!1e 
side of another; many of which, vit•wed through n.µ;J.v .. ;.;, 
lll'CSf'nt sinp;ula.i· varieties of cunfigm·ation . S111111~ a1•e 
f'1·ow11cd \Vith a row of small hairs, 1)thers l1avC' a ··ii .. ·11 -

far fill('t; and most hfn-e a pirce "l.drh for1.;1s a cau: 'h i~ 
11icr·e Hie l:u·va 1111shrs oft' when it fu1•n•i; oprn 1.h<' Pg-_~. 
Rt•lrasNI by nature from tht'ir p1·i!-i(;11. thf'~ ovct''itJl'l'ttd 
the pla11t on \vhich they frcd. cxh·arlm~. hy lhc h··I;• :J f 

tliC' 1·ostrum, the juif'eg ~ppropl'iatc·d !'"r tl1t•ir 110'll'i-;lt-

~~:~~i~~<'~l~ ('~~:1~1et!~!:: ~,:~;.~,:.i::~~'·::~' ~PJ1 1~'.;~1i:~~:~1t~: .. ~;'.1~:'. .·a ~1~!~ 
spa1·c m•ithrrscx 1101· spN·irs tlw~· ran r11wpw1._ 111 tl:o- it• 
pt'1<f'rrt state thr_v a1·f', r11t•1·1• raunihnJ..;, e,:ht.Hn~ t~ ·n
st"'lns with the hlood of ani1Halc;: 11n·) 1ki..t:oy r;.:.'rq1il
la1·~ and tlirs; and tH't'n thi:' C'ok11ptf•1·01rn tJ·ihP, wh1,~e 
l1:u-,d11C"sf.i of C'IJh'<tO:ll'. woul:l imt1,t;i11e wai., proof a;ai~ 1-;t 
thru· attacks, h:n c fallrn an r;c;~ i1rey t~ the •ha:p 
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pk1·cing n~tnrc of the rm~trum of the bug, antl the iucau
thus natm·:llist may e\'Cn experirncc a feeling seYc1·ity 
of' itc; nature. The ciml'x Jcctuhwius, or house-hug, is 
po1·Lic'<1larly arcrptahlc to tile palate of spiders in gene
ral, and i~ even sought after Uy wood-I.tugs; whirl: is not 

~:~~C~(~-c~1\1~R11~·i~:~~~' ;:~i~3stll11~~~?~:1~~l 1~~~d;~c~tl' ,~!r~~11i1: 1fi~~ 
thods of destroying house-hugs, with oil of turpcniiur, 
camvltcH', solutions ofsi, 1Jlimatr, &c. 

c1;,11cIFl.iGA, in botany, a genus of the polyandria 
ordc1., in the di reria class of plants. The male calyx is 
almost 1>entaphyllous; there is no corolla; the stamina 
a1·1' 20 in numh<'l': the female calyx is almost pcnta
Ilhyllous; no corolla: the stamina. 20, an<l barren; tlic 
CU]JFrnlc8 from four to seven, polyspermous. There is but 
one spl'cics; of which Mrsscrschmidius, in the Isis Si
berira, ghrs the f111lowing character and name: cimici
fuga f«ticla, with the leaves of the hel'b Christopher, 
bearing a thyL·sus of yellow male flowers with a rctl vil
lous sectl, the S('C<l-Ycssel in form of a horn. This whole 
plant so 1·cseml;lcs the actea racemosa, that it is difficult 
to distinguish th<'m when not in flower; but in the fruc
ti1kation itgl'r>atly differs from it, the cimicifuga having 
fou1· piHtil~, the artea but onr. Jacquin says, that it is 
a uatin•. or the Carpathian mountains. It has obtained 
t11e uamc of cimirifuga, or lrn,;Ua11{', both in Siberia antl 
Tartal'y, from its pl'operty of dri,·ing away those rnsccts: 
and the botanists of' those pa1-ts of Europe which are in
fested by them, have Jong; desired to natumJizc it in 
theil' several countries. Gmelin mentions. that in Sibe-
1·ia the natiYes also mm it as an enteuant in dropsy; and 
that it~ <'ffr-rts are viole11tlv mnetic and drastic. 

CIMO LIA alba, the name of the eru·th of which tobac
co-piprs are made. Its distinguishing characters are, 
tlrntit is a dense, compact, heavy rarth, of a dull colouP, 
and very close tci;:turc; it will not casilv brrak between 
the fingers, and slightly stains the fing;rs in handling. 
It adhc1·('s to the tong;uc. melts slowly in the moutJ1, and 
is not readily diffusible ih water. It is found in the Isle 
of "ight, Dorsctshire, and Staffordshire. 

Cn.10Lu.nigra, i8 of a<lm·k }rad-colour, hard, <lry, and 
heavy; it docs uot stain the han<ls, nnd is not acted upon 
by the acids. It b111'ns perfectly whjte, and acquires a 
g1·eat degree of hardurss. It is found in Northa1npton
shil'c, whrl'c _i_t is used in th<' manufacture of pipes. 

CIMOLITE, a •pecies of white earth, found in some 
of thr Gre~ian isl.autls, wher~ it is used for whitening 
stuffs. It is ment10ned by l'hny under the name ofcimo
lia. and in more n10de1•n autho1·i:; it is called cimelia. terra. 
Col.:.ur pearl-grey; wllt'n exposed to the ail' it bccornt'S 
redtlish. Textul'eearthy, fracture uneven, opaque, does 
not stain, but adheres strongly to the tongue. It is sol't, 
:u11l broken with difficulty: specific gravity is 2.000; and 
it becomes white befol'C ihe blow-pipe. It is com11osed, 
according to Klaproth,of 

63.00 silica, 
2S.OO alumina, 

1.25 irou, 
12.00 water. 

99.25 
CINC~-IONA, a tz;enus of the monogynia order, in the 

pentand.l'la class ofp:.rnts, and in the naturalmetliod rank 

CIN 

ing with those ]llants, the 01•ilel' or which is tlubiuus. 'fhc 

~~~~~~!fc ~~fe~'.~~~~~l-~::~~~~~1·," :;~1tl13 ~·o~~~\Ii:~m~~~:liti~~~ 
There are nine species. The prinripal are, 

1. ~inchona .corymbifer~, corJmb-bearing cinchona, 
or wlutc Pcruyrnu bark. with oblong lanccolate Jcarci; 
and axillary corymbs. This spcries partirularly abounds 
in the hilly p~rts of Quito, gl'owing lll'omiscuously in the 
forests, an<l is spontaneowdy lll'Opagated from its srrds. 

2. Cinc.;hona cal·ibrea, a native of tl1e West I11dia islands. 
In Jamaica it is ca1letl the sea-side hccclt, and g1·ows from 
20 to 40 feet higl1. The white, f111·1·owcd, thirk. ouil'I' 
IJark, is not usrd; the <lark-brm\'ll inner bark ha.ct tl1ecom
mon flayour, with a nuxcc1 taste, at first of horsc-1'adislt 
and gingcr,_ lrncoming at last IJ~ttl'l' and asfrin.i.;·cnt. Jt 
seems to give out mol'C extractive matLcr tlrnn the cin
~hona officinalis. ~ome o_f it was im1rn1·te.«_I from St. Lucia, 
111 consequence of its havmg been used with advantage in 
thl• army and na--r,v tlmfog the last war. 

wiih ~:~·~~1:~11I~a~!~ii~a~:~;1;1~11~::~1~1~·!~11,p:~~:v~~11~ 1~:!::; 
of the corolla woolly. Both the corymbifo..a and officinalio 
are natiws of Peru, where they attain tile hcighl of from 
15 to 20 feet. The bark has an odour, to some people 
not unyleasant: and very perceptible in the distilled water; 
m which floatmg globules, like essential oil, have been 
obse1:ved. Its taste is bitter and astringent, accompaui
rd \y1th a degre~ of ]ltmgency, and leaving a conside1·abl1 
lastmg 1m iu·ess10n on the tongue. For its pro11ertics 
and preparations, see PHARMACY. 

ClNCTURE, or ceintm·e, in arrllitccturc, a ring, list, 
or orlo, at the top and bottom of the shati of a column, 
separating the shaft at one end from the base, and at th~ 
other from the capital. 'fhat at the bottom is 1mrtic11larl1 
called npophyge, as if the pillar took its rise from it; and 
that at top colarin, collar, or collier, and sometimes an
nulus • 
. CINERARIA, a genus of the class and order syngenc· 

sia polygamrn superllua. The calyx is simple, many
Jeaved, equal; pappus simple; receptacle naked. There 
at·r 41 species, most of tlwm orname11tal plants. and na· 
tives of the Cape; of w!1irh the C. cruenta, and the C. 

:~t:~~.~~~~h~~~e~~n~~~ ~~~t ~!~s ~:~yc~;:';,~~i~~:~1~~~r~: 
perty, that it is apt to be lou•v. 

[Cinna, a genus of the digY,nia order in the monandria 
class ofp1auts. Tile chararterestics arc the calix, 2 val
ved., 1 Horet; coro11a 2 valved, 1 seedt>d, cylindl'ical. A 
natirnof l'eunsylvania. Flowers in Juuc. (a) 

CINNABAR. Sec CmmISTRY. 

CINNAMON-TREE. See J,Acnus. 
No cinnamon can be imported into B1·itai11 except f'.rolll 

the East Jndies. 'l'hat wliich comes t!Jrncc Jlays a duty 
~!-!ss. 1

8r/Tid. a pound, and draws back 011 cxportalion, S$. 

i\i[/' at the rate of 6s. Sd. 

Cinuamon i~ an astriugrnt in the primre 'Vice, but ia 
the more. remot~ seats of action it opel'atcs as an .lpHient 
a~HI alcx1plt~rm1c. It ~to11s <liRrrhreas, sh•f'n~thenq tho 

;~;e~:~~a.~~~~~" ~~i:~~cti;;;~,~:~~~1 ~a~~~il; )~~~~~~' ,~i~i1 s\~~ 
in water; and is in gre:1t cstf'cm_, ~nd murh presCl'ibed in 
e~temporaneous practice. As it ts much adulterated on 
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acrountof itsdoorne8', thr be't way to know it is by drop
ping it 11pr1n ~ngar. and thrn tlissolring it in srn::tll spil'it. 
Thi~ oil ltal-l bct•n made gl'nuinr in England from the 
eom111011 cinnamon of the shops, so as to exceed that 
b1·ough1 f'1·om Holland. 

C1:sNA~t0.'\'·WATER is made by distilling the bark first 
infused in ~piril •1f wine, brandy, or white wine. 

Cl ·QUE-FOIL. Ser Po'.L'tON'l'>LL.\. 
C1NQ.n:.:-PORTS wt:-l'C thus called by way of eminenrr, 

on arconnt of thC'il' supt•rim· importance. as having hrcn 
tlmu~ht tt, mc1·it a 1ml'tirular rcgrinl by the killgs of Eng
land, for Ul('ir prcsrrvation against im'asinn. Hence they 
ha\'t a 1mrtic11b.H· poliry; and are gonmcd by a krcprr, 
with the titlt~ of lord w;11·1\Pn of the cinqnc ports. The 
ih·c ports arc, Hasting.~, Romney, Hylhe, Donr. and 
SamJwkh. rrliorn leHs us, that Hastings provitlcd 21 
vessels, and in rach ''rsscl 21 mrn. rro this port belong 
Scnfo1·d, Pcvensry, Hrflney, ·winchclsea, Rye, Haminc, 
\Vnkcsbour·nc, Crencth, and F'orthclipc. Romney pro
-vided firn sl1ips, antl in each 24 men. To this IJ<"long· 
Drornhal,L,,.-dc, Oswarstone, Dangcmares, and Romcnhal. 
llytl1cfur11i$l1cd five ships, and in each 21 seamen. To tl1is 
lJclongs ,Y,•sim<'ath. Don~r the same number as Hast
ings. To tl1i" belong F'olkstone, Feversham, and I\Ja1·ge. 
Sandwich furnished the same number ·with HYthe. 'l'o 
this belong Fordi'"ic. Rl·culvcr, Serre, and D

0

eal. The 
privileges granted to them in consequence of these se1·
Yices ''ere very great. Amongst otli<::rs, they were each 
of tht'm to srrn.l two barons to represent them in parlia
ment; their deputies were to bear the canopy over the 
king•s head at the time of his coronation, amt to dine at 
tJw 11ppe1·most table in the g1·eat ~iall on his right haml; 
to be exempted fr()m su!Jsidies and othel' aids; their licil's 
to be free from 11crso.tial wanlship, notwithstanding any 
tcnul'r; to Uc i111pleadcd in their own towus only, and not 
to be li•ulc to tolls, 6.c. 

Cerlioral'is, to remove imlictmcntstaken in the cinqnc
port:s, must Ur clircrkd to the mayor aml jurats before 
,,·horn thry were taken. and not to tlie lord wru·den; bc
eausr lliey hold pl{'a of' it as justices of the pcacr~ by vil'
tuc of their commission, and not by their ancient cha
racft•1-. 

CIPHER, drnotes certain secret charact('J'S disguised 
anil varied, used in writing letters that contain some sc
crrt. not to be understood but IJy those between whom tile 
ciplu r is agrc•cd on. There are seHral kim]s or ciphers, 
arro1·diog to lord llacon; as the simple, those mixed with 
TIOH·i"ii~llifira11ts. thOSC {'.UllSi~ting or two kinds Of charac
ters, whrel.ciphcr·s. key.cipht·1·s, '"·ord-ciphrrs, &c. They 
onf,;'ht all to havr thcs1· th1·cp pt\l)lCrties, I. They shoultl 
be rm:;~- to "rite and l'r:ul. 2. They shoultl be trusty and 
umh•dplieralJic. S. Clear of suspicion. 

Thl'rr is a new "a) of' cludi11g the examination of a 
riphcr. viz. to have twu nlphaiJets, the one of si~·nifirant, 
and tho other of llOtHiignifirant Jrtters; and folding llTJ 
two \Hiting~ to.~rthr1·, the onr containing the srcrct, 
whilt' the otl1rr i~ surh as the Wl'itcr might probably senll 
"ithout dangrl': in rn~t' of a strirt examination, tltc bearer 
js to produrr the non-significant alphabet for the true, 
and the true for the nnn.signifirnut; b~· whkh mf'ans tile 
examinrr .. ·oulcJ fall upon the outward w1·itin.~. and find
in.11.· if prohabJr, ~ms pert nothing of th(' inner. -Xo doubt 
the art of ciphering is ca1mblu of great improvement. It 

U I I' 

is said that king Charles I. had a ciph<•r consisting only 
of u straight line difff'rentl.' inclined: an.I tl1err :u·1• \\ ~i) s 
ofciplu.Ting hy the n1er<' punctuatin11 ofa ll'tter. whil">t the 
wortls of n. lrttC'r shall he non-sig11ifica11ts, or sense U1at 
lravcs no nwm fo1· suspi< ion. Those "ho <lcsirc a fuller 
expl.mation of ciphering may consult Uaron, where thry 
"ill find a cipht'r of his inrention; bishop 'Yilkin·s SNTet 
aml S\' irt ~less1•ngcr; aud Mr. Falcone1 .. s Cryptomcnysis 
Patcfacta. 

CJPPUS. in antiquity, a low column, with nn i11srrip
tion, ereC"ted in the high roads, or other i1laccs, to sh<nl' 
the way to travellers, to scnr as a boundary, to mark 
the g1·a,~c of a clcceac:;c<l JlC'l'SO!l. &r. rrl10rsc ercrtrd in 
the hig!iways to mark the miles were called miliar) co
lumns. 

CIRCJEA, enchanter's nightshade, a genus of 1hc mou
ogynia Ol'der, in the diandria rlas.c; of i1l:1.nb1, anti in tl1e 
natm·al method l'anking under the 48th ordt'1~, aggrrgatre. 
Th" corolla is dipetn1ous; the c:llyx dipl1J llous. superior. 
with one bilocular seed. Thc1·e arc two species. one of 
which is a native of Britain. and the othe1' of Grrmany. 
They are low l1erbaceous plants with white .flowers, and 
possrssed of no l·emarkab1c prope1·ty. 

[CIRCLE, in gcomcll·y, is a plane fignre bounded uy 
acur,·c liue. called the cirrumfe1·e11cc, or )Jei·iphcry; any 
poiut in which is equidistant from a point within the fi
gure, called the centi-e. · 

The <1uadratul'e and rectification of t11c circle. are pro
blems which havr exercised the abilities of some of the 
most eminent mathematicians in fol'tnrr timrs. and has 
h<'c11 a cause of dispute among some or t.lw kss p1·ofound, 
clc)\nl to the prPscnt day. But thougl1 nrithcr of these 
ham been. enectcd precisely, thcy have ht'('tl approxinm
ted to. au<l series have IJceu gh,.eu by which we may ap
J>l'Ox.i1.ni11atc to them to any assi:;,ned drgrrc of accul'acy; 
aud 11 the i.rur value was not dcs11'ablc we nr.rd not wish 
for n. grra.ter degree of accm·ary. lf' the ratio of the di
ameter to tl1c circumfrrrncc were known, these p1·oblrms, 
by thr kn<rn11 properties of the circle, become vrry sim
ple: this ratio was gi1cn by Archimedes to be 2..,2 nral'ly, 
which he effected i11 the following manner: he found U1e 
pel'imetcr of a circumscribed t"egular polygon of 192 sides 
is to the diameter in a Jrss 1·atio than r +% to I, and that 
~he }Jeri meter of an insc1ilJPd J'egular I>ul) gon of 96 sides 
is to the diameter in a gt·eate1· x·atio than ~ -H to I, there
fore, he infcncd tlie above ratio to bo 'Cl'J near the 
truth; but this metho<l, as we inrrca.'ic the number of 
sides of the polygo_n, evidently ap11roacl1es to the area. 
and circ:umi'ercnrc or the cit·clc; yet it hcro111rs tedious 
in proportion to the number of rihles and tLc degree of 
accu1·acy rrqnil-ed fa the <iechnals. 

Since the innntion of Hux.ions, there lrnxc been a. va
riety of series found, by which we appl'oximate with 
~ase to a~1y assi.?m:U degree of arcm·acJ-the following 
is a. sprc1mcn oi tlus method: Let r= l'adius, y =sine.. 
~=the versed sine of an arc z of' a rirdt•; then, 
2r--.x·xx=y2, by the nature of the ci1-cJe, ani1 ·'l'=r+ 
(r'-Y') k• hence dx=-yrlyx (r'--?I') -!· llut dz;= 
(d:t:2+<fy2) t• the genrral expression for thr cliflb·t•ntial, 
OP 011x1on. of the lt•ngth ofthr currn :::1. B' suhstitution 
d:r=rdyx (1"-Y') -h which put into au "u1finite sel'i.,; 
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t y• sy• 5y' ssy• 
gives tlx=rdyx (- + -+ - +- + -- + &c.); 

1· 21·3 Br' 16r7 1281"9 

the intrgral, or fluent, of which is 
y2 3y4 5yr:. ssys 

"=YX (1+-+-+--+--+&c.) Pnt 
6r2 40;·1 1121'6 1152r8 

tr 
t = the tangent oftbe arc z, then y = --. And the 

(r'+l')t 
p1·cccding equation by substitution becomes 

t3 t$ t7 t9 
%=t- -- + - - - + -- - &c. = the length of 

3r2 5r~ 7r6 9rs 
the arc in terms of the tangent. Suppose r=l and the 

arc = 45°, whose tangent= rat.lius = l; then the set·ies 
I 1 1 1 1 I 1 

is"= 1--+- - - + - - - +- - - +, &c. 
S 5 7 9 11 IS 15 

= the length of an arch of 45°; therefore, 
1 1 1 1 I 1 1 

sx (1--+---+---+---+&c.)equal 
S 5 7 9 11 IS 15 

the who1e circumference to a tliametcr 2, therefore, 
1 1 1 1 1 1 1 

4x (1 --+---+---+--- + &c.) = 
S 5 7 9 11 IS 15 

3.141592 &c.thccircumfcrenccto a diameter 11nity;con
scc1ucntly by the known pro1rnrty of the circle S.M159g 
+4=.785398 &c. equals the area of a circle to <liamcte1• 
unity. (r) 

CrncLE of tlrn higher kind, an ex1lrerision used by 
Wolfius, and some others, to denote, fol· the mo~t 1mtt, 

1U. 11£-1 

acurvcexpre-sscdhy thcequationy =ax --:.ti ; 

which indeed will be an oval when ni is an e,·en number; 
but whem 1u. is an odd numbc1·, the curve will have two 
infinite legs. 

CLRCLEs, clmidical, in British topography, a name 
ghcn to certain ancient inclosw·es, fol'mcd by ru<lc 
stones, circularly arl'angcd. 

'l' hese, it is now g·eneraHy a.greed, were temples, and 
many writers tliink also places of solemn asscmhlies for 
councils 01' electionst aiul sen.ts ofjudgmcut. rrhcsetem-
11lcs, though generally drcuJar, occasionn.Jly differ as 
well in fig111·c as mag·nitutlc: with rela.tion to the first, 
the most simple were composed of one rirrlc. Stone
henge consisted of two cit'Clcs mid two OYals, rcspecti\'e
y concentric; whilot that at Bottalch near St. Just in 

t:ornwall is formed by four intrrserting circles. The 
gl'eat temple at Abury in ~Wiltshire, it is said, describrd 
the. figure of a seraph or fiery flying serpent, J'i'JH'CSented 
Uy rirclcs and right Jinl'S. Some, llesi des circks, Lla-"vc 
annucs of stone }Jilla1·s. l\Io:;t, if not all of them. have 
pili:.u·5 01· altars "'ithin their peuetralia 01· re11trr. In the 
a1tide of magi1itu<le ~tnd unmber of stones. there is tl1e 
grt'atest Yarict.n some cfrcles licin:;· only 12 feet diame
ter, anc.l formed only of 1 Q stone:-;; whibt otltc1·s, such as 
St•rncheugc and Abury, rontaiuell, 1.lie first L-10, and the 
second 652, antl occupied many acres of ground. All 
these difforent numhe!·s, medsm·es, and al'l':mgrmcnts, 
ltad their pretrn<h.•d reforcncc, either to the asn·onuntital 
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divisions of lhe year, ot• some mysteries of the <lruidicat 
religion. 

CHlCONCELLlONES. a race of fan:ttics. so rallr1\ 

because they were continually rambling round thr ho11-;l'.'I 

in the counti·y. They took thC'il" riscamongtl1c douath;to; 
in the 1·cign of the cmpr1·or Constantine. lt is itH'J'('il!lilc 
what ravages and crurltics these Yagal>anils 4..'011111tittl>d 
in Africa through a long series of years. 'l'hry \H'rr il
literate, sm'agc peasants, who umkl"stooll only tlu• Pirnie 
language. Intoxicated with a barbarous zeal, tl11'l re
nounced agriculture, professed contincncf', and assu:ned 
the title of "''irnlicators of ju.,ticr, an<l protecto1•s ·1· Lhc 
opp1·essed.'' To accomplish their mission, they cnfrau
chiscd slaves, sconrc<l the 1·oads; fo1•ced nrnste1·s to ali.•,.l1t 
from theil' cl1al'iots, and 1·un Urfore their sla.vcf!, wh~nt 
they obli.ged to mount in thrit· vlace; and disrhlll':.?,'•'d 
debtors, killing the creditors if they refused to ranrrl ~he 
bonds. The counts Ursacius arnl Ta11l'inus were empl•1y
ed to quell them: they destroyed a great number or the111, 
or whom the tlonatists made as many martyrs. Ursacius, 
who was a good catholic, and a 1·cligious nrn,n. ha\ing 
Jost his life in an cugag;cmrnt with the barhal'iau~, the 
donati8ts did not f~il to triumph in his death, as an cfft•ct 
of the vengeance ofheaYcn. Africa was the theatre of these 
blnody scenes during· a great 11al't of Constantine's life. 

CIRCUIT, or CIRCUITY, in law, signifies a long·er 
course of proceedings than is needful to rccoycJ'thc thing 
sued for: in case a person grants a rent-charge of 101. a 
yrcll' of his nm.not·, and artei:wards the grantee dissciscs 
the grantor, who thereupon b1·ings an assise, an<l rcrovcrs 
tlm land, ancl 20/. damages; which being paid, the gmntce 
brings his action for lOl. of the reut, clue dm·ing I.he time 
of lds disseisin. This is tc1·med drcuityofactiont because 
as the ~;1·a11tor was to receive. 20l. dama.ges, and va.y J Ol. 
rent, he might only have rcccivetl lOl. for the dama,g<·s, 
and the grantee mig·ht have 1·etained the other 101. fol' his 
rent, and by that means saved his action. 

Cm.ou1T also signifies the journey 01· 11ro!:)rcqs wliiC'h 
the .i ndges take twice e\wy year tlu·ough the ,c,wal 
counties of England and Wales, to hold courts and ad
ministei· justice, whe1·c recourse cannot be had to the 
kiug·s court at 'Vcstmiustcr. Hence Enp;la.ntl is dividrd 
into six circuits, viz. the home cil·cuit, Norfolk rimlit, 
midland circuit, Oxford circuit, western ciin1it, 1llld 
northern circuit. In 'Yaks there al'e but two ci1·cuil~, 
north and sonth Wales: two jmlgcs arc assi!-)ned by the 
king"s commission to eYct·y circuit. In Scotland tlH'J'(' are 
three circuits, 'iz. the southern, we~tern a11cl 1101-thn·nt 
whirh m•c likewise made twice every year, viz. in spring 
and autamn. 

CIRCULAR s1tiii11g, is the method of sailing by the 
arch of a !;TC<lt rirC'lc. See NAvW.l'I'toN. 

Cmct'LAR·nelocity~ in :.\st1·ow1111y, signifiPs thrwlodty 
of any planet 0.1· revohfog Uotl,y, which is mcaBUl'l'.d by 
the ai·r-li of a circlr. 

cmcuL \TIOX njthe blood. See PRHIOLOOY. 

CIRCU,1!FERFXCE, !Iii' c•U'\C linr whirh bo11ml• 
a circlr; ;~rnl 11therwise callt'd a 1w1·iph<'1y. thl· boundary 
of a. l'igh t~Jinrd fi.gurc being· l'\ ;11·csscJ hJ thr trrrn peri
mrtci'. Any part of th('; cfr1·u ml'l'l'Cllrc is called an arch, 
and a ~·i!;'ht H11e dJ'aw11 f:·unt oue cxfrcnic of thr arch to 
the o1fo.•1· is called a d1111·tl. Tlw fi!'cumti.!1,c11rc of' rnry 
circle is suypused to be WviJcJ iuto 360 dtgTccs. The 



nugk at the cirrumru·enrc of a circle is double that at the 
ccnfi'<'. 
Ctr.Ct;~!I'ERENTOR, an instrument used by sur

H')01'H for taki11?; :mp;lcs. SEE Sunn:YJKG. 
Clllt;UMSCRlllED. iu gcometQ,issaidofafigure 

"likh is t11·a" u round a11otl1n fif,!,'u1·e, so that all itb si<lcs 
or planes tmu h 1hr insniLnt figure. 

CrncL'.\tsC'nrn .ED hype1·bola. one of sil' Tsaac Newton's 
'11) IHTIJohti; ofihL• srrond m·tlrl', that cut~ its as:rniptotrs, 
autl tot1taim1 tllr va1·ts cut <iff \dthin its own spacr. 

CJHCLMSCRIBJNU, in geometry, denotes the dc
~rribi11g a. polJgouous fig111·c about a ril·dc, in such a 
umn11l'I' that all its silks shall \Jc iang;cnts to the ci1'C11m
frrrncr . Sf1mcti111cs the term is mml for the dl'Rcri\Jiug a 
d1·< le about a poln;;ou, so that each side is a chord; but in 
this case it is more usual to sHy the _polygon is inscl'.i!Jctl, 
thau the cil·rlr is cirrumscrllJed. 

ClllCUl\1STAN'flll US, in law, a term used for sup
pl) ins; and making up the nou11Jcr of jurors (in cnse ~ny 
im1m1111cllcd ap11eu· 11ot: 01· :ippcaring. al·e cl1allcnged by 
cithr1· JHuiy), by adding to them so many of the persons 
}ll'C'St-nt as will make up the 11umbcr, in case they are fll'O
)lCl'I)- quaWictl. 

CJRCUMVALLATJ0:1<, or line of circumrnllation, 
in milit:-u·y affairs, implies a fort ification of earth. con
sisting or a pal'apct anU frcutli, matle i·ounc.l the town in
trrnkd to be lJcsil'p;cd, when any molestation is n.1>1n·ehrud
<'d from 11artiC's of 1 he c11cmy, "hich may march to nlinc 
1hr place. Care is to Lu.' ta!:ru io haYe the most exact 
i1h111 of it 11ossiblc; and upn11 this Uie line of ci1Tu11H alln
tio11 and t/1c attack arr JJJ"qjcctrd . This line, being· a for
tWcation O]Jposctl 1.o an enemy that may come from 1he 
open ro1rntl'y to i·c licve the besic,s·cd, ou,t;·ht to h:we its 
tlcf'rnrPs di1·ef1cd agaiust them; U1at is, so as to fil'c from 
tlir tern 11; a11d tlH· bcscigcr.~ al'c to be cnrarnpetl IJchincl 
this line, nut.I l.Jrt,\ccn it and the place. The camp should 
be a8 murh U.8 i1ossil.Jlc out ol' the reach of the sl1oi oi'ilic 
11Iace; :md t he line of' cirTum' nllatiou. which is to I.Jc ('aJ·
thn distant tha11 tlte camp, ought stiJI more to Ue out of 
th< 1·oach of its nrtillny. 

A!! r:rnno11 an nrvn to be fil'cd from the rc:H' of t11c 
ramp, this Jim• ~lwulil be U}l\\ ards of 1£00 fathoms from 
fhc 11larc; "r "ill suppose its distance -fixed at 1400 
fathoms from the c0\c1t-way. The tlrptlt of the- ramp 
ma~ be romputcli at alwut 30 fclthums; and from the lieatl. 
of' the. ranip io tlit· line of ci1·cu111vaJlation 120 fathom~, 
tl1at tlu• arm~- may ha'c i·oom to draw up in ordr1· of 
battlt• at ti!(' head of' thl' camp, lwhinll llll' liuc. This llis
fancr ailded tot he so f<'1.tl1l.Jlls makes 150 fathoms, "l1ic:h 
lwi11p;ndtkcl to th!• 1<100, makt's 1550 fathoms to consti
fofr the dh:itanrr of the 1i11r of rircmm allation from the 
c:0Yr1t-" a)· . 'l'hr tu11 ol' this line is generally 12 feet 
bl'oad. nm! srwu JCct drcp. 'l'hc ]lrtJ'aprt i·uns rpiite i·ottud 
tht' 1op or ii, ll!lll at ('('J1aiu 1listann·s is fr<'quently 
~tn11p;tlir11t•1I with rrdouhts :u1d small foi·ts: the basr 18 
ft•t•i "id•·, flit· hri~lit "itliin six, anti on the uutsidc fire 
ft·l'L \\ilh a ba11<tt;cttl' of tlirrc fort "ii.lo and one and a 
l1nlfhigh. 

(,JI\( CR, in antiqnit)·· a great building of a round 
m· m :11 fi~111·r. rrt'dl'd bJ Ow antirnts, to exhibit shows 
to tlw pt•opk Thr Roman drrus was a Jargr oblonA' edi
JiC'r. a1-rlinl af ont• rntl, t·ncompas!'.rd \\ith purtirnrs, 
anti furnfahetl with l\'o ro"s of scats rilaccd ascending 
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OYC'l' ctrl1 o1hrr. In tl1c middle was a hind of foot-bank, 
m· rmi11c11cr. "ith oLcI;ks, ~tatuc.~, aml po:;ts, :-_t rach rml. 
Tliis s''ITCd thcrn fortl1c t'OUl'SPS of their 1Ji3m and (1und-

~~~e 21~-~l·~~~t t~l:l~~~a ~~(t~~l~~~~~~~1;~~~i1~rl~~ j~ ;,.;~a ~1:! 
f.;l'Catesl building iu Uome. Some sa.) it "ould co~1tain 
150,000 11coplr, othns £C0,000 or soo,ooo. 'I lie rnTuS 
was drdirakd to the sun, as a. little temple of thr ~un in 
the middle drnotrcl. Some sa) that there were right cir
cuses in Rome, of "hich srveral " -err, either through 
vanity or devotion, built for the 01 namcnt of' the city. 

ClilRI, among botanists, f111e strings 01· thread-like 
fllnmcnt.5: by \\hich some vtants fasten thcmschcs to 
walls, trees, &c. Such arc those of ivy. 

Cnrn1 in icl1thyolo.~y, crl'tain oblong and soft appen
da.g'cs, not unlike Iiitir worms, hauging ~1·01!' the under
jaws or mouths of some fishes. These fll'l'I, commonly 
t1·nnslated beards, afford marks to distinguish the dif
fo1·eut s11ecies of the fish ou "hich they are found. Thci1· 
use may lie to giYe notice of ap]H'oaching· danger ot' }lrcy; 
since by their hanging position, as well as by tl1eir soft 
trxtm·e, tliry must he more sensible of any motion in the 
wakr tl1an any other part. 

CJRSOCELE, or IhmNIA YARicosA. See Sl!ROERT. 
l:lSSA~lPELOS, a genus of tl1e monacklphia or

dCJ'. in the direeia class of plants; and in the natural 
method 1·a11king under the 11th or•lrr, sarmentarr::e. 
The male calyx is tch'a1)hyllous; no rorolla; the nect:t
rium whcel-sli3.11ed; foi.u· stamina witl1 their fi lamrnts 
p;l'Own together. rrhe female calyx is mono11IQ llous and 
lig·ulated, roundish, 01· like a. piece of garlt'l' a little 
i·oundish. There is no corolla; thrrr styles, an<l a mo
no.1.:pt•1·mou.s berry. '"l'hcre arc fh'e s11cdes: the 

Cissamplos cnapclJa. is a nati ,-c of tl1c warmest 11arts of~ 
Ame1·ica. 'l'hc root a.11p1icd externally is said to he all 
antidote agai11f.it the bites of venomous sc1·1lcnts. 1.'lie 
plant l;ciug infused in watCl·, quickly fills 1l1c liquor 
with a muciJaginous substanre. whicl1 is as thick as jcl
Jy; "hence the name of freezing "')tli, by "hich lids 
~1~~1.us of piants has been distinguished by the lll'azili-

CISSOID, in geometry, a CUJ'Ye of the seroncl orclor. 
li1·st inYentcd by Diodes, "hence it is called ille cissoitl uf 
Diodes. 

Sir Isaac Ne\\-ton, in liis ap11crnlix de requationuni 
ro~1st.J'urtio11e. linea1·i, gives thC' following ck!-;ani des
n1ption of tl~1s curve; and at thl' same time shows 11ow, 
h) means of it, to find two mran }>l'OlJOl'tio1mls. nnd the 
1·oots oi'a.culiiccquaiion, "ithout any ]ll'l'Yions rrdurtiona 
],ct AG (Plate XXXIX. l\Iiscel. fig. 14) bcthccliam<'lrr, 
nntl ~ ihe centre of the circle brlonginp; to the cissoic.1; 
anll from F draw FD, FP, at riglit angks to cad1 othC'r, 
and letl<'P be =AG; then if the spuarePED br so mov· 

~~~,:1:~.~ o~~Ji~ ~~h~,~~f.~P~~;~~s ~~0~~:;0~1 ~1\~:~i~\};; 
right line FD, the middle point C of tJ10 sick ED will 
cksCl'ibc one leg GC of the cissoid; nnd hy routinuin..,. 
out ED on .the othe1· ~ide F, autl turning the sciua1~ 
~~~:~,1~y a like operation, the other leg may be dcs-

Tl~is r11_1:vc may JJkewise be grnc1·nte<l h~· point." in 
.thr lnllo\\mg. m~rnnrt'. D1·aw the indrfinitr i·ight line 
BC (fig. 15) .1tnght auglcsto AB the diameter of the 
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semici1·cle AOil, nnd draw the right Imes All. AF, AC, 
&c. the11 if you take AM=LH, AO=OF. ZC=,\N, &c. 
the points MOZ, &c. will form the curve Ai\10Z of the 
cissoi<l. 

l'l'ope,.ties ef the Ci.ssoitl.-It follows from the genesis, 
that d1·awing the right lines PM, KL. 11erpendicular to 
AB, the lines AK,PN, Al', PM, as also AP. P~, AK, 
KL, arc continual pro1rnrtionals, and therefore that AK= 
l'B. and PN=LK. If the diameter AB=a, the absciss 
Al'=x, and the ordinat• PM=y, then is x: a-x:: y' : 
x 2 or X3=a--xxyz, which is the equation of the curve. 
After the same manner it appears that the cissoid AMO, 
bisecb; the semicircle AOB. Sir Isaac Newton, in his 
last letter to Mr. Leibnitz, has sh')wn how to find a rigbt 
line equal to one of the legs of this curve, by means of 
the hypcrhoJa, I.mt suppt·cssed the investigation, which 
howevrr may be seen in his Fluxions. The cissoidal 
space contained umler the diameter AB, the asymptote 
BC, and the curve AOZ of the cissoid, is ti·iple that of the 
generating circle AOB. See D1" Wallis's mathematical 
works, Vol. I. p. 545, et seq. 

CISSUS, the wilrl grape, a genus of the monog)'11ia 
or<lcr, in the tetranc.hfaclass of 11lauts, an<l in the natural 
ID{'thod ranking under the 46.th ordCI', hedcraccre. rrhe 
hcny is mouospcrmous, surrounded by the calyx, and a 
quadt'ipartite coroUa. There are 15 spedcs, natives of 
Jamaica, and some of the other islam.ls in the warmest 
parts of Amel'ica and the East Indies. They send out 
slender bi•anches, having tendrils at their joints; by which 
they fasten to the neighbouring trers, bushes, aud any 
(•ther sujJport, mounting to a considerable height. The 
fruit of some of the species is eatt;n by the neg roes. 

CISTERCIANS, in church-'histo1·y, a religious order 
founded in the eleventh century by St. Robert, a benedic
tinc. They became so powe1•ful, that they governed al
most all Europe, both in spirituals and temporals. Car
c.linal de Vitri desCl'ibing their observances says, they 
nrithrr wore skins nor shirts, nor ever eat flesh except 
in sickness; and abstainctl from fish, cg',r;s, milk, and 
cheC'SC'. rrhey lay ll}lOll sb·aw beds, in th eir Lunirs antl 
co\\ ls: they rose at mi<lnight to lll'ayers; tbcy spent the 
day in labour, reading, an1l pt·ayrr; and in a11 their cxtw
ciscs obsrl'rnd a continual silence. The habit of the Cis
tcrcfo.11 monks is a white l'obe, in the nature of a cassock, 
witL a black scapulary and hoo<l, and is girt with a wollen 
girdh-. 'l'lic nuns ~·ear a white tunic, allll a IJlack scapu
lary anti p;inlle. 

<;ISTUS, rock.rose, a genus of the monog~rnia order, 
in the polyamlria class of plants, and in the natural meth
od ranking under the 20tl1 or(_ler, rotaC'ere. The corolla is 
pentapctalons; the calyx pentaphyllous, wHh two of its 
lcavrs smallrr than tl1c rest. The seeds are contained in 
a raps11lc. 'There arc 66 species, most of tlwm natives of 
tlu• southern parts of Europe, but many of them hardy 
enour.;b to bear the open air in this country. 'They are 
beautiful evergreen shrubl"~ gcufraLiy very IJranr h.r quite 
from the lrnttom, and form info!: diffused heads. They are 
very omamcntal in gardrns: not only a..r;; cvrrg1·ce115, 
making- a ihrn vari1·ty at all scasrms with th(' leaves of 
dilf~· rent figures, size's, and sha1les of grcc•n aml white; 

~~It n~~l~~ :i:~:~~~-n~~r~~~,«~·~·i ~:11i~~ ~·~~~t:j~~: 11~~l~t~;: I \1,::r ~~~ 
lours. The&'C flowers last only for one day; but there is a 
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continual succession of new ones for a month or sir 
wccl~s un thC' sam~ 1~Iant; and when there arC': diffel'cnt 
species, they cxl11b1t a co11stant bloom fol' near threa 
months. They are pl'lpagatrd either by seetls or ruttings 
and tht·ive best in a dry soil. 'I'hcir ]Jroper situation j1; 
shrubbm·y works shunl<l be towards tbe front or the 
clumIJS and other compal·tments, in assemblage with the 
choicest shrub_s or similar growth, disposing them so aa 
to make a variety, and to have shelter from the oilier 
plants, but.they ought by no m~•lllS to .be crowded. Gum 
la!Jdant.1111 1s found upon a spec1<'s of c1stus which gr11w1 
~~!'.'rally in the Levaut, and is therefore called labdanifc-

C !TADEL, a place fortified with four, five, or six 
?astions, built on a. c1~nvrnirnt ground near a city, ti.tat 
it may command it rn cas~ of a rel.Jelliou. 'J'hc city 
therefore. is uot fortified on the part 01iposite to the cita
del; though tbe citadel is agaiust the city. The best for .. 
for a ritadel is a pentagon, a square being too weak, and 
a hexa.i;on too largr. 

CITATIHN, in ecclesiastical courts, is the same with. 
summons in civil courts. A person is not to be rited out 
of tl1e diocese wherl' he lives, unless it be by tht' anh
bishop in default of the ordinary, or where the or<lina1•1 
is pal'ty to th " suit, and in case of appeal. 

C11 IIAREXYLUM, fitldle-wood, a genus or the an
giosp<"rmia oJ'der, in the didynamia class of plants, and 
in the natural method ranking under the 40th order, pcr
sonatre. rrhe calyx is quinqucdcntated, campanulatcd, 
whC'el-shaped, '"ith its segn1ents villous, on the uppet• 
sitle equal. The fruit is a dispermous berry; tLcseeds bilo
culal'. Thrre are five .~pecics, nati\rcs of the wal'mer parts 
of Amerir.a, where 1hey grow to be large trees, anll are 
adorned with white flowers growing in spikes. In Britain 
they appear only as sl1rubs, and must IJe constantly re
tained in the stove, where they make a fine appearance, 
being beautiful evergreens. They may be propagated 
either l>y seeds or cuttings. 
ClTRI~US, m natural history, a peculiar s1iecies of 

sprig c1·ystal, which is of a beautiful yellow. Many or 
th~ common_ C'l'ystals, wht·1.1 in tiw neighbourhood of lead 
mm~s, arc hal>le fo be acc11lc11tally ting·ed yellow, by au 
atln11xture of the partides of that metal; and all these, 
whether finer or coarser, have Ucen too frcqnt·ntly rnn
fouulled to~ether urnlrr the name citrinc; but Dr. llill 
11~s asrrrtaine<l tliis to be a pernliar species of crJstall 
d1ffrrent from all the others in form as well as in coln11r; 
and tlis1ingnished by the namr of c•Hipomacrostylum luri
dum fiavcsccns, pyramido l>i·evi. It is never found colour
.l~ss like the nthcr crystals, lint l1as gl'cat variety or 
tmg;cs, from that of tl1e derprr ochres to a pafr Jrmon~ 
colin~r» ft is Sf~metimcs four11l in Bohemia. The }Jyramid 
ofth1s n-vstal 1s a] ways finer than thC' column. 

CITRUS, the rih'o;,,. orangr, m1tl lrmon tree, a grnu1 
of thr polyaddphia claqs and the icosandria order or 
plants. The calyx is quinqurfid; tht> petals oblong, and 
fhe in number; the anth<'l'S al'C 20. fihunrnts u11ikd into 
various bodie..:; fruit ninc-ccHed. There are the species, 
with manJ varit·tics~ viz. 

1. Citl'Us aurantium, the oran;;r: of which tbr n\ricti('I 
arr, 1. Seville orange. This is a vez·y hand<.1otnr trrr. and 
the hn1-.1i('c:ot 11f any; ns in this C-H1i1tI·r it sl1oots f1· ·rly, 
produces large aud beautiful leaves, !lowers stronger, 
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&c. The fruit is large. rough-rinded, and sour, of cxrrl
le11f c1uality for ecimomical uses. 2. The Cl1ina orang1·. 
Thie.; trre has nutkratclv-sizcd leaves, antl a smooth, 
tliin-1·indrd, sweet fruit, oi' which there are several val'iC
tic;; in warm co11nt1·irs, where they grow in the open 
ground. $.The f1u·bid1kn-f1·,1it t1·ee, in tt·nnk, leaves, and 
ttowel's, n·ry murh r('scmbll's the common orangc-tre.e; 
but tho fruit when ripe is lal'gcr and longer than the 
big.~rsl orangr. (8ce Pia.le.) lt has SotMwhat the taste of 
sharldork, but fa1· exceeds that, as well as the best orange, 
in its 1klici1111s tai:;tl' and flavour. 4. The horned orange 
is a tt·ce of mi)lleratc s.izc, producing fruit which divide, 
aml the l'ind rum; out inlo dtvisious like horns. 5. The 
hc1·maphL·11tlitc orange is a common sized tree, producing 
fruit shapt·ll partly like an orange and partly like a ciL
ron. 6. The dwa1·r orange tt·ce, or nutm1·g orange, has a 
long sl{' lll an ll small l.rnshy head, t;rowing two or three 
feet lii,;l1; small oval leaves in clustrrs; antl numerous 
flowers in «111stc1·.s, co,·c1· ing tbe Uranches, succeeded l.ly 
very small fruit. 

2. Citrus mt·dira, tl1e citron trrc. The val'iCtif'f:I arc, l. 
cill'.111-trrc with S!1t1 1• fruil; 2. with sweetish fruit; S . with 
long fruit; 4. "itli warted fruit; 5. witlt rccu1·vctl fruit; 
and 6. with blotched leaves. 

'l'hc lrmnn-t l'ce is accounted a variety of the citron . 
The v1.u·if'ties or l <> mon ai·e, 1. the lcrno11-trce with srHn· 
fruit; 2. with sweetish fruit; 3. with ve1·y la1·ge f1 .. .1it, 
calhl imprrial lr1no11; 4. with pear-shaped fruit; 5. witli 
fut'l'O\H'tl fruit; 6. Wilh duslCl'l'ii rruit; 7. wi lh childing 
fruit; 8. with whitish fruit; 9. with tricolar striped fruit: 
10. with silver-striped lc•n,·cs; and 11. with double flowers. 

Thrse are the mnst rcrna1·ka1Jlc ''at·ietics of the spcTiL's 
of citt·us; Out brsitlrs thcsr tlirrc are a great nrnnbcr hf 
ollicrs; and inclrrd in those count1·irs wl1ct·c they g·ro\\' na
turally, tlie val'i<'tics may I.Jr mulriplied withllut end. like 
those of our nppks amt pears. Tile flowers of all the ~(le
cirs an1l \:tricties a1·e formed carh of five ~preading ]lC

tals, appearing hei·e p1·inripally in Ma.r and June, and 
the fr11it continues scttiug in June and July, anti ripens 
the ) ra1· following. 

3. Cit1·us frifuliata, is a thorny shruL gr(rn;ng natu
l'ally in Japan, \\ hrrc it i.., like'' isr know111Jy the names 
of p;res, anti ka1·atals barnut. The tl'llnk acquires by age 
and rultu1·(' thr tl1irknes:-i of a tree. '!'he flowers, wltich 
i·c~cmlik those of the mrdla1·, pmcerd singly from the 
arm-pit.:.i of the lcaHs, fLZ't' wliiLt·, posc;essrd of no g1·rat 
drgrt•c of frag1·n11cr, and consi~t ur fh c prtals. Tltc 
fruit is CfJU ally l.Jca.util'ul with a middle-sized orangr; 
tht•ii· h1tr1·11nl ~t1·urtu1·c is also prt•tty much thr samr; 
ouly the pulp is glutinous. of an unpleasant smell, and a 
l1a1·,i.;h t.1isa~1·e<'ahlc ta.istr. Tht S('cds l1a,·r thr same taste 
with !hr pulp, aml ru·e shapetl c:mrtly like those of the 
Ol'allg'C'. 

4. Citrus d(•rumnirn. 01· shacltlock, whirh <1(";1-i\'cs its 
n:lnH.' from raptain Sli:uldork, who brvught it from the 
Ea•t to the "'"t luc\irs. 

5. Citru~ japo11irn, the fruit of which is no larger 
than a chrrl'), but 'ery sweet and pkasant. 

CITH:S. imperial. an apprllatiun gin~n to those ci
tirs of' (-it'l'UWll.V imntt•diat1•J)' suQjrrt to the empl'rOl': 
th<'y 1nak1.· :t pa1·t of tl1e Gc1'11la11ic IJod.r, ru·r govcr·ncd 
by their owu 111~1gistt·atl's, ha.rr the p1'h-ih.-.i;c of' toluing 
monry, and ll>>lSt al !he dirt of !he cmpi1·c. They w·c 

\'OL. 1. 70 

CIY 

48 in all, aml are c1isting.1 ishr~l in g~nrral by their pros
l>Cl'ity anti 01rnlewr. 

CIVET. 8er YnnRRL 
CIYIL L.\ W. is 1n·opc1 ly the pcculial' Jaw of each 

stat!', cnnntry. or rity: bat what is usually meant by 
the ch•il law. i.<; a b.dy of laws com1>~s:.'.'d od of the best. 
Ruman and Gr••'.· ian laws, compiled 1'1·0111 the laws ot 
nature and nations ~ aid for the most 11a1·L l'rrrhed aud 
obscl'vcd througlwut all the R oman <lnminions fo1· abo,·c 
1200 )Ca1·s. 

'l'hr Romans took the first grounds of this ]aw from 
the twelve tables; which were abriclgmcnts of' the laws of 
Solon, at Athens, and of other cc kb rated cit irs of' 
G1·cecr; to which they added thei1· own anrirnt Ct~stoms 
of the city of Romr. These w1·itte11 laws wrre subjl·ct to 
nufous i11tr11H'etations, whruce conb•1ffc1 s:cs a1•isi11g, 
tln.•y we.re detcrniined l.Jy the judgnwnt or tl1e Jeamr<l; 
and these determill'ltions wc1•c wiiat they (i1·st rallrcl 
jus cidlc, aflct· their several ras"s wri·c ro1np'1Sed, 
whirh. Jest the pco11Ie shf)uld rmlkc them ai pleas!lre, 
wc1·c fixed, certain, and solemn; ~ml this 1mrt ol' thrir 
]aw they called actions juPis, C<L'>C.'i at law. Thl' Jlumans 
hall also thrir pkbicita, wldch we1·c laws madl' by the 
commons. without the author:ty of the Sl'na.te. The jus 
honor:u·i11m was an edict of soml' partirulat· mag·istrate, 
the sr1ntus consultum an ordinnncc mndc b.} the sole 
authol"ity of thr s~nate, :rnd the prindjJa.Jis coustitutio 
was enacted Uy the p i-inre or cmperlH'. 'rlt rsc lorns 
gl'CW by deg1·t·rs to a' ast 11 °11n hcr of' olumrs, and thc1·e
fn1·c the emperor Justin an Cilll1lll;ttHll'd his l'hant'cllor 
'l'l'rhonianus, "ith t 11(' assistarH'C of ,"Jome other emi11c11t 
la.w.' ers, to l'l'durc t h rm to a JH'tfcct holly. 

rl'JIC 1.Jorl_r of the rivil law is divided into thrC'e VO

lnmes, "hich arc still 1·emaini11g, viz. the pamkcts or 
digests, the co1lc, anti the institutes: to these we1·c after
·wards added he authc11tir·s 01• ro11stitutions of Justinian, 
callc1l also 11on~lhe , 01· novr ls. Ser Cone, &c. 

1:"'he chi.I Ja.w is not rccei,·~~l nt this clay i11 ~lily one 
nation, without some addtiwn or altr1·ation . For 
somcti1~1rs t.hc fru11nl law is mixed. " ·ith it, or grnernl 
01· part1rula1· customs; aud often ord111ances and statutes 
cut off a ~~;rcat pnrt of 1t. In Turkey tl1e Justinian Greek 
cotle is onJy us~d . In Italy, the canon law and cusb}ms 
ha\C excluded a good 11a1·t of it. In Venice, custom has 
almost an <:.l>sl)Jute go,·ernment. In the 1\lilanrs1•, thr feu
dal 1 :~"~ anti partirul.ar ~ustomr; IJe;u· sway. In Naples 
and 81('1ly, the const1tut1ons and laws of the LomlJai·tls 
arc ~aid to prrrnil. In Germany and Holland, thr chil 
law 1s r.st.c.rmcd tn b(' the municiJlal law; but .'<'t many 
pa1·ts o[ 1t cu·c tlu•1·~ g1·0,n1 ohsull'te, and others are 
a.ltri~c~, ei!lie~· - ~y the ra11011 Jaw, or a diffl•1·e11t usage. 
In l' 1'L('zlaml .it is obse1·,·cd with more stl'ictnrss; hut· in 
the 1101·thrrn parts of Ge1·many, the .jtts Saxonicum, Lu
lJec<•nsc, or U.ulmt•nsP. is !H'l·frnf'd to it. In Dc•iunai·k 
a!1d Swerlen it has scal'ccl.v an) authol'ity at a11. ln 
} ranrc only a pa1·t of it is rccrivrd. aud that part is in 
somr ~>lat·rs <t'i a cust~11~rnry la~v; and in thosl' pmvinccs 
nearest t~ ~tal.r, 1~ 11nc1pal w1·1ttcu law. In rrimiual ca
ses the rn d .i.rn. 1s 11101·e l'Cg;u·drd in :Francr: IJnt the 
:1!ann~1·. ~f .t1·1~l is J'c:r;·u latrd b.v ordinaurrs and ctlirts. 
.I hr c1~il l.1w m Spam and Pnrtu~al is rorr~·: trd IJy the 
JUS !'~·.gu11n, ~ml rtistom .. Jn S~otland tlit• l-itatut"s 0f the 
sedc1,mt, p:utofthe rrgi:e lllHJ<'Stalis, and theircustoms, 
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controul Urn cl\ ii law. In Englaucl it is 11scd in the cc- to be 011ly a corruption of the Roman rolonia; but J\tr. 
cksiastical coul'ls, in the courts of the admiralty, and in Whitl~kcr asserts it to be purely lll'iti,h, aud to signify 
the two universities: yet in all these it is rci-.;traincd and a famtly. 
dircctrd by the common law. CLA]lEXCIEUX, the second ki11g at arms. so call
. (.;n'IL _YE.1R is the legal year, o~· annual accoun~ of ed f~·om ~he duke of Clarence, to whom l!c fi1•st belong

t11nc, winch C\'CJ'Y govcmmentappomts to he usctl with- cd; for L10nrl III. sJn to Edwa1·d Ill. han11.~ h,v his wit't: 
in its own dominions; and is so called in contradistinction the honour of Clare, in the rnuuty of 'l'lwmond, \HIS ~r
to the naturnl year, which is measured Uy the revolution terwards declared duke of Clarence; which dukedom nf. 
of the hea,·cnly bodies. tCl'Wal'ds escheating to Edward JV. he made t!iis cad a 

CIVJ LIAN, in general, denotes something belonging kinµ; a.t arms. His offirc is to marshal aml disposC' of th" 
to the ch•il law, but more especiaily the doctors and funerals of all the lowu nobility, as bal'onds. kniMhL•. 
professors of it arc called civilians. Of these there are a rsquir~s, on the south side of the 'l1l'ent; "hr-urc lie iii 
college or society in London, known Uy the name of 80llll'timcs called Surroy, or South.roy, in contt·adis. 
doctors'~rommons. tinrtil)n to Norrov. 

CLAIM, in law, a challenge of interest in any thing CLARENDON. The constitutions of Clarendon are 
that is in the 11osscssion of anothC'~·, 01· at least out of a certain cccll'siastical laws drawn u11 at CJar1:111lon, urar 
rnau's own; as claim by charter, by c.1cscent, &c. By SaHslJury. rrhey Wl'l'C sixteen in number. all teuclin.; to 
stat. 4 Anne c. 16. sect. 16. no claim 01· entryslmll be of l'CSll'ain the powel' of the clergy; and l'cadily assented tu 
force to a.mid any fine levied with 1woclamatitm iu the by all the bishoj>S and baron<.;. tho archbisho1> Urrlu·t c_\:
common-plcas, or in tlie tou1·t of session in the counties ccptccl, \Vho opposed them at first, but was aflerna1·th 
palatin~, 01· of gt·and session in Wales, or shaJI Uc a suf- prerailrd upon to sign them. The popr Alrxa11tlcl' HI. 
iicicnt entry to claim witltln the slatute of limitation, 21 tlcrlarcd against and annulled most of them. 
Jar. 1. c. 16. unless upon such entry or claim, an action CLAIUF'ICA'l'lON, in chemistry. the acl of rlrar
be commC'ncrd within one year attcr making sud1 cntl'y ing antl finiJ1g any flnill from all heterogeneous ma.Her 
or claim, and prosecukll with effect. Plow<l. 359. or fcrulancil'S. See CHE'-ITS'l'Rl-. 

CLAMP, in" ship, denotes a piece of timber applied CLARION, a kind of trumpet, the tube of which i1 
to a mast or yard, to prevent the wootl from liul'sting; narrower, and its tone acuter and shriller, than that of 
and also a thick plank lying fore and aft u111lC1· tl1c the common trumpet. It is said. that the rlarion, now 
heams of the first ol'lop, or second <leek, and is Lhc same usrd amo11.!!; the l\Ioors, and Portuguese who bou·owcd 
that the rising· timbern are to the deck. jt fro1n the Moors, served anciently fo1· a t1·e1Jlc tu !:iCW-

CLA.llP is likewise the term for a pile of unbumt ral trumpets, which soundci.l tenor anti ba<;s. 
bricks built up for bnrning. CLA1UoN, in henlld1·y, a IJrari.ng as t'<'prcscntcd: lie 

CLAMI,ING, in joinery, is tllC filling· a 11iece of l.Je:u·s l·uby, thrre c1arions topaz, lwi11g th~ m·mA of the 
board with the graln~ to another 11icce of boal'tl cross earl of Bath; by tl1e name of G1·andlk. Guillim hi of 
the grain. Thus the cuds of tables ai·c commonly damp- opinion, that t\lese thl'ec darions a1·c a. h.inll of old fa'ih
cd; to prevent their warping. ioncd tl'lunpcts; but othns say that thl'J l'itlhcr rcscmhlc 

CLANS, in histo1·y, and particularly in that of Srot- the rudder of a s!1i_p, othc-rs a rcRt foi· a l::tm·c. 
land. The nations whirh overran Europe wC':'1' ori.;in;d- CLARO-OBSCVRO, or CL .. Ull-OU'SC'UHB, in pa'.nt. 
ly dhit!cd into many small tribes; and wl1en thry came ing·, the art c,r dbfributing to ~Hlvantagc thr_· lii;:;hls an'! 
to lla1·ccl out t!ic lands \Yhich they had conquered, it was sbac.lo,vs of a piece, both w~th rpgard to the easing· of the 
natural for c,·c1·y chieftain to l.Jcstow a portio11, i11 the rye, and t11c effect of the whol · 1:icrr. Sec }>AtxTI'.'\G. 
-tir:-;t pl arr, upon those of his own h-ibc or family. 'l'hl·sc <..:LASS, an app~!latiun given to the mosigc11r1·al sub
aU held their lands of him; and as the safety ol' rach i11- tlivisions of an.v thing: thus, in the Linnreau system, 
tlhidual Ucpcndcd on the genei·al union, these small sock- ani111al:; arr divided into six classes, viz. rnammalia, 
ties clung together, and Wt'J'C disting·uished by common aYCs, am1;!iibia, piscrs, iusccta. and n•rmrs; thrsc arc 
appellation, either patrnnymical or local, long· bcf11·c the again sululhiUetl in orders, antl these last into gt'nrra. 
introcluction of surnames or ensigns annorial. But when Sec NA.Tl'.R.\.L HrsTORL 
these became commou, the dcscemlauts and relatio11s of' CLATHHUS, in botany, a genus of roumli:.;h fungi; 
e'rcry chieftain assumed the same uamc and al'ms wW1 the suLstan<'e 1,f wlikh is reticulated, or full of hoks. 
liim. Other vassals were proud to im itatetlrnir example; so111('wlmt like tile mrshcs of a. net, with continuous ra.
aml IJy degrees they were communicated to all those mifiC'ation. There arc sev-cn species. 
who hrld of the same superior. Thus dansl1i]JS were CJ .. AVA, a genus of vermcs rnollusca, luning one 
formed; and in a generation 01· two that consanguinity common apcrtu1·c, dilatalJJc, vertiral.sm·1·ou111led bydub
which was at IJrst in a ~;reat mc11sure inrng·inary, W<lS sh'.lptrl ti•ntarula. Ti!C"l'J is onJv one species. 
believed to Uc real. An artificial union was rum·l·rtrd in- CL .. \ YARIA, duh-fop, a gCnuc; of the nn>fogamia 
to a natural one • .Mrn ,-dlling·ly followc.d a lra:ir1·, class of plant.,, ai1d of the 01·dc1• of fung;i; the 58th in the 
whom they regarded IJoth as the s11pc:'ior of thdr natu;, ~'l nu·th11d. Th·~ fungus is smaot.11 an<l ohlong. Mr. 
lands ancl the chief of their blood, and sencd him Hot :Miller asserts, that thr whule grnus of rlax:wia helnngs 
only with the fi<lclity of Yassals, but the am·ction 1,f to tl1c triLe c,f zoo11hytes, tl1at is. to the animal. and not 
friends. Against such men a king contrnJcd with g1·eat to the 'egrtable kin.;dom. ,\c1·ording to this mctlw<l, he 
disadvantage; and that cold service \\ uich 11w11:2'y pur- i·anks them among the YCI'lll~s. uudrr a subt.liYision which 
rhasrs, or authority extorts, was not an equal match he terms fungosa ns1 ulis atomifcris: s11pposin~ thrrn fl) 
for their ardour and zeal. Some imagine the word clan be compound animals witb many ori.Hl'l'ti on tl.icir su!'p 
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fare, from which arc 1n·otrudcd abmi; 01• ani~n:\J<.'utr", 
wliitn havr a vbil.Jle s11 inhrnrOi.1"i 11nfrrn, S-l~11l'lh:n.:; si .. 
mil a\' to what i.'i n1w a~kn\)Wl~dg('d b be a fart, witl1 re .. 
ganl to a. n'.tffiC'Mtt3 cL1_.;s of ma1·1m~ !Jr>d:cs, trrmr;l cnraJ .. 
linrs. This motion, howcnl', li:\-i n )t bern ubscrrrtl by 
otlu'l" nafo1·alhit'i. Srhreffer ha<.; figarcd the S\!i:>tls of St'\'t'

l'<ll c:lavariro :.is thry a!>1war.~tl t,i) him thr1htgh thr ::1.i·r•1s
ru11..-; an1l 11oni.' of tl1t'sC' fun.:.;i, \Vhcn Um:nt, emit the 

.sh'~'.11J31~~~~~~:~:~l;~:1~11~t~:::~~,1 ~>~~~:~;~~~·~c~~1\1~t~~l~~1~t~~;::(~~~~ 
actl_y rPsemblt•s hmm'1I lcathei·, cxrr·pt that it is thinnrr 
and softi'l'. It is or no dd<•1·111in:-ttc form. It gr1>w<; in t!tc 
ckfts and hnllow~ of 111il oak::.;, nml sometimes on ash in 
Irrland anti i11 some places of E.n.;l::md, &c. In h?land 
it is used to tl1·csr; ulcc1·s, and in Vil'giuia. to spread plas
ters upon, instead of lt·a.thcr. 

2. Cla.varia militaris, and one or t\vo other species, 
arc 1·c111al'kahlc f~u· g1·:1wing only on the head of a dca<l 
insect in tht• nymplia state. 

CLAVARll5.\1, in antiquit:'"·, an allowance the Ro
man snldir1·~ had fof• fu1·11ishiug nails to secure their 
shoes witi1. They frc<1ucntly raised mutin:cs, and de
manded l:u·gesscs of the cmpcrol's. und::.-1· this p;:etrncc. 

CLAVES INSUL.JE, a term 11setl in the Isl<· of Man, 
whe1·c all weighty anil ambigunus causes a1·c rdcned to 
a.ju1·y oftwehr, who a.i·c called cla\es iusulre, the keJS 
of lhe bland. 

CLAVICLES. See ANA'rOMY. 

CLAUS!>-ROLLS, in the Tower, contain all such 
ma.tt(•rs as \Hl'O committrd to dose writ. 

CLAVUS, ir1 antiq11ity, an om:irnent upon tlir robes of 
the Ilumau srnato1·s aud knight~. wliirh was mm·c or less 
Uroad, according to the dignity of the 11erson. Hence the 
distinction of tunica angusticlavia a.nd laticlavia. 

CL.A ,V, among zoologists, d{'notcs the sharp-poi11tNl 
nails with which the feet of cel'ta.in quadrupeds an<l 
hil'ds arc f'urnishC'd. 

CL\ Y, i~ a. mixture of alumina and silica in va1·ious 
pl'O]>oi·lions. Thr alumina is in the state of an impal11a
IJle powtlr1·; but the siJirn is almost ah\.-ays in small 
grains, large r1H111.e;ll to lie distinguished by the eye. CI:1y 
tht•1·1.•f,,rc exhibits the cluu·artcl' of alumina, and not of 
silica. cn•n wliru this bst ing1·rdicnt pr{?"dominates. The 
pai•tirlcs ofsilirn arr airl~ady comhinrtl with earh othc1·; 
:Hui tlu·y han• ~o sti-011,;· an atlinity for earh otl1rr, that 
fC'w hotlit•i; ran srpar.ite tht·m; wl1r1·cas the alumina, not 
l>l'ing comUi11l'<.I, 1·<.'adil.'· displa}s the clrnracte.1·s whi1·h 
dislin.~tii!ih it from otlu·1· bodies. llesidrs almnina nncl Ri
li<:a, ri~lY off.en contains rarhonat of limC', of 111ag1w~ia, 
IHH'J t{'s, O\)"d of il'on. kc. and as rlay is m:•1·rly a 111r
d1a11iC'al 111i:dt1l'l'. tJ1(~ ]Jruput•tion of it~ ingt·C'dknts i8 ex.
f('l'dingly vnrintts. Its specifir g 1·avity is 1.8 to 2.68. 
Ailht•1·es .slight!)' to th<> tu11.~uc. 011.cn frl'ls !;;rea'-l,r. I•'alls 
to pn,Hif'I' in watn. Colo111·, w!l(•n pure, vl'·Jiitc, ol'tt'n 
tin?-,l'l'cl IJJ111· Ol')Tllow. 

'l'lir sprdlic µ,Ta.\ ity of vutl<'l'"s rlay is 1.8 to 2. Stains 
tht· fin~\"l'" i;li~lill). Ai quii·1•s S'•ml' p;11ish U.v f'Jirtio11. 
Colour wti;fr; olll·n with a fol.:!,'C' of ,Hllow or lJlur; sinuc
timrs hl'owuish, !~T1'l'J1Io;h. n•ddish. Totall~· diffusible in 

~~~!:·r,~~'b;~'::~: (~~111~~j1~:,1~~~~;1~!;~~~~-~~~~~~iai~c~peci-
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43.5 silica 
3S.2 alumina 

3.5 lime 
1.0 iron 

18.0 wa.(ei• 

99.2 
Very rnmmon in stl'at:.l. Tobacco-pipe clay is a variety 
of [11is :rni1-spcries. 

l1dtll'<tted clay does not diffuse itself in water, but 
falls trJ }l'.>mkr. Discovrrs but little ductility. Colours 
grey, ,p•Howish, bluish, greenish, rrtld1~h, brow~1ish. 

rrnc sti•udure of shisb)SC clay is slat,r. Sper11ic gra
vity fr:nn 2.6 to 2.68. Feels smooth. St1·C':tk white 01· g1·ey. 
C·1lnu1· commonly bluish, 01· ~~cllowish gl'c_r; sometimes 
blackish, relltlish, g1·ce-nish. Found in strata, usually in 
co<1l-minl'S. This val'iety is somctimrs imµreguatcd with 
bitnmen. It is then called bituminous shale. 

(;L \ YTONL\, in botany, a !\'rnusof the pentandria 
mtmog·Jnia. class of plan.ts, thr liower of which rnnc;_ists 
of H \·c o\ ato-oblong·, erect, large iwt:tls; the fruit 1s a. 
roumlish unilocular cavsulc, containing three roundish 
sccd<.J. There are bvo spccil's. 

CLEAT, on ship-board, :t piece of wood fixrd to the 
Jard-arm. to ket'p the ropes l'rom slipping off. 

CLECUE, in heraldJ'_r. a kind of Cl'oss, rhargcd 
with an.1thC'I' cross of the sa.mc figul'c, lrnt or the colour 
or the fi<'ld. 

CLEF, or CLIFF, in musir, a. mal'k set at thr l.icgin
ninp; ol' the lines of a song·, which showH the tone m· key 
in which the piece is to begin; or it is a. letter 1mu·kc<l on 
any line, which cxplafos tho r('st. 

CL.EMA'flS. vi1·gin's lwwer, in bntany, a genus of 
the pulyand1fa ]Jnlyg;ynia. class of plants, I he tlowr1· of 
which consists of four oblong lax 11etals. There is 110 

)ICl'ic<U"}lium, but a small rcceptadc contains Sl'\•('1·a.l 

1·oumlish comprl"'Sscd seeds, crownrd with a slender tila
mrnt, somt'what like a feathc1·. Tlu!J'C at·c QI sprcies, 
chirlly climbing slm1bs. Sec Plate XXXU!. Nat. Hist. 
Tig. 128. 

CLEO:M:E, a grnus of the siliqL1osa order, in the tr
traclynamia claso.; of plant.:;, and in the naturnl method 
1·anking under the 25th ordci·, 11utamin::c. The1·c :\l'C 

th1·cc nrctariferous glanclules, our at rach sinus r,f the 
raly'(. exc<'pt the lowest; the pt'tals all 1·ising upwa1·ds; 
tlit• siliqua unilacular and bivalved. Thel'e a1·e 15 spe
cies; all natives of \varm climates, cxcc11t two. 'J'hcy a1·e 
hl'ri.Hiccou-.;; plant.i;, tisin.i;- from one to two frrt higl1; and 
arc a.dornrd with f:hwcrs of various rolo111·s, as l'Cd, r<'l
Jow, Orsh-eolour, &c. rrhcy a1·c propagated by sci·ds, 
au<l 1·equiJ·c tw othc1· ra1·c than what is ronimon tu other 
cxotir.s whirh ru·e 11atives of' wm·n1 couutl'ics. 

CLEPSYDR .. \., a water-dork, 01· instl'llmcnt to mea
sure time by the r.111 of a re11ain quantity of \\ atr1'. 

The cott.<ilrncliun ~f a CLEJ'SYJHU. To tlh ide any 
rylindrit al vessrl into 1mrts. to I.Jr cmptird in rach di
vision of time; the time wl1rrrin tlu• whole, anti that 
\\lu·1"~in an.) pal't is to be evaruntt•d, lJt'in;; ~ivC'11:-

Supp11s<': a ryli11driral 'cssl'I, wh•1s1.~ rhn1·gt" of water 
fl1rns out in twcl\·r hour<i. \\'R'i requir(•il to be dh itlt•d in
to pa1·t<.i, fo Le evarnatC'd carh hou1·. 1. .:\s the Jl:l.rt ur 
time 1 is to tbc whole time 12, !!O b the s~me time 12 
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to a fourth proportional 144. 2. Dil'i!le the altitude or he uecame a mt•re layman, 01' he was to be kept in p1·ison 
the Yesscl into 144 equal parts: here the last will fall to till a pardon was obtained; but if he purged himself. he 
the last hour; the three next above to the last pa1·t but was set at liberty. This was formerly admitted, even in 
one; the fi\'C next to the trnth hour; and so the twenty- rascs of murdei·; but theancicntcourse of tl1c la\\.: is much 
tln·re last "ill fall to the first hour. For since the times alterer! upon tlus head. By ti.e statute of 1 S Eliz. rap. 
increase in the series of the natnJ'al numbers 1, 2, s, 4, vii. clci·ks arc no more committed to thciJ· ordinary to 
5, &r. and the altitutlcs, if the numeration IJC' in ;t ret1·0- be pm·gcd; I.mt CYcry man to whom the benefit of' clrl'gy 
grade onlc1· from the twc1fih hour, increase i.n thr ser·ies is granted, though not in 01·dcrs, is put to read at Uic 
of tlrn unequal numbrrs 1, s, 5_, ;-, 9, &c. the altitu11cs bal', after he ~s foundgniltyantlconYictrd ofs11rhfclon.b 
computed from the twelfth Ii our will he as the squares of and so burnt rn the hand, and set free fm· the first fimt', 
the times 1, 4, 9, lG, 25. &r. Thr1·rfurc the square of the if the ordinary or deputy standing by, <lo say, Lrs·it ut 
whole time, 144, compl'ehcnds all t!1c 11arts of the altitude ckl'icus: othc1 wise he shall suffer dcatl1. 
of the vessel to be erncuateJ. But a thiril lH·opm·tional lt H)lJlCal's hy our law-hooks. that lay111m that rould 
to 1 and 12 is the srp1a1·c of 12, and consequently it is the read lntd the privill'ge oi' the clc1·gy en1· since 25 Edw. 
num1Jc1· of equal parts in which the altitude is to lie di- III. which allowance never was co11c.lcm11ed in )>:trlia
,·ided, to be dist1·ib11ted according to the series of the un- ment, but rather approw·d of. 
cq ual nu111la·1·s, throng·h the eliltn.l intcrrnls of hours. CLERK, a word orig·inally appropriated to the clrr-

Thcrc. wrre many kinds of clcpsydrre among the an- e;y, from the Greek "'"nea~ (chosen), whence it was after. 
cients; but tl1ry all hail this in common, that the water wards applied to denote a lC'nrncd man, or man of letters: 
1·an g·rnl'rally through a narrow passnge, from one ns- in law it is still the tlesig·nfttion of a. clergyman, or aper. 
sci to another; and in the lower was a piece of c01·k or sri11 in holy ortlrrs; in former times the nolJility and gl'n
Jig·ht wood, \\hirh. as the wss<'l filled, rose up by de- try being usually bred up to the exercise of arms. ant! 
g1·rcs, and sl1owcd the hour. The reader may see a <le- none left but the ccrkRiastics to cultiYate the scit'llcrs. 
scri1•tion of a very curious clrpsydra giYen by Ml'. Ila- C.J.EUK of the acts, an ofliccr in the navy offirC', ap-
milton, in No. 479 of the l'hilos11phical Transactions. 11ointctl for rccm·ding· a.ll 01·ders. contracts. bills, war-

CLERGY. The privileges of the English clel'gy. by rants. &c. transacted by the lords of the a<lmil'alt) and 
the anricnt statutes. arc very consideralJlc: their goods commissio11crs oftlw navy. 
:ire to 1rn.y no toll in fairs 01· mal'kcts; they a:·o exempt CLERK of the q/firfrwits, th<' officer•, in the court of 
from all offices but thci1·ow11; from the kii!g's rall'iag'('S, clin.nce1·y, who tiks all affilhnits made use of' in court. 
}>osts. &c. from ap1wari11g at shcrifr"s tourns, 0 .1· frank- CM::.-r..K ef the assi;::e, the person who writes all tliiug'i 
)11cc.1grs; and arc not tn be fined c1· amerced accot'diug to ju<ikially done by the justices of assize in their drcuit~. 
their spi1·itual, but their temporal rnrnns. A ckr~j) man CLERK of the bails, an officer in the court of king·~ 
acknowlcclging a statute, his body is 11ot to l>c im1n·iso11c<l. bench, \\hose lmsiness it is to file all bltil-picces taken ill 
JI' hr is c:ouvictcd ofa f'l'imc for" hirh tlir brnditof ckr- that court, whe1·c he a] ways attends. 
gy is allowed, he f:lhall not be burnt in the h:1ml; and he CLERK efthe crown, an officer, in the king's bench. 
shall have the lirnelit uf clergy in infiuitum, "hic.:11 no wl10 frames, reads, aml records. all indictments agaiu~t 
layman can hare more tlrnn orn c. 'Ilic dt·1 µ,-y, Uy com- offcnderh. thel'e a'r1·aigne1l 01· indicted of any publiccriml'. 
JUQn h\w, nrc not to br lrnrde1!td in the grnr1·al charges Ile is likewise trrm::d clerk of the 0•1.1wn-nUicer, in which 
of the lnit,r; not· to bt• tr,mUlcU nor emmnhucd, unless capacity l1e exhibit-; i111'om1ations by order of the court, 
cxprc:-;sfy named and rharg·cd hy the statute; fo1· general for dh•ers offences. 
words do nut affect tht>m. '"l'hus if a hun(ll'l'<l is sued fo1' a CLERK of the crown, in cl1ance1·y, an officer whose bu-

~;:~.';~~·;s~~~s~:1i~~s~~~ 1~:~~!~Y1~;~ ~<~1~~~b\~·~<'1'·i1~t·~l;~1· sl1all ~1i~~~~1 i~ri~)~~l:~::~~~:~0t~Y~~i~'~~1J~1~·r~~·i;c}~~~1~1~~1~;~e~~ 
'I'hC' re' cnues of the dcrg·)' \\-Ct·e anrir111ly more con- seal, special mattc1·s of state by commission, both or<lina

side1·i1blc thnn at 11rescnt. Ethclwolf. iu 855, gaxe them ry and extraordinary, Yiz. commissions of lic11tcna.nry, 
a t}ihc of all goods, and a tenth of all the lauds in Eng- of justices of assize, oycr and tcrminer,gaol-ddh·ery, .md 
land, frC'c from all secular services, taxes, &c. '!'lie char- of the i1eace; all gcn::-ral pardons, g1·antcd either at the 
trr \Vhrrcby this was ~;ranted them was confil'med by king's coronation, or -in 1m1·liamcnt: the writs of' v:irlia
Rl'Y~ral of hi~ suc~essors: _and William the ~onqucror, rncnt, with thcuames of the knightq, citizens, am! burgC'&
finclmp; the b1shop1·1cs so l'lC'h, creatc<l t11rm rnto l>:u·on- scs, arc also rctm·ned into his office. Ile also makes out 
ics, eacl1 barouy rontaiuing tl1frtee11 knight's fees at least; special pa1•dons, and writs of execution on bonds of sta
hut since the Heforrnation the uishopl'its al'e much im- tutc-staple forfeited. 
11ovrrishecl. The l'('\'('llUes of the infcl'ior dergy, in ge11e- CLEilK of the declarnlions, he that mes all dc:·laration11 
l'al, arc small: a third p~a·t of the best be11cfices being afte1· they are engrossed, in causes depending in the court 
anrirntly, hy thq1opes grant, aJlJ1ropriatcd to monastc- ofk.ing's bench. 
rics, u11on tl1r dissolution thereof Uccame a lay-fee. CLERK of the defrverics, an officer of the Tower, whose 

C_i.ERGY, benefit of, is an ancient priYikgc, whC'rcby function is to take indentures for all stores antl ammu
onc m orders claimed to be deliYerc<l to his Ol'dinary, to uition used from thence. 
1rn1·p.·~ himself or frlony. This imrgation was to be l:LERlC ef the errors, in the rom·t of common pleas, 
Uy Ins O\\ 11 oath, affirming his innocence, and the oath an officer who transcribes and Ct·1·tifies into th1.• ;, ing'!-> 
of twrJw comp111·p.;ators, as to their beJicf of it, be- bench, the tenor of the record or tl1e action 011 ,., hirh the 
fo1·r a _jur.' of twrh-c clct'ks: if the clerk failed in his writ ofcl't'or, made out by thr ru1• .. jf1u·. is bl'ouµ;ht there 
purgatmn, lie was tlc11riyetl of liis cl1aractcr, \Yltereby to be dekrmine<l. lit the king's l..lrnd1, the ckd~ of the 
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rl'r<lrs h'ansc1·il!l's a11J certifies the records of ra11ses, by 
hill in that roul'l, into the l'xrhc<p1c1·. And tlil' lrni;iue~s of 
the dcrk of the ('ITnt·s in the cxrhequer, is to trar.scriiJc 
the 1·rcot·tb ct1·tifie<l thither out of the king"s be11ch, an<l to 
}ll'cparc them l'o1· judgment in the cxclic<1urr rhamber. 

CLl·:.mt of the rssoills, in the court of common pleas, 
kcq1s tht> l'SSoin-roll, 01· rntcrs cssoins: he also prm itlrs 
pa1 clunrnt, <·ut., it iuto 1·olls, marks the number or them, 
Ucli' crs out all the 1·olls to every oflkcr, and 1'CCCi\'C'S them 
:1gaiu whc11 writlc>n. 

CLCUK nf the csfrcats, an office in the cxc11c'I''rr, who 
rvcry term tcccivcs the cstmats out or the lort..l-ti·cas111·
c1·'s 1·cmcmbranccr's office, an<l writes them out, to be 
It•' icd fur the crown. 

CLF~RK ef the hc£11171er or h<maper. an officer in chancc-
1·y, \'I-hose IJushu•ss is to receive all monry due to the 
king for the Hen.ls of cliartcrs, lcttns patent, commissions, 
and wl'its; also tl1e fees due to the oilice1·s for enrolling 
aud examining them. 

CLf~RK of lite enrolme11ts, an officer of the court of 
rommon plras, that ('111·ols autl cxcm1llifics all fines an<l 
rl'<.'O\ c1·ies, and rdul'Jls writs of entry. 

C1,ErtK of the Juries, an ollicer of tLc common picas, 
"ho 111;1kC's out the w1·its, called ha1Jras-cor1m . ., and dis
fri11g::,s, for juries to :.q1pea1· either in that <'OUl't, or at 
the as:iizes, aftc1· the p:rn ucls :u·e i·cturncd upou tile n
nirc farias. Uc likewise entt'l'S into the rolls the award
ing these '' 1its, and makes all the continuances till Hr
did is gi,·cn. 

l'.1,gnK co11lrnler of the ldllg's houseliolrl, an oflic:rr of tl1e 
king·s l'.0111·1. u11tho1·izcd to allow or disallow the cli;.u·gcs 
of'po11rsuin111ts, rnrssr11gl'l'S of the gn•c11 < loth, &c. to jn
spet t and contl'ol all cklCrb; of~ll1) 01'tl1cjnfcrio1·ofticers; 
a11cl to ~it in thr couating-lwusr with the Jol'd-r-;tc"·al'<.l 
and 01.hl'l' oftirt1·s of the hom;chold, for l'C'gulatiug such 
rna.ttns. 

Cu:mc qf the hi11g·s sih.:ei-, an officr1· of the common 
i1h•as. to whom rH1·y fiuc is brought. a.flcr it has passed 
the olllrL• ol' Utt· custos bt·r, ium; aral "ho r ntrrs the ef
frct or \\Tits or conn ant, into a hook kept fnt· thttt pnr
po . .,e, acttll'lliug to which all the fines of that term al'e 
rl'COI'tkd i11 the rolls of the cot11-t. 

C..:Lr~nK t!f Urn kill g's grent wardrobe, an ofUccr "ho 
keeps au account of all things IJrloug-ing to the wardrobe. 

t:LBHK of the market, an oOlccr of' the king's house, 
to "110111 i.., gin•11 thP ch:11'gr of the king's measures nnd 
wri;;hts. thr sta.m\ards of those that ought to Uc used all 
o' r1· 1..:n:~la111J. 

l' Ll:<rtK c!f' lhc nichils, or nihils, an offirc1· of tl1e exrl1r
{)Ul'l' •" lio milkrs n 1·011 of all such sums ::s ~ll'C nicltillc<l 
hJ tht• i-;ht•1·iflH upon their rsh·cat'; of grccn wax, and de· 
ll\ t'l'S them in to tl1c 1·c111rmhJ'a1H't't' of the frcasuJ'f, to 
llil\'l' '''-l'rntiou dom' 1qm11 tlw111 f'o1· the king. 

C..:1,1~1lK <!J' lhe nrtf1w11r1•, n.n oflirt•r that l'C'gir;tcrs all or
dt1·s rn111·t•1·ni11.~ the J, in; .. (s oi•tln:uwr in till' Tower. 

l'I.l:HK ~/'the 011tfrt1<Ties, illl oiH 1· c1• of the CO!lllllOJl 
pita.'>. amt dt•pt1t} to tlu• atto1w·~ -gt·neral, 1'01· making nut 
all "rits of rapias uth•;;-atum <tf"trr ouU:nny, to wlikh 
th1·1·1· 11111st b1• tl11• king·.-. attomt'.) ·s 11;1111r. 

Cu:RJi" nflht• pap1T-<!fii1·1·. an on11't'l' ht'1ongi11 _.~; to 1hc 
ki11.!i·':-, IH·w·h. wh1>st' hu..,im·~s j.., to makt· lip the paprr
h >rd,.-. ,,f spt•d;1I plr:ulin~s in that ro111·t. 

I ;i,.cnh.. of the par/irwlt'nf-rolls, an otticcr in the house 

of lords, n.nd likewise in the house of commons, who re. 
ror<ls all tr::i.nsactions in parliament, and cngt·ossess them 
fail'ly in parthment rolls. 

(;L&Hl< of the peace, an officer belonging to the ses
sions of the peace, whose business is to l'cad indictmrnts, 
cn1·ol lhe proceedings, and tkaw the process; he likewise 
C<'rtifics into the king's-bench, transcripts of indictments, 
outlawries, attaimle1·s, and convictions. had before the 
justices of· peace, within the time limited by statute. uu
dc1· a ce11ain penalty. This office is in tho gill of the 
custos rotulot·um, and may be executed by dc1rnty. 

C1cEHK of the pells, an officer that belongs to the ex
chequer, whose business it is to enter every teller's bill 
into a parchment roll called i1cllis l'eccptorum, and to 
make anotlicr roll of payments, called vellis exituum. 

CLE UK qj' the petty brtg, oftlcers of tlie court of chan
cery. of "liich there arc three, the master of the rolls 
bei11g the chief: their l.rnsincss is to record the retnl'n of 
all i11quisitions out of every shire, to make out 11atentsof 
custo11u•1·s, gauge1'S, contro1ers, &c. liberates upon ex
tents of statute-staple, conge-d'elircs fot· Oisho1ls; sum
mons of the 11obiJity, clrrgy, and burgesses to parlia
rncut; and commissions directed to knightc; and others, 
of evny shire, for assessing subsidies and taxes. 

CLERK of the pipe, an officer of the exchequer, who 
l1a,·i11.; the accounts or all debts due to the king, deliver
ed out of the i·cmembrancer's office, charges them in 
a ;.;·t·r::tt roll, folded up like a pipe. Ile writes out war
rants to shet·ilf<, to levy the said debts on the goods aml 
chaflcls or tl1c debtors; aml if they have no goods, then 
lie t.lraws them down to the tr('asurcr·s rememliranccr, 
to \\Titc ('St1·eats against thl'i1· lands. 

CLERK of lite pleas, an ofliccr of the exchequer, in 
who.')e office all the ofiicers of the court, hadng special 
p1·cvilrgc, ought to sue, or be sued, in any action. In 
tiiis oflice Riso actions at law may !Jc in·osccuted by otber 
JI'' ''''"''• b!lt the plaintiff ought to be tenant or debtor to 
t11c king. ur snmc way accountable to him. 'l'hc under
c:lel'ks ;:u·e attol'nCYs in all suits. 

CLEHKS ef Ute ihe prilly-seal, four officers that attend 
the lord }lrivy seal, for writi..ug and making out all 
tl1ings that a1·e sent by warrant from the signet to the 
in·i,·y seal. and 1.o be passed the g1·eat seal; and likewise 
to make out J>l'i vy seals, upon special occasions of his 
majesty's aifail's, as for loan of monC'y, or the like. 

C1.1m1< of the rolls, an oftkcr o[ the cliaucrl'y, wl10se 
bno;;iHcss is to make searches after, and co11ics of, tlceds, 
olliccs. (.(c. 

C1.BnK nf lite rnles, an officrr of the ronrt of king's 
Ocnrll, "Ito l11·awo;i up and enters all tlH' 1·11Jes and orders 
111adP in cmu·t. aml gives 1·ulcs ol' ro111·st- in dhc1·s wl'it.,. 

CLl:'.U.J\ ef the sewers, an oliice1· wl10 writes anti 1·rcortls 
the 111·ocrctli11~·s of the co111111i <;si1mcrs of th r stwr1·s. 

CJ~l'.:RK nf t!w signe.t, an otlicc1· c011tiniinlly attending 
upon his majesty's 111·inci1m1 secreta1·y. who has the r11s
t 1HI)- of the p1fry signet, as well f'or scalin!; the king's 
p1·irnf.I' letters, as tltuse g1·:u1l<; whi r h pa~<; the king"s 

~~~:~:! h~~ - r 1~\!~i~·ij~~~t~~t i;!~e~:c~~·~.~:'~,l!~· t~t~l~l.1csc oflkcrs, 
C1.1:RKs. si.l:, oftkt't'S in rhnnr+'1:y. nr~t in d"grer be

Jnw thl' twcln•. maste1·.s; whose businrss is lo rm·ol com-
111:s..;i1m .. . pa1·duns.1mtrnts, wal'rant.s, kc. which p.1~s the 
great sc;1l: they were anciently clel'ici, aml fo1 feited 
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t!tdr plarr• i( thry m:ll':·ir<l. They nl'c also n(tornr,1·s 
fur pa1·til's in suits dc·p~"mling in the court of chauccry. 

Cu:.nK of lite supersec!cas, an r,fii:·cr ~-,t· tlic common 
}llt·as, who makrFi out Wl'it~ uf supr1·.;eth•ns, forbidding 
thl' shrriff' to return the exi.!?,"rnt npc:n a 1.kfrndanfs ap
pearing thcrrto on :.m outlawry. 

CU~Rl~ qf the lrwsury. an ciffi\CI' belonging• tr1 the 
€onrt of common pleas, who has the charge ol' kN~ping 
tl1c records of the court, makes out all recor<ls of nisi 
pl'ius, and likewise all cxemplifirations of records being 
in thetr••as~iry. He halil the thsduc fo1· allsem·rl1cs;an<l 
has under him an mulrrkerper, who always kcr11s one 
key of the treasury-door. 

CLEtlK qj'thew<u-ra111s, an officer of the common pleas, 
wl10sc business is to enter all \Yarrants of a1.to1·11cy l'or 
plaintiH:o:; nnd defcntlant'i in suit; and to ein-ul (lccds of 
11argain anil sale, that a1·e arknmvlcdgc<l in court. 01· iJe
fore a judge. llis fJflicc is 1ikrwise to cstrcat it1to the cx
du~quc1· all issues, fines, estrcafa, and at1lcrcemcnts, 
whirh grow dur ti) the c1·own in that cm11·t. 

CLERODENDRu:\1, a genus of the didynamia 
nngiOhj1e1·1Aia rlnss of plants, the fiowcr of which con
sists of only <mr- i1ctal, '"'ith a :-;.lendrr anti Ion~ tu!Jr; its 
upper lip is conran, errrt, ohtuse, anti di,·idcd into two 
segment.:;; and the umlc1· Up, being of the length of the 
upprr, is dh i<lcd into three reflex and obtuse srgmcnts: 
ihc fruit is a roundish drt~pr; and the seed js roundish 
and si11gle. Thrre arc eight s11ecirs, nath·es of the East 
lmlies. 

CLETIIRA, a genus of the monogynia orcler, in tl1c 
decamlriadass of plant.,, and in the natural method rank
ing undrl' the 1 sth order, bicornrs. The ca.Iyx is q11in
qurpa1·titr; the petals five; the stigma trifid; the capsulr 
friorular and thrcr-vah·cd. There are four species, of 
wl1icl1 the most rcma.l'kaltlc is, 

(;letln·a aJnifolia, a native of Virginia and Carolina, 
w11ere it grows in moist places, and near the sides of 
rirnkts, rising near eight or ten fccthigh. The leaves 
arc shaped like those of the alder, but longer; the flowers 
arc produced in close spikes at the cxt1·emities of the 
branches: they are white. This plant bears the Oj,Cll 

air in Bl"itain, and is one of the most beautiful fl9we1·iug 
shrubs. Jts season is commonly about the begi11ning of 
July; and, if not vrry hot, there will be part of' the 
•pikes in beauty till the middle of September. ItthriYcs 
best in moist Jan<l, and requires a sbeltercd situation, 
where it may Ue defended from strong winds, 'Yhich f1·c
q11cntly break off the branches where thc.v are too much 
exposed to their \iolence. It is 1n·o11agatecl by layc1·q, 
but they arc generally two years before they take root. 

CLEW of a sail, in nan! affairs, is the lowrr corner 
cf it, to whirlt are mndc fast the sheets and tacks: a 
square sail has no clew. 

CLEW-GAR,,ET, a rope made fast to the dew of the 
sail, and. running thence to the block, srized to the mi<l
ille of the main and fore yai·d; which, in furling, hales up 
the clew of the sail dose to the middle of the yard. 

CLEW-LINE, the same to the top-sails, top-gallant
sails, and sprit-saiL•, that the clcw-gamet is to the main
sail and fo1·e-sail. and of the same use. 

CLIBAlllUi\1, a genus of the monoecia pentanrlria 

~}'~~e a,~~t~,r:~clc~~1e ~h~e fei~~~' ~~:~~~,~~;~ro;~~ 
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same; coro!la of the l'rlJ l'cmnlc three or four; sN•cl an 
umbiiicatc drnpc. There is om' S]H'cirs, a native lJt' Su~ 
rinam. 

CLIFFORTL\, a genus of the polyandria m•tler, in 
the llirecia class of plant'i: and in thr natural mNhrltl 
ranking und1..•r the SSth order, trir·orr;.r. 'l'hc malt• ralv"'C 
is triphyllous, no corolla; thr stamina m•ar JI) in nu1111J;.1 .. 
the fC'nHilr calyx triph}Ilous, suprrlor to the 1•rre1>titd~ 
of the fruit; no corolla; two st) les, '"ith a bHorular caJ>
sulr. anti a single seC'<l. There are 19 sperit•s, aIJ 11atiH~ 
of Af1·icn; so rrqui1•c tu be kept in n g1·rull1ousc wht·n cul
fi\·atcd iH tliis r<mnfr_v. Thci1· Howrrs make no grtat 
appraranre; b<it the plants themsehC's arc rl'l'y Ol'na
mrntal cver-g1·l'rns. They gl'OW to the l1rig·ht of fom· 
or flv.e feet; and arr prnpag·ah•d by C'11tting·s~ which mu~t 
be young shoots of Jim ot· six inches long. If ]Jlantccl in 
potH in s11ring· or summ{'r. and plune;cd ill a hntl>ed, thry 
will readily take root. They must be watel'ed plentiful
ly in summrl', lrnt n·r.r spu·in,£;"1y in wintrr. 

CLIMACTERIC, amon)i physiri:ms and natural liis
tn1·ians. a n·itical JC'ar i11 a person's life, in which ht' is 
sup]rnsccl to sta111l in great d11nger of death. Ar<·o:·1!in.~ 
to somt·. CYC'l'J' srnnth ycal' is a climactcrir: hut nLH'l'i 

aJ1ow only these )"C:U·S l'l'Gd11re<l iJy lnHltip)Jillg SCH'll by 
tlir lJlld numbers, s, 5, 7, and 9, to he climacte1·ira1. Th<'S3 
years, they say, ln'ing with them some rr1:rnl'l~a1Jl!~ 
change witl1 respect to health. Jifr, 01· fol'tune: tlir g1·and 
climartr1 ic is the sixty-tl!i!·1\ year; but some. makiu; 
t"'o, add to this the eighty-lit-st: the othrr rrmal'l,aLlo 
cli1nactcrirs m·~ the scn·nth, twrnty-first, thirty-fifth, 
forty-ninth, arnl fifty-sixth. r:l'hc ne<l1t of c;Jimartrrir'. 
years can only IJe su11portc<l by the cloctriiw of nmnlH·rs 
introduced IJy Pythag·oras, :md is jll'oilaLly nothing IJut 
superstitious nonsense. 

CLIMATES, in )ieography, spaces upon 1l1csurfarc 
of the tPrrcstial glohr, contained between two para1kls, 
so far distant from each other, that thr longrst day on 
one pnrallcl differs half an hour from the longest day 
on tlie other. See GEOGRAPHY. 

CLINCH, in the sca-langu:ige, that part of a cable 
which is bent auout the r;ng of the anchor, and thca 
seizell, or made fast. 

CLINCIIING, in the sea-language, a kind of slight 
rn.ulking used at sea, in a rn·os11cctof foul weather, about 
thcpurts: it consists in driving a little oakum into their 
seams, to prevent the water's co min,;- in at them. 

CLINIC 'rno1cnrn, particularly used fo1· the mrlhotl 
of visiting and treating· sick prl'sons in bccl, and the 
more exact discowry of all the symptoms of their <lis
ease. 

CLINOPODIUM, ficl<l-basil, a genus of the g)·m
nospcrmia order, in the dillynamia class of plants; and 
the natural method ranking unllrr the 4lst orde1·, as. 
11erifolire. The involurrum consists of man)' small Uri'1-
tlcs under the vertirillus or whorl of flowers. Tht·re 
are fivr species, aII hetbareous plants growing from one 
to two feet high. They arc remarkaulc only for their 
strong odour, being somewhat between marjol'am anti 
basil. 

CLIO, in zoology. a genus of insects belonging to the 
Yermes mollusca. The body is oblong aud fitted for 
swimming: it has two mrm1Jra?1accous win.;s placed op
posite to eacb other. There are three species, princi· 



pally distinguished by the shape of the vagina, and all ua
tivesof the ocean. See l'la.teXXXIII. Nat. Hist. fig. 118. 

CLITORlA, a genus of the dccandria Ol'dcr in the 
<liadt'l]Jhia da!is of plants; and in the natural mctho<l 
ranking un<lr1· the 52d or<lcr, papilionaccre. The COJ'ol
Ja is supine, 01· turned down-side up; with the vcxil
lum or flag-petal very large. patcm:, and almost co,·cr
ing the alro 01· wing-petal~. Thcl'C are five species . all 
l1m·baccous perennials; or annuals, of the kidney-bean 
kind, growing naturally in both the Indies. 1'hc stalk 
is climUing·, slrmlc1·, and of the l1eight of a man. The 
leaves are wint;rd. Thcltowc1·s, which at·oelrgant, stand 
singly, each on its proprt· foot.stalk. They arc very large, 
and gcnc1·ally of' a deep blue, but sometimes of' a white co
lout'. From tltc fruit of this plant is Uistillcd au eye-water. 

CLOACA, in Ro1mm antiquity, tlrn common sewer, 
by which lhe filLh of the city of Rome was carried aw:iy. 
It was built with g1·cat stones, in the form of an arch, 
so well fastened antl cemented togctl1cr, that the conti11-
ual 1·umLi11g of water antl filth hatl not <lamagctl it in the 
spare of 100 )·cars. There were many si11ks in the city, 
which all fcU into this common icwel'; antl the officers ap
poinktl to take care of this work, an<l to see it repairctl, 
WCI'(': ralfrd curatores cloaca1·um m·l>is. 

CLOA'l'HED. in the sea-language. A mast is said 
to be cloatl1£'d, when the sail is so long as to rrach do" n 
to the ,gratings of the hatches, so that no win<l can blow 
Orlow tho sail. 

t.:LOCK, a. kind of movement or machine, sening to 
mC'ns11rc anti st1·ike time. 

'l'he usnnl chronometers are wa.tchrs and clocks: the 
fo1·111cr ;u·c surh as show the parts of time; the 1atter, 
such as publish it l>y striking: though the wuuc watr:!i 
is commo11ly a.ppmpriatctl to pocket-clocks; alltl that or 
clock to J:U'gcr nmfliincs, "liethc1· they sfrikc or no. 

C1~0CKS, ?Jt.llention of. The iiwcntion of clocks with 
\\heels is ascril>l'll to J>acificus, archdeacon of V rrona, 
who li\'ctl in the time of Loth air sou of Lewis the De
Uo11nai1·, 011 the c1·e<lit of' an cpitn111t <111otctl by Ughilli, 
and bo~ rowed hy him from Pandnius. 1."'hey were at 
first !'allc>d 1wcl1tnwldials, to distinguish them f'l·omsun
tlials, wl1kh showed the hour by the sun's shadow. 
Otl11.•1•s as('l'ibr tltr i11vcntio11 to Bocthius, about A. D. 
510. J\11·. Ucl'liam makC's clock-wo1·k of a much oltler 
i:stancliu~; and ranks Archimedes's s1>here mentioned by 
Clauttian, uml that of Posidonins mentioned by Cicrro, 
amon.~ the machinrs of this kintl: not that either thrir 
ti11·rn or usr was thr sanw \\ith those of ours, but that thry 
li:tcl tl1dr motion from somr liitltlen weights or spl'ings, 
"it.h \\ hrrfs, or· p11llies, or some snch cl()ck-wu1·k ]lrinri
]ik, llut hr. thi."i as it may, it js certain the art of mak
ing· dorkf-1. snC'll as a1·c now used, was either fi1·st invcnt
td. or at least rcvin'd, not more than 200 yrars ago. 
'J'/11• clc'flHJ'll·a-, 01· \\ atrr-dorks, aml sun-dials. have a 
1illl<"h lu'tl1•1· daim to antiquity. The I?1·enrh annals 
nH'ntion our uf thr f'ormrr kind srnL by Aa1·on, kalif of 
)'(•1·si;1, to Ch:u·kmagnf', about A. D. 801, wl1;ch srem
rtl 1() lH':u· snml· J't'Sl'mhln.nr·c to thr modern clorks. It 
was of brass, :uul sho\\rd tho hours b) 12 little halls of 
tht' Fw111· nwtal \\ hirh f't·ll at the rnd of ('ach hour. and 
in Callin.!?; ~I ruck a bt•ll :nut maM it S1lund. Th<'l'r were 
abu lip;111·1·s of 1'"2 (";t\ ;\lit'!':-; which at thr end or rarl1hour 
C'tU.W~ forth at c:tTtaiu apnturm; or· '\iuduws in the side 
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of the clock, and sJrnt th<'m again, &r. The invention 
of pendulum clocks is owing to the happy industr) ol'the 
century before last: the honour of it is disputed by 
Huygens and Galileo. The fm·mcr-. who has writtl"n •L 

volume on the sul..ject, tlcclares it was lirst put in 1u·a.r
ticc in 16.57, and the tlescriptio11 thcl'cof'printefl in 1658. 
Ilcclil'I', clc .N'o'L'<t. Temporis climelirn .. li T1leoria, A. D. 
1680, contends for Galileo: antl rclat('s, though at s1·
coml-hantl, the whole history of t.hc invention; adtlin.:; 
that one '.frcslcr, clock-maker to the then father of tlw 
gi·anddukc of Tuscany, made the fi1·st 11c11dulum clock 
at Florence, by direction of Galileo Galilei; a paltem of 
which was hmught into Holland. The Academy dd 
Cimento says exp1·rssly, that thr .ipplicntion of the prn
dulum to the mo\'Ct.1ent of a clock was first proposed l>y 
Galileo, and first put in practice by his son Vincenzo 
Galilei, in 1649. Be the inventor who may, it is ccr~ 
iain the invention never fl'lurishc<l till it came into Huy
gens's hands, who insists, that if cvc1· Galileo thought of 
such a thing, be never brought it to any degl·ec of per
fection. The fit'St pendulum clock made in Eng] and was 
in 1662, by Mr. Fromantil, a Dutchman. Before the 
innntion of the pendulum a. balance •vas used resembling 
the Uy of a jack. 

In Plate XXXll. Jig. 1 is the profile of a clock: Pis a. 
weight that issuspcmlcd by a rope that winds about the c~ -
limlc1· 01· barrel C~ whirl1 is fixed u11011 the axis aa; the pi
vots Ub go into holes made in plate.c;; TS, rrs, in which they 
turn freely. These plates arc made of brass 01· iron, and 
arc connected Uy 4 7nllars ZZ; an1l t.hc whole together is 
callctl thejrame. The weight P. ii' not restrained, would 
rwccssarily tul'll tile banel C \\ ith an uniform accelerat
ed motion. in the sanw mam1C'1' as if t.he wcif.)ht was fall
in.g freely from a height. But the Ual'l'('I is ful'llished 
with a ra.tclict wheel KK, fig. the right sillr of whose 
teeth st1·ikrs against the click, wl1ich is lix:etl \Yith a screw 
to the wherl D, so that the action of the weight is com
municated to the wheel D, thl'tecth of which act upon the 
teeth of the small wheel <l whic-h turns upon the ph·ots 
cc. The communication or act;11n of one wheel with 
anothc1· is called lhc pitching; a small wheel likec! is call
ed a 7Jinion . and its teeth a1·clca\'Cs of the pinion. Senral 
things a1·e J"('fjt1isite to i°tH·m a good pitching-, the ad
vnntagrs of which at'e olJ,inus in all machinery whl're 
teeth and pinions ai·e employed. Thr teeth and pinion 
learns shouhl l>e or a vroprr shape, and pcrfrctly rrpaal 
among tlicmschcs; the size also of the pinion sh1>t1ld 
be of aj\1st pmpol'tion to the wheel acting into it; :t11tl its 
place must be at a ccrmin distance from the whet•l. IJe
yond or within which it will make a bad pikhi11.~. rl'he 
wheel EE is fb::Pd upon lhc a.xis of the pinion cl; and the 
motion communiratctl to the wlicrl DD hy th£' wright i8 
transmitted to the pinion ti. c.onsrcpll'lltly to thr whrl'l 
EE, as likC\,;se to the pinion e nnd \\ lil\C'I li'F, which 
movrs the pinion upon the axis of whid1 tlw crown or 
halan.ce wheel G His fixed. The pirnts of thr pinio11J 
play m holes of the plaks L. "II. wh1<'h '"'r Ii xed hori
zo1.1talll'. to the \>lntcs TS. 'l'h<· motion h<·gun hy tho 
weight ts trans11ortcd from thl' whrcl G H t11 thr• plnf\.'s 
I K. and by means of the furk X l- 1·i1 rited on thr pa
lettes, conununicatrs lll'.•tion to th<'prrn\11hm \ B. whirh 
is susprn<kd upon lhe hook .\. Thr p ll'hl11;11 \fl dr'
Cl'ihes, on tile point A, an ru·c of a circk altcmaldy 150-
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ing and l'rturning. If then the pendulum is oner put. i11 and p;n:ons. 41 If th.:: lrnlancc wl1r('l ronsists of so h~C'tli 
motion by a push of the 11and,_ the weight of thevrndulum it will tu1·11 onre in the time tl1at the IH'ntlulum mal..c~ 
<\t B will make it l'ctu1·n upon itself, aml it wil1 continue 60 Yihrations: for at ev('l'.r turn of the whrd, thl' same 
lo go alternately U'tckwartl and forw:tl'cl till the resis- tooth act• onC'C un lhe palette l, antl once 1111 the pall'tle 
tance of the ai1· upon the i1emlulum, a.nd the friction <•t K, which ocrasions two separatl• \·1hratio11& in thl• p·•n4 
1hc 11omt of suspe11s10n at A, destroys the or1g111al im- dul.nn; and tlie wheel hasing 30 teeth, it occm;ion!i twirc 
pressed force. But at every '1b1 atwn of the pendulum, 30, or 60 Yi Orations_. c.onsc<1ucntly, this wheel must 
the teeth or the balance wheel, G ll, act so u1mn the pa- pct·form 120 l'C\"Olution<; Ill an h1rn1·; because 60 'ibra. 
Jettrs IK (the }lirots upon the axis oftl1ese r1.tfottcsplay ti~ns, whid~ it o~c~r;i ins at evel'y l'C\'(.•IJ_tion,_ a1•r con
in two hoks of the putcnee st), that after one t:>oth H terned 120tunes rn. 200: the number ol \'tl>rations per
has communicatcll motion to the palette K, that tnotn ftH'mNl bytlie p~ndulum rn an h:rn1·. To rlrterminc the 
l'sca1lC's; then the op1msitc tooth G arts 11po11 ihe pakUe nu ml.Jct• ortrcth for the wh::><'Is EE, anrl their piuion!ot e, f, 
I, antl csca11es in the same manner; and thus each tooth it must he i·cmm'!'r.d, that one rtw~lulion or the whe'cl 
of the wheel esca11cs the palettes I K, after having rom- E must tul'11 the 111111011 e as many tunes, as tlrn 1111111hcr 
m1111icatetl thcil• motion to the pale~s in sucl1 a manner of teeth in the pinion is conta.incd in the numbc1· of tct.'th 
that the pendulum, instead of" being stopped, continues to in the wheel. Thus, if the whC'el f!.: contains 72 teeth. and 
move. The wheel EE rcvohes in an hour; the 11h ot c tlic pinion e, 6, the 11inion will make 12 rcrnlutionsin the 
or this wheel passes thl'ough the plate, an<l is rontiuuetl time thatthc wheel makes 1; for carh tooth of th{' wliN'l 
tor; upon thc11ivot is a wheel NN with a long socket th·insl".wwarrl the tooth ofthrpinion; and whcnthC'six 
fastened in the rentrc: upon the extremity of this socket teeth of the pinion arc nian•d, a compl.~te 1·cn1luthu is 
r, the minute-hand is fixed. The wheel N N arts irpon pe1form~<l; l>ut the wheel Ji: lia8 IJy that timl' only a1l-
1.he wheel O; the llinion of which pacts upon the \\hC'cl vancrd 6 tectl1, and has still 66 to advaurc lit fore it-; a·r
q q, fixed u11on a sot.ket, which tm·ns along "~ith the volution is com11Jct~·<l, which will occasiun 11 more l'l'
whccl N. This wheel qq makes its revolution in 12 Yolutionsot'thepiuiou. Fo1· the samt'rcason, thc\\lu·l'l 
hours, upon the socket of which the hour hautl is fixt·<l. F having 60 teeth, and the pinion f 6. the pinion will 
Thus it is plain, 1. 'J.11rnt the wcigl1t P turns all the make JO re,-olutionswhil c tltewhcclpe1'forrns 011e. :\ow, 
wheels, and at the sarne time continues the motion of the the wheel F, I.icing tu1·nC".d by tbe pinion e1 makl s 1 :! i·e
pcndulum. 2. That the quirkness of the motion of the volntions for one of the wheel E: anil the. pinhn f m'.lkC'li 
wheels is determined by that of the pen.dulurn. S. 10 rcv.,lutions for one of tl1c. wheel l'; ron'il'fJiltnLlJ the 
'rlrnt the wheels lloint out the IJa1·ts of time diYidl'd pinionjpcl'f .. >1·ms 10 tim es 12 or 120 r<•v11l11tiorn; in the 
by the uniform motion of the 1•endulum. 'Vhen the time the wheel E pcrl'>t·rns one. Bnt the whcl'I G, wliirh 
cord upon which the weight is suspended is cntirrly is tm·netl Uy the pini1>n j; occ·asions 60 dl.H'ations in the 
1·un down from off the barrel, it is wound up again by a pendulum each time it turni;; round; con,equ·.•nt!.' tlic 
key, wltich goes on tile S<J.Uarc end of the ad.1or at Q, by \vheel G occasions 60 times 120 or 7200 vibmtinns ul" the 
turni11g .it in a contrary direction to that in which tile pendulum wliilc the whed E fJCi'forms one rernlulhn; 
·weight dt'scrnds. For this purpose, the inclined side of lrnt 7200 is the numbe1· of vibrations ma<lc by the pcn
thc teeth of the "hecl R, fig. 2, removes theclirk C, so dulum in an hour; and consrri_uently the wheel E llrr
that the ratchrt-wht'cl R turns while the" lied lJ is at forms I.Jut one 1·c,~olution in au hour, and so of tile r1•st. 
nst; but as soon ns the cord is wound up~ the dick falls F1·om this reasonin.i;, it is easy to <lisrover how a clork 
in bctwren tl1e teeth of the wheel D, and the l'ight side may be made to go for any lrngth or time withoa' bring 
fo the trcth again acts upon the end of the click, which wound up: I. By increasing the number of trcth in the 
ohligrs the wheel D to turn along with the ba1Tel; and wheels; 2. By diminishing the number or teeth in the 
the S]lt'ing A keeps !he click between the teeth of the pinions; s. By increasing the length of the cord that 
ratchet-" hrel R. suspcn<ls the wei~;ht; 4. lly inrrcnsin~ the length of the 

rro cxplnin how time is measured by the motion oftl1e pendulum; and, 5. By adding to tltenrnubcrof whrcls:md 
pendulum; anrl how the wheelE, upo11 the axis of wl1ich 11inions. But, in propartio11 as the time is augmented, 
the minute-hand is fi:xed, makes but one precise re.volu- if tl1e weight continues the same, the forrc which it rom
tion in an hour; we must observe, tl1at the 'ihrations of municatcs to the last wheel, G H, wi11 IJc diminishet!. It 
a pendulum arc prrformed in a shorter or Jongcr time only remains to take notice of the nurni.lcr of teeth in 
in proportion to the length of the pendulum itself. A the wheels which turn the hour nnd minutr hands. The 
vrmluJum of 3 feet Sf French lines in length, makes !3600 wheel E pe1·forms one revoluti'ln in an hr1ur; the wherl 
11i!Jratio11s in an hour: i.e. each Yibration js pc1formc<l NN, which is turnc<l l>y the axis of thr wheel E, must 
in a secoml of time, and for that reason it is called a likewise make one revolution in the same time; an<l the 
sec01ul pen<lu/11111. But a pendltlum of9 inches 2! French minuk-hand is fixed 1o the socket of this wheel. 1-'he 
lines makes 7200 Yibrations in an hour, or two 'ibt·ations wheel N"has SO teeth, and art., uprm tltc whtcl O, which 
in a second of time, and is called a half-second penrlulmn. has likewise so teeth. and the san1e diametrr; consc-

Hcnce, in constructing a wheel whose reYolution must qucntly the wheel 0 takl's one hour to a rernJution: now 
be performetl in a given time, the time of the \ibrations the wheel O carries the pinionp, whkli has six trC'tll. aml 
"'(J.f the pendulum which regulates its motion, must be con- wl1ich acts upon the wheel qq of 12 trdh; ronsc·qurnily 
~udcre<l. Supposing, then, that thependulmn A Il makes the piuion p makes 12 revoJ11tio11s, while thC' wheel qq 
7200 ' ' iliratious in an ham·, let us consider how the wheel makes one; and of course the wl1e('I qq takes 12 hours to 
E ~hall take up an hour in making one revolution. This onC' revolution, and upon thr socket of this wheel the 
entu·dy depends on the number of teeth in the wheels hotu·-hand is lixed. All that has Ileen said here con-
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cerning the revolutions of the wheels, &c. or clocks, times succcssin.ly; and fixe<I on the sa1ue axis with tlie 
is e11ually aJlplicable to the general movements of whee! of 90 teeth, so as to turn round ncarthe back of 
watches. dial-plate: and tl1csc divisions will show the seconds 

D1·. Franklin contrived a dock to show the hours, through the opening ej g h, fig. 5. This clock will g• 
minutes, autl seconds with only three wheels and two a week without winding, and always show the precise 
11inions in the whole movement. The dial-plate, fig. !3. hour; but this clock, as l\11'. l~'crguson canrli rlly acknow
ha.1:1 the hours engraved UJ)OTI it in spiral spacrs along k<lgrs, has two disadYantagcs of which Dr. Franklin's 
two diameters of a rirclc containing four timrs 60 min- clock is free. When theminub·-han<l n is adju!oitrd, the 
utes. The index A goes rountl in four hours, and countc; hour-1)late must also be set right by mcan'i of a pin; an1I 
the minute~ from any houL· wbicli it has imssetl to the the smallness of the teeth in the pendulum wheel will 
next following hou1'. 'rhe time, therefore, in the posi- cause the }lCLH.luJum ball to discribe but small arcs in its 
tion of the index shown in the fi.;urc, is either 30 min- vibrations: and thel·cfore the mom entum of the ball will 
utcs 11ast Xll, IV, or VUI; and so inevuy other quar- be less, and the ti111cs of t!Le vibrations will be more af
ter of the circle it points to the number of minutes after fectc<l by any uncqua1 impulse of thepcmlulum wheel oa 
the hou1·s wl1ich the intlcx last left in its motion. The the palettes. Ilesidcs, the weight of the Hat 1-ing Oil 
small hantl 13, in the arch at top, goes round once in a which the seconds are engraYNI will load the J>h-ots of 
minute, and shows the seconds. 'rt1e whccl-woi·k of this the axis of the pendulum wheel with a gl'eat deal of fric· 
clork may he seen in fig. 4. A is the fil'st or great tiou, which ought by a.JI possible means to be avoided. 
wheel containing 160 teeth, and going round in fou1· To remedy this inconvenience, the scrond-platcmightbo 
hours with the .index A in fig. S let down by a hole on omitted. A dork similar to Dr. F..auklin's was made 
its axLr.;. The whcd tums a pinion of 10 learns, which in Lincolnshil'c many yeaI'S ago. 
thcrC"fo1·e goc!i round in a quarter of an hour. On the Thus far refers to what is usually called clock-work; 
axis of thi8 11inion is the whec1 C of 120 teeth; which but watches arc so far on a diffrrcnt t'On<;fruct.ion that 
goes round in the same tinw, and tums a pinion D of 8 they a1·e set in motion by a. spring. The manner that 
leaves L'o111ul in a minute, with the second-hand Il of fig. a weight acti;; upon the c:r1indcr, about which the line or 
3 fi:ced on its axis, and also the common wheel E of SO cm·d to which it iurngs is wound, is easy to I.Jc understood 
teeth fol' mo,ing a pendulum (by palettes) that 'ibrates by all; but the action of the spring coiled up within the 
seconds, as in acommon clock. This clock is wound up cylint.IJ'ic barre), or l.Jox of a clock or watch, is some· 
by a cord going over a pulley on the axis of the g1·eat what more nice and mysterious; and the manner how it 
wheel, like a common thil'ty-hours clock. 1\1.any of acts uponthcfuscealwayswith an equal force, by me-ans 
these admirably sin1ple macJ1incs l1ave been constl'ucted, of the chain and thl' pro11er figurn of the fusee for that 
\'t"l1ich measure ti111c cxrccrlingly wcJJ. It is subject, irnrposcis next to he explained. 
however, to the inconvenience of 1•e<1uit'i11,g frequent The cha.in being fixed at one end of the fusee, and at 
winding by d1·awin,~ up the weight, and likewise to some the other tn the I.Jarrel; when the macliine ' is winding up, 
uncertainty as to the pa1·ticular l1our shown by the in- the fusee is tu1·nNl round, and of course the barrel; ou 
dex A. Mr. Ferguson has proposed to remedy thC'se in- the inside of which is fixed one end of the sp1·ing, the 
convcnicnrcs by the following constl·uctiun: ln the dial- other end being fixed to an immovral.Jle axis in the cenb-e. 
plate of his clock, fig. 5, there is an opening, ab c d, Uc- As the I.Jarrel moves round, it coils the spring sevet·al 
low the ccnh'c; through which appea1·s par·t of a flat times about the ax.is, tlte1·eby increasing its elastic force 
plate: on tl1is the 12 hours, with their divisions into to a !H'Opcr dcg1·ce: all this while the chain is di·awn off 
quarters, arc engraved. This plate turns t·omHl in 12 the bal'l'el upon the fusee; and then, when the instl'tlmcnt 
hours: and the index A iioints out the true hour, &c. is wound up, the spring, by its elastic force cmlcavom·
B is the minute-hand. which goes round lite large ci1·cle ing constantly to unbend it~clf, acts upon the bal'l'el, by 
of 60 minutrs whilst the lllate ab c cl shifts its i1lacc one cal'rying it round, by which the rhain is drawn off from 
hour undrr the lixctl index A. There is anothc1· open- the fusee, and thus turns the fusee, anti conseqaently 
ing, effi h, throu;;li which .th~ seconds arc St'C11 on ~tflat the whole mach inery. Now as the spring unbends it. 
movc.·able ring at the extremity of a fieur-d('-lis cngt·avctl self by tlcgl'Ccs, its elastic fo1·cc, by whirh it affect'; the 
on the dial-plate. A in fig. 6 is the g·t·cat wheel of this fusee, will .~;rallnally dcnrase; and tlirrcfol'e, unless 
dork, containing 120 teeth, and turning round in 12 there was some mechanical rontt-ivanrf' in the figure of 

~~;;11:~~; n::t;1 ~1:x:~~o<~~;111 i~yw~c~~ir~c~~~s~~:~ 1!~l~1:~ll~~~1h~~::~1i ~:.~,!~1~~~~~i'c~h~l' ~11~:i~·~18:1~;1~0 ~:u~~;u~!~~td ~~\l~~~~c~l)~~~~~ 
lwk~ di'ilkd in tlic 11latr, without affecting the whed- tlicr~n.tre .of th_e fus~c, so that what is Jost iu thcs1win~'s 
WOJ·k. 'l'hc g1•(•at wheel A turns a pinion n of l {) ll'<l\'CS t'lastic1ty IS garnecl 111 the lcn~th or the lcvrr: wa" it not 
r01.111d in an IHn1~·· atHI ra.1Til'$ the miu.utc-hantl u. 011 i~r; fur thii; conb·ivance, the sp1·ing"s fo1·cc would always be 
axis round the dial-pin.tr 111 the same tune. On tl11s <lXLS unequal upon the fusee, and thus wouhl turn the fus<•c 
is a whr~l C of 12_0 t(•cth, turnin~ .J'Ot11~1l ayinion ~of allll consequently the whole.• machint•ry, um·iiuallJ. \II 
6 h'an·~ 111 thrre 111111utf's: on thr axis ol "l11ch. thl'l'C .'Ii a this is 1·cmedied by the conical figu1·c of lhr fu<.trr. 'Tho 
"_lirt·l .f.: nf 90 trrth, that krt•]>s a l~C)l(lt1lum 111 motH11~, ~uscc being artr<l upon, 01· put in motion, hJ <tn uuiliu·m 
v~1Jrat111~ Sl'rmals hy _ palrttl's, as 111 a ron1mo11 dork, fo1·rr, the great whrrl. "hicli is fhi•d to it, is put inti.) 
"hr11 t!1l.' 1w1~1lulu111-\\hrt•J has onl~ 30 terth, :11ul no~s motion, and that th·in:-s the pini1rn of the cciiti·l·-whrcl 
round 111 :~ rn111utr. ht ordr_r ~o sh~)W the ~ccontls hy tins "hirh rr:1tl' ... :-whcrl lh·b cs tlit- pinion of thr thia·tl wheel: 
clork, u th111 platr must lH" <In 1ilt•il rnto 3 t1mrs 60. 01· 180 and this tlrin:-s thr pinion oftht• coufrak wlird . l ti· 
cq ual pal'ts, and 11umllt1·t:d 
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CLOCK-WORK. 

lettrs on the axis of the balance, ond keeps the balance 
in motion. 

Tile l.Jalanre in a watch is instead of the prmlt1lum in 
a clock, both scrvin,; to govel'n the motion of tile whutc 
marhiner·y . To thh:i lrnlancc is fixed a ::;mall skd spit·al 
.spring, which regulates it.s mat.ions, and makes it equa
ble: wheiwc it has its name of regulator. 

" "'"lien the watch is womHI up, the rhain from the spring 
exerts a force upnn the fusee, which gives motion to all 
ihe parfa of the macliine, in the following manner; as 
will be easy to understand, when the number of teeth in 
t·ach wheel, and leaves in the pinions which they drive, 
ai•e specified, and these in modern thirty-hour watches 
are as follows: 

Gt'eat wheel 
Centre-wheel 
rn1ird wheel 
Contrate-wheel 
Balance-wheel 

Teeth. 
48 
54 
48 
48 
15 

Leaves. 
12 

6 
6 
6 
2 palettes. 

Hence it is easy to conceive how often any one wheel 
moves round in the time of one revolution of that which 
drives it. 

Thus the great wheel on the fusee, havin.; 48 teeth, 
and driving the centre-wheel by a pinion of 12, must 
cause the centre-wheel to move round four times in one 
tum oftlic fusee, and so for all the rest, as follows: 
12) 48 (4 =turns of the centl'e l 
~S ~! ~~ ~ ~~::~: ~~ ~::~ ~!~~:~~·ate ~ wheel. 
6) 48 (8 = turns of the balance J 

Whence it follows, that the tu111s of each of these wheels 
respectively, in one turn of the fusee, will he liad Lly mul
tiplying those several quotients together successiYely, as 
follows: 

11 !< (fusee-wheel. 
4 x l = 4 ; J centt-e-whee]. 

9 )( 4 )( 1 = S6 ?-~-\third-wheel. 
8 )( 9 x 4 x I= 288j ;, j contrate-wheel. 

8 x 8 x 9 x 4 x 1=2504 ,::; lbalance-wheel. 

But all that has been hitherto said shows only the min
utes of an haul', antl seconds or quarter-seconds of a 
minute; for nothing has been yet mentioned relating to 
the mcclrnuism for showing the Loul' of the day. This 
part of tlte Wol'k lies conrcakd from sight, between the 
uppcl' plate of the watch-frame and thr dial-plate. In 
tl1is WOl'k, AB c (Plate xxxn. fig. 7.)isthe uppel'most 
side of the frame-plate, as it appears when detached from 
the dial-plate: the middle of this 11late is perfol'ated with 
a hole, t'ecch~ng that end of the at'bOl' of the centre-wheel 
which carries the minute-hand; near the }llate is fixed a 
pinion ab of ten teeth: this is called the pinion of l'eport; 
it drives a wheel c d of forty teeth; this wheel c d cal'
ries a pinion e J of twelve teeth; and this drives a wheel 
g h with thirty-six teeth. 

As in the body of the watch the wheels every where 
d~vide the pinions, here, on the contrary, the pinions tli
vule the wheels, and by tl1at means decrease the motion, 
which is here necessary; for the hour hand, which is car
ried on a socket fixed on the wheel g h, is required to 

move hut onrc round. wl1ilc the piuion ab mon-s tw<")Ye 
times rou11d. To this t·nd thr motion of the wheel c cl is ! of the pinion ab: again. \\hi le the wheel eel~ or the pi
nion cf, gors 01Ke rouml, it lul'ns the wlwel g h butt 
p:ll't rountl; consrqucntl) the motio11 of gh h~ Lui t oft 
of the tnlition of cb; hut i of i = .,11• that is, the liom· • 
wheel gh mo' cs onre round in the time that the pinion of 
report, on tlie arbor of the rent1·e or rninute-wliecJ, make8 twcln motions, as rcquiretl . 

CLOCR-WORK, Jll'Opcrly so railed, is that 11art of the 
movemrut whkh strikes the hou1·s, &c. on a bell; in ron
tra<listinrtion to that part of the moveme•lt or a dork 
or watch which is dcsig·ned to measure and exhibit the 
time on a dial-plate, aud "hith is termed watch-work. 
The wheels compoi;ing the clock pa1·t are: the grrat or 
first wl1cel E (see Plate XXXIl. fig. 8), which is mo
ved by the weight or spring at the barrel D: in sixteen 
orthit·ty-hour clocks, this has usually Jlins, and is ralJed 
the pin-wheel; in eight-day pieces the second wheel L 
is commouly the 11in-wheel, or striking wheel, which is 
moved by the former. Next the striking wheel isthcdc
tent wheel, or hoop wheel m, having a hoop almost; 
round it, whel'cin is a vacancy at which the clock locks. 
'l'he next is the third or fourth wheel, according to it. 
distance from the first, called the wami11g wheel, 11. To 
these must he a<ldccl the pinion of report,,~, which drives 
round the locking wheel, called also the count wheel; 
ordinarily with eleven notches in it, unequally distant, 
to make the clock strike the hours. Besides the wheels, 
to the clock part belong the t'ash or ratch; a kind of wheel 
with t\velve large fangs, running concentrical to the dial 
wheel, and serving to lift up the detents every hour, and 
make the clock sb·ike: the detent• Ol' stops, which being 
lifted up and let fall, lock and unlock the clock in striking; 
the hammer, as S, which strikes the bell R; the hammer
tails, as T, by which the stl'iking pins draw back the 
hammers; latches, whereby the work is lifted u1> and un
locked; and lifting Jiieces, as P, which lift U)J and unlock 
the detcnt 0. Tl1c method of calculating the uumbers of 
a piece of clock-work has something in it Yery eutertain
iug, and at the same time easy and useful. We therefore 
shall hel'e give the ruks: I. Regard here needs only 
be had to the count wheel, striking wheel, and detent 
whee], which rnoYC round in this proportion: the count 
wheel commonly goes roun<l once in twch·c or twcnty
four hours; the dctcuts wheel moves round every sfroke 
tlic rlock strikC's, 01· sometimes I.mt once in two strokt's: 
'"hCJ•C'fore it follows, that, 2.As many }Jins as are in the 
pin whcc·l, so n1any turns lias tlie detent wheel in one 
tu1·n of the pin wheel; or, which is the same, the pins of 
the pi11 wherl arc the quotients of that wheel di1 idecl by 
the pinion of the cletcnt wheel. But if the clctent wheel 
moYC but ouce i•ountl in two strokes of the clock, then the 
said quotient is but half the number of pins. s.As many 
tut'ns of the pin wheel as are rcqui1·ed to perform the 

~l~~o~~:i~! ~~ !~;l~~·;t )~:~~l~o~~ •. ~s{.~,~1~d1~~~~:~:~~s,~1~~!~ 
once: or thus, the quotient of78, divided by the number 
of striking pins, shall be the quotient for the pinion of 
1·eport a11Cl the count wheel; and this is in case the pinion 
of report be fixed to the a1·bor of the pin wheel, which i• 
commonly done. Au example will make all plain: the 



locking whrd hcing 48, the pinion of 1·c-
8) 48 ( 6. )lOl't 8, the pin wheel 78, the sll'iking pins 

al'C 13, and so of the rest. Note a]so, that 78 
6) 78 (13. divided by IS gi1•es 6, the quotient of the 
6) 60 ( 10. 1iinion of rcpot1:. As fol' the warning wheel 
6) 48 ( B. and fly wheel, it mattel's little what num-

bers they have; their use being only to 
bl'idle the rapidity of the motion of the othcl' wheels. 

The watch pa .. t of a clock or watch is that pa1·l of the 
1novement which is designed to measure and exhihit the 
time on a dial-plate; in contradistinction to that part 
which coutrilrntcs to the sti·ik.ing of the hour, &r. Tl1c 
several mcmlJcrs of the watch 11arts are, 1. The Oalancc, 
consisting of tho rim, which is its circular part; aml the 
, ·crgc, which is its SJJindle; to which belong two palettes, 
or ieavcs, that play in the teeth of the cl'own wheel. 2. 
r-rhe potcnce, or ]>Ottance, which is the stl'ong stud in 
pocket-watches, whereon the lower pivot of the verge 
plays, and in the midtllc of which one pivot of_the ba· 
lance wheel 1ilays; the bottom of the pottance 1s called 
the foot, the middle part the nose, and the upper part 
the shoulder. 3. The cock, which is the piece covering 
the balance. 4. The regulator, or pcn<lulum SJH'ing, 
which is the small spring, in watches, underneath the 
balllnce. 5. The 1iendulum (see Plate XXXU. fig. 8), 
whnse part~ are, the \'erge, palettes 5,5, cocks, the 1·od, 
the fol'k, the flat, the bob or great ball, and the corrector 
01· regulatol', being a contrivance for bringing .the pendu· 
lum to its nice Yilwations. 6. The wheels, wl1tch are the 
crown wheel F, in pocket pieces, and swing wheel in pen
dulums; serving to drive the balance ot• pendulum. 7. 
rrhc coutl'atc wheel E, wl1ich is that next the crown 
wheel, &c. and whose teeth and hoOJ> lie conh'ary to 
those of other wheels; whence the name. s. The gre;tt, 
or first wheel C; which is that which the fusee im mc<l1-
ately drives, by means ol'tl1c chain or string of the sp1·~ng 
box or barrel D; after which arc the second whed, thu·ll 
wheel, &r. Lastly, between the frame and tlial-platc is 
the pinion of 1·c11ol't, which is tbat fixed on the arhol' of 
the great" heel; and SCl'\'Cs to drive the diaJ wlieel, as 
that scr\ es to ca1·ry the hand. The method of calrulation 
is ca.ctily understood: for suppose the great wheel E goes 
round once in 12 ho1u·s; then if it is a t'OJal pendulum 
dock, swi11ging seconds, we ham 60 x 60 x 12 = 43200 
seconds or IJca.ts in one turn of' the great\\ heel: but bt'
rausc thrrc a.re sixty beats or seconds in one minute, and 
tlie seconds arc shown by an index on the end of the a1·. 
bor of the swing wheel, which in those clocks is au l101·i
zontal position; therefore it is necessary that the swing 

wheel should ha.\'(' 60 teeth; whence 43
:

0 = mo, tl1c 

number to be broken into quotients for finding the num· 
brt• of teeth fol' the othel' "heels aud piuions. 

In the yea1· 1SOS the Society fodhe EncouL·agrmcnt of 
A1'is, &r. Jll'Cscntc<l to J\ll'. John Prior, of Nrssfield, 
Yorkshire, cl rrwal'cl of thirty guineas, on account ol' liis 
rontrh-:rn('(' for the striking p:u·t ol' an eight-clay clock. 
It consists of a" hel'I anc1 fl), "ith six tu1·ns of a spiral 
linr, rut 11pon tl1c wheel for the irnrposc of counting tho 
t1ours. Thr pins bt·low thi~ spil·al elevate the hammer, 
aud tho'ir a how IU'L' fo1· thr H8l' of the dcteut. 'This single 
whl'd senrs the pl11'JJOS(' of ;.:o u11t-"hrrl, pin-\\hrcl, de-

tent.wheel, an<l the fly-wh crl, and has six revolutions in 
striki11;; the twrlvc hou1·s. If w~ suppose a train of wh~rls 
and pinions used in other sfri kin.; parts to be made with
out error, and tl1at the wheels and pinions wm~ld turn. 
ea.ch other without shake or play; then aJlowmg the 
aboYc supposition to be true (tl1011gh cnry mechanic 
knows it is not), Mr. Prior's striking part would be 
found six times snperiot· to othrrs, in striking the hours 
1, 2, 5, 7, 10, 11; twelve times superior in striking 4, 
fi, s; antl 18 times, in striking· s, 9., and 12. _In sfriking 
2, the im·cntoqrn1·posely made an 11npcrfccti~n cq~a~ to 
the space or tlu·ec teeth of the wheel; antl m str1k111,i; 
3, an impc1foction of nine or ten teeth; and yet both 
these hours are struck perfectly correct. 

CJ.OcKs, t1ibleamlrnlesfor regnlnting. By the follow
ing table, clocks and ~vatchcs may be so regulated as to 
measure true eq11al tune. 

"· s. D. H. s. 
3 56 16 1 54 

52 17 1 50 
11 48 18 1 10 46 
15 44 19 14 42 

5 19 39 20 18 SS 
6 23 35 21 22 34 
7 27 SL 22 26 so 
8 SI 27 23 so 26 
9 S5 23 24 34 22 

10 39 19 25 38 17 
ll 43 15 26 43 13 
12 47 ll 27 46 9 
13 51 7 28 50 5 
14 55 s 29 54 1 
15 58 58 so 57 57 

The stars make 366 revolutions from any point of the 
compass to the same 11oint again in 365 <lays and one 
minute; and therefore they gain a S65th of a revolution 
e''Cl')' 2-l hours of mean solar time, near enough for regu
lating any clock or watch. This acceleration is at the 
rate of 3 min. 55 sec. 53 thirds, 59 fourths, in 24 hours; 
or, in the nearest round numbet·s, 3 min. 56 sec. Uy which 
quantity of time every star comes round sooner than it 
did on the day befol'e. Thererore ir you mark the lll'Ccise 
moment shown by a clock or watch when any star van
ishes behind a chimney, or any other object, a.'I seen 
through a small hole in a thin pl~tte of metal, fixed in a 
window-shutter; antl do tJ1is for several nights succes. 
sivcly (as sup11ose twenty); if at the encl of that time the 
stat· vanishes as much sooner thnn it did theii1·st night, 
hy the clock, as answers to the timr fknoted in the table 
for so many days, the clock goes true, otherwise 11ot. lt'the 
difference between the clock and the star be kss than the 
table shows, the clock f.;OCS too fast; if greatC' 1·, it goes too 
slow, and must be regulated accordingly, l>y lctU11g dm\ n 
01' rais ing the b<tll or the pmd11)11m, b) liillr am\ little, by 
turning the sercw-m1t und('r the ball, till )OU find it 
krrps true equal timr. Thus, su pposing the stat• should 
disappear behind a chirnn('y an~· niglit when it ir.; 12 Uy 
the clock, anti that un tile 20tl1 11iµ,:l1t ai'trrwal'd th(' same 
sta1· should disappear when thr time iR 4 l min. 2<1 sec .. 
past l 0 by the clock. which bcin;.; subtra('tc<I fr'1111 1 •l 
hoUl'ti, o min. o sec. lea,·cs remaiuius 1 hour 18 min. JS 
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ser. fur the time the star is then fa!;trr tlum the dork; 
look in the tahh·, an<l against 20, in the left haml rolumn, 
you wm find tht• arrelcration of the sta1· to be 1 h'lur, 18 
min. 38 srr. ngrecing exartly with what the difference 
ought to lw l.H'tw<•eu thC' rlwk and star; wliicli shows that 
the clork me.umres frucrqual time, and ag1·ccs with the 
mean sofa1· time, as itought to do. 

CI.oC.K-WOR.K, extmardinary pieces of. Amongst the 
modern docks, those at Strnslnll'g· and Lyons are -ver.Y 
eminent fm· the l'ichuc'ss of their furniture, and the vart
ety of their motions aml figul'es. Jn the formc1·, a cock 
claps his wings, and proclaims the hmu·; and the angel 
opens a door, and salutes the Yirgi11, and the Holy Spirit 
desrcnds on he1·, &r. Jn the lattrl', hrn horsemC'n cnroun
ter, anti beat the l1our on each ot11er; a duor opens, and 
there appear on the theatre the Vi1·gi11, with Jesus Christ 
in her m ms; the magi, with their l'etinuc, marrhi11g in 
or<ler, anti presenting tlirir gifts, two trumpeters sound
ing all the while to proclaim the procession. Tl1cse, how
e' er, are excelled by two which were lately made by 
Engljsh artists, and sent as a present from the E:t')t In
t.Ii a r·ompany to the ern11ci·o1· of China. These docks al'e 
i11 the fi'..nn ofrhal'iots, in which arc placed, in a fine at
titmlc, a lady, ]eanin.g her right hand upon a part of the 
chal'iot; under \Vhkh is a clock of clll·ious workmanship, 
little l:trger than a shilli11g, that strikes and repeats, and 
gors eight clays. Upon hc1· finger sits a bird finely model ... 
led, and set with diamonds and rubies, with its wings ex
panded in a flying posture, and actually flutters for a 
consiclerahlc time on touching a diamond button below it; 
the body of the bird (which contains part of the wheels 
1h.at in a manner give life to it) is not the bigness of the 
16th part of' an in('h. 'l'he lady holds in her left hand a 
gold tube, not much thicker than a lar,ge ]>in, on the to1i 
of which is a small rountl box, to which a ch·cular orna
ment set with diamonds not larger than a sLxpence is fix. 
Pd, '"hirh goes round near three hours ina ronstaut regu# 
Im· motion. Ornr the lady's head, SU})ported by a small 
nutrd pillar no bigger than a quill, are two umb1·ellas: 
urnlcl' the l:-u·g·cst of'" hirh a bell is fixed, at a consider
able <listauce from the clock, and seeming to haYC no 
com1et fom with it; but from which a communication is 
se<1·etly conveyed to a hammer, that regularly sti·ikcs 
fhc hour, and repeats the same at pleasure by touching a 
rlinmond !Jutton fixed to the clock below. At the feet of 
the lady is a gold tlog. bcfol'c which, from the point of 
fhe chariot, are two Uirds. fixed on spiral springs; the 
win~·s and feathers of which arc set with stones of various 
1·0Joul's, and a.1)pear as if flying away with the chariot, 
whirh~ from another secret motion, is contrived to run in 
a straig·ht, drcular, or a11y other direction. A hoy that 
lays hold of the ch:u·iot hehind seems also to ]lush it for
ward. Above the umbl'ella are flowers and ornaments of 
p1·eciour; stones, aml it terminates with a flying dragon 
set in the same manner. The whole is of gold, most curi
ously executed, and embellished with rubies and pearls. 

CLOCKS, slCLtutes 1·especling. By stat. 9 and 10 W, III. 
cap. 28. ~ 2. no person shall export, or cndcavom• to export, 
~ut of tl1is kingclom, any outward or inwa1·d box, case, or 
dial-plate, of. gold, silver, brass, or other metal, forelock 
cir watch, without the movement in or with every such 
l>ox, &c. made up fit for use, with the maker's name en
graved ther•on; nor shall any porson 1aake up any clock 
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or watch without puttinp.; his name ancl place of ahoclr er 
freedom. ;iml no othe1· namr or pla1·t>, on e\·r1•y dork or 
watrh. 01111('nalty or fo1·friti11~· evr1·) sud1 box, rase. aud 
dial-pl:ttC', clock aml watrh. 1wt maclc. up ancl l'11graHti as 
al'<H't's:lid; and 2ol.; one 11rnirt) to the king, tlw 01l1r1· t. 
those that shall sue for the same. By stat. 17 Geo. HI. 
cap. 108. an amrnRl dut)' must be paid of 5s. fol' every 
clock or time-keeper, of J Os. 1'01· e\'cry gold watch, and 
2a. 6cl. fol' every sih·c1· or metal watch, by the t•t•sprrtin 
)ll'OJ>rictm·s; under the pc11alty of IOI. for ncglrrting to 
deliver hHts of thesr arbdcs, or double duty fo1·omi.1:1sions 
in such lists, and of lOl. mOJ·e for not gh iug in a clcdar
ation rcs11cdingthem within 14 cla)'S after l'l'rch·ing 110 .. 
tire from the assessors. Duties on clocks let Viith houses 
ai·e to be imid by the orcupic1·s. butwhe11 thl'sc :u·c cm11ty, 
by the landlol'ds. 'l'hcse duties do not extl'nd to such 

~~~~,~~~~o!.~~~·~,a!1~~~~1~~11!:~1~~1~l~~~~o~~~:t~;11~I \~1:!~~ t~i 
worth more than 20s. a1•c also cxcm1)tcd, to occupiers of 
houses not exceeding ten \\indows. The royal family, 
foreig·n ambassadors, hospitals. churches, servants iu. 
11usb:tndry, soldiers, marines, sailot's, and licensed watrh
makci'S, pawu-hrokcr . .:;, and dcalcr.s in clocks and wukhl's, 
~we also rxcmptcd. ThcHe last must }HlY 2s. 6d. annually 
for thcil· licem1es within London and Westminstcr,•aud 
ls. clHcwhcrc, under a penalty of 5l. This act has been 
sinre1·('pealctl. 

CLOFF, that in which any goods are put for the ron. 
venience of carriage; as the hags of )lC)l)Jer 01· bops, the 
barrels of butter, soap, &c. 

CLOSE, ii1 heraldry. When any bird is drawn in a 
coat of arms with it.i:; wing8 close down about it. and in a 
standing posture, they blazon it by this wol'd closej but 
if it is Hying they call it vol:mt. 

CLOSE-FIGH·.rs, in the sea-language, such bulk-heads 
as al'r ill a dose figl1t put up fore and art in ship, for the 
men to stand I.Jc hind them secure, autl tire upon the rm·my; 
and if the ship is boarded, to secure and clear the decks. 

CLO'l'H, in commerce, a manufacture made of wool 
wore on tl1e loom. 

The tel'm is applicaulc also to otl1cr mnn11fart11rcs 
made of' hcmJ>, flax, &c. but in a more partirnlar sensc. 
it implies the web or tissue of woollen threads interwo
,·rn; some \\hereof, call eel the wa1·11, arc extended in 
le11g-tl1 from one end of the piece to the other: the rrst, 
called the woof, disposed across the first, or breadtlmise 
of the piece. 

The best wool for the manufacturing of cloths are 
those of England and Spain, especially those of Linroln· 
shire and Segovia. To use those wools to the best ad
''.antagc, they must he scoured, by putting them into a 
hquor somewhat more than lukewarm~ composed of three 
parts fair water, and one of urine. After the wool has 
continued lo11g enough in the liquor to soak, and dis
solve the grease, it is drained and wen washed in run
ning water. When it feels dry. and ha.s no smell but 
that of the sheep, is said to be dulv scoured. After this 
it is hung to dry in the shade, the· heat of the sun mak
ing it lm1·sh and inflexible; when dry, it is beaten with 
rods upon hurdles of wood, or on cords, to ckanse it 
from dust and the grosser filth; themoreitisthus beaten 
aml cleansed. the suftrr H becomrs, and the better for 
spinning • .A.l't<!r beating, it must be well picked, to free 
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it from the l'est of the filth that had esrapcd the 1•ods. It 
i.s 1rnw i11 a p•·opcL· condition to lie oikd. amt rardetl on 
lar•g1' iron rards, 11Jaced sloprwisc. OliH·-oil is cstcem
thc 1.wst l'ol' tlu~ purpose: one-fifth of which should be 
used fol' the wool intrn1lell l'or the woof, anil a ninth for 
th11.l dcsignc1l fo1· the warp. After the wool has bccu 
oih•!\, it is gfren to the spinnt•rs; who Iii-st card it on the 
knN·, '' ith small cards, ~nu.I then s11in it on the wheel; 
ohs··rving to make the tl1read of the warp smaller by one· 
tliid lhan that of' the woof, anti much compacter-twist
ed. The thread bring thus S(Hlll, reeled, and made into 
skeins, that designrd for the woof is wound on little 
tuhcs, pieces ofpa11cr, or rushes, so disposed as that they 
""'l be easily put into t~e eye of the shuttle. Wl1cn 
wat'pall, it is stiffen<'d with ~ize, the best of which is that 
made of shreds '>fparchmcnt, autl when dry, is given to 
the weavers; who mount it on the loom. 

'rl1c wa.l'p being thus mounted, the weaYcrs, who are 
two to each loom, one 011 each side, tread alternately on 
the t1·cadlc, fit·Ht on thr right step, and then on the left, 
which raic.ies and lowers the th1·ealls of the wa1·p equally; 
between which they throw transversely the shuttlc from 
the one to the otl1er: and cv"ry time that the slwttl.e is 
thus tlu·own, and a thread of the woof insc1·tc<l within 
thr wa1·p, they strike it conjunctly with the same framr, 
to whirh is f'astcncll the <'Otnb or ree<l between whose 
teeth the threads of the warp arc passed, 1·epcating· the 
strokr as often as is necessary. The wcavrrs having 
continued their work till the whole wa1·p is filled with 
the woof, the cloth is finished; it is then taken off the 
loom by unroJling it from the l.Jcam ,..,·hereon it l1ad lJccn 
rollrd in pt'o]lortion as it was WO\'Cn; an<l now given to 
be clcan'ied of the knots, ends of tlu:eat..ls, straws, and 
ether Ji Ith, which is done with i1·on nippers. 

In this condition it is cal'L'icd to the fullrry, to bescour
<:d with urine; or a kind of pottcr"s clay, wrll steeped in 
watr1·, put nlong with thr doth in the trough whe1·cin it 
is l"ullril. The cloth, bci.n~ again cleared from the c:u'th 
or urine, is returned to tlic former liands to ham the 
k~st·1· filth. small .c;traw.'>, &c. taken off as hefoi·t•: tl1cn 
it is l'Cturncd to the f'ulk1· to Uc be a.ten and fulled with hot 
water. wliC'rein n. suitable quantity of soap ha1:1 bcCH <lis
soln·d; aftl'r fulling it is taken Ol1t to he smoothC'd, 01· 

pulkd Uy the lists IC'n,;thwisC'. to takr out the wl'iukks, 
cn·rirl's. kc. Thr smoothing is rrpcatetl evrrytwo houl's 
till tlir fulling i8 finished. and the cloth bl'ought to its 
]>ropr1· b1·C'a!\th: aftrt· which it is wa'!bed in clear water, 
tu purge it of the soap. and givt·n wet to the cnrdc1·s to 
raise' tbr hair or nap on the right ~ide with the thistle or 
1\l'rd. Aftel' this preparation the cloth-woi·krl' t:tkes the 
•·loth, anti gives it it'i first cnt or shm•l'ing: thrn the 
nu·clcrs resume it, anti, after wrtting, give it as many 
mm•r cour:-;cs with thr trazle, as the quality of the stuff 
l'C'tpiires, always ohscJ'ving to begin again":;{ the grain of 
the liai1·, and to encl with it; ac; a]so to llr.c;'in with a 
emoothrr thistle, pt·orrl•tling still with one sharper and 
sha1·p1•1·, as f'a1· a~ thr sixth dPg1·re. 

'I'hr doth next is sent to the dye I': when dyed it is 
wa.1JIH1 tlin fairwatrr, and thrworkertakes it again wet 
as it is. la JS thr n:Lp with a lH'l1sh on the tab It•, and hangs 
it 011 tl1r k11ft•1·s; wlirrr it is sfrrtchr<.l both in Je11gU1 and 
br:•nlltl1 s•10idently to 1'ltnooth it, srt it sr111a1·<', anc.J hl'ing 
it to its pro11er dimcusions, without straiuing it too ruuch; 
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observing to brusl1 it afresh, the way of the nap, while 
a little nuist, on the truters. When quite dry the i·loth 
is takrn off the tenters. and brushed :tgain on tJ1e table, 
to finish the laying of tl1e nap; nfle1· which it is folded, 
a.n<l laid cold undci' a pr"ss. to make it pel'fectly &muoth 
and ·r, en, and g·h'e it a gi<Jss. 

Lastly, the doth be-in,; taken out of the 1wess, and the 
pape1'S, &c. fo1· glossing it 1·cmorcd, it is in acomlitiun for 
sale 01· use. W"ith regard to the manufacture of mix 
cloths, or those wherein thl' wools at·e fir:st dyell and then 
mixt, spun and woven or the colours intended, the Jll'O

crss, except what relates to the colour, is mosUythc same 
with thatjust repl'cscntcd. 

CLOUD, in physiology, a collection of vapours visibly 
suspended in the atinosphrrc; IJeing a congeries chicH.y 
of watcl'y pa.11.irlrs, dra" n 1111 from t1ie sea and laud by 
the solar or suUterl'aneous heat, or both, in vapour. See 
l\IETEOROLOGY. 

CLOVE TREE. See CAROl'HYLLus. 
CLOVE, a trrm used in wrights. Seven patwds of 

woo] make a rlore. 
In Essex eight pounds of cheese and buttel' go to tha 

clove. 
CLOVER-GRASS. Sec TnrFOLIU>f, 
CLOUGH, or drau.ght. among fradcrs, an aHowance 

nf two ]1ounds to cvc1·y tlu·ce hundred weight, t<w the 
turn of the scale, that the commodity may hold out wU,ea 
snld by l'etail. 

CLbPEA. or lterriug. in ichyology, a genus belong
ing to the 01·dcr ot' ab<lominalcs. The upper jaw is furn
i.c;hetl with a scl'l'ated m.ystar.l1e; the branchiostf'ge mrm~ 
IJra.nc has eight l'a.ys; a scaly sc1·ratctl line 1·un.c; aloug 
the belly from the head io the tail: and the belly-fins 
have frcr1uently nine i·ays. There a1·e 11 species, Y-iz. 

1. The clupea harcugus, or common herring, has n• 
s_pot<:1, and the under j:Lw is longrr tha11 the uppe1• one. 
A hcl'l'ing tliC'S immc<liatrly after it is taken out of the 
watc1·; "lit•nce the pt'O\ <'1·h. As lie ad as a. herring. Her
rings a1·e found from tlie highest noi·thc111 latitudes yl't 
lrnown. as low as the. northC'l'n coast-; of Francr; none 
a1·e found mol'C soutl1cdy. 'l'lif'J arc met with in vast 
shoals on the coast of America, as low as Carolina. In 
Chesapcak-bny is an aunual inu111lation of these 1isl1, 
wltich cov('r thcshot·e i11 such qua.nt.itirs as to becomr a. nui
sance. The g1·cat winte1· 1·crnlczrnus of' the herr'ingis with
in the arctic cii·cle: there they continue for many months, 
i.11 01·der to rcc1·uit themsch·cs after the fatigue of spawn
ing; the seas within that space swarming with insect 
food in a. far grcatcl' <lcgt·cr than thnsc of aur warmer 
latitutlei:i. An immense 11umhc1· of them begin to ap
peal' off the Shetland isles in April and l\Iay; but these 
are only the forerunners of' the. :.;Tami shoal which comes 
in June_; anti their appeannce is ma1·ked by certain signs, 
by the numbers of bi1·ds which follow to pr{'y on tht•m; 
but when the maiu body approarltrs, its breadth nnd 
depth arc such as to alter the appearance of thr w1·y 
orcan. It is di"itlrd into distinct columns of fhc ur six 
miles in length, and three or fo111· in b1·eadth. and they 
drive. the watcl'. bcfol'e them with a kind of ri111iling.: 
somctuncs they sink for the spnre of 10 or 15 minutes, 
and tlirn 1·isc again to thr surface; and in fine weathc1• 
rcHert a \ a1·iety of' splendid colours. 

The Jil'st l'heck this army meets witli in its march 
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so11thwa1·d is from the Shetland isles, which <livi<lc it in
to two parts; one wing takes. to the east, the other to 
the western sho1·cs of Great Britain, ancl fill c1•e1·y bay 
and creek with thcil' numbcl's; others pass on towa1·1ls 
Yarmouth, the great amt ancient mart of her1·ings: they 
the11 pass tlu·ough the British rhaunrl, anrl after that in 
a mannc1· disappear. 'I1hosc which take towards the west, 
after offering themselves to the Hebrides, whrrc the gl'rat 
stationary fishery is, 1u·ocC'rd to tl1e north of frcland: 
hel'c they meet with a second i.nterru1>tion, and arc obli.;
ed to make a second didsi.on; one party takes to the 
western sid<', and is scarcely perceived, being soon lost 
in the immensity of the Atlantic; buttheother, that passes 
into the frish sea, l'Qjoiccs and feeds the inhabitants of 
most of the coasts that border on it. These b1·igades, 
as we mn.y call them, which are thus sq1aratcd from 1..he 
greater columns, arc often ca1H'icious in their motions, 
anti do not show an invarfable attachment to their haunts. 

""fhcy are fuJI of' roe in the end of June, and continue 
in pe1fection till the beginning of winter, when they de
posit their spawn. Tlie young hm·rings begin to av
J>roac:h the shores in July and August, and are then from 
half an inch to two inches long: those in Yorkshire are 
called herriug .file. rrh.ough we have no pa1·ticularly au
thority for it, yet as very few young herrings a1·e found 
in our seas during winter, it seems certain that they must 
return to their paternal haunts beneath the ice, to repair 
the vast destt'uction of their race during summer by men, 
fowl, and fish. Some of the old herrings continue on 
English coast the whole year: the Scarborough fishrl'll1en 
never put 1lnwn their net but they catch a few; but the 
numbers that remain are not worth comparison with 
those that retum. The Dutch are extra1'llgantly fund 
of pirklccl hcrl'lngs, but the al't of curing them was in~ 
vented in J1'l:l11ders. There is as much joy in Holland. 
011 rC'ceiving the first lwss of henings (for which a pre
mium is given), as the Egyptians show on the overflow
in~ of the NiJc. 

2. The clupea sprattus, or sprat, has 13 rays in the 
back fin. It is a native of the European seas., and has 
a resemblance to the herring, but is smaller. Tl1ey come 
into the river Thames in November, and leave it in 
l\Iarrh. 

s. The clupea encrasiolus, or anch°'•y, has the up11er 
jaw longer than the mu.Jerone, and is about three incl1cs 
long. They are taken in the :Mediterranean, and brought 
]1cre and pickled. The principal fishery is at Georgia, 
a small island west of Leghorn. 

4. Cluuea alosa, the shad, has a forked snout, and 
black sp~ts on the sides. According- to Bclonius antl 
Hassclquist. this is a ri.c;h of p<1.ssag·c in the NHc. The 
htter s:ws it is fouwl in the .Meditcnanean near Smyrna, 
and on ti1c coast of Egypt near Rosetta; antl tlmt in the 
wonths of Occcmbm· aucl January it ascends the .Nile as 
liigli as Cail'o, where thC' pco11lc stuff' it with pot-maijo-
1·am; and when dressed in that manner, it will very ncat·-
1.r intoxicate ihc eater. In Great Britain the Scve1·n af
fords this lish iu hit.;hcr perfection than any othc1· rive1·. 
It makes its first appearance there in :May, but in very 
warm scas...ins in Api·H: fo1· itc;; al'l'intl sooner or la.tel' 
tlepentb n1uch on tl10 temperatm·e of the a.fr. It continues 
iu the 1·i\·c1· about two months. and tllcn is succeeded by 
the rnricty caUcd the twaite. jThc Sevcm ohatl is esteemctl 
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a verr delicate fish about the time of it• ft1'St appcamnce, 
especially m that part of the rn'er llnlt Hows by Gluu. 
cestcr, where they arc taken in nets, antl usualh sell 
dearer than salmon: some arc sent to London, '~here 
the fishmongers distinguish them from thusc of the 
'l'hamcs by the French name alosc. Whether the}' spawn 
in this river antl the ·w ye is not determined; fol' their 
fry has not yet b~cn ascertained. The old tlsh come 
from. the sea into the 1-i\'er in l'ull roe. In July and Au. 
gust multitudes of bleak frequent the ri1e1• near Glou
cester; somr of them m·e as big as a small hening, ~Ind 
these the fishermen erroneously suppose to be the fry of 
the shad. Numbers of these al'c takrn nrar Gloucester, 
in those months only, but none of the emaciated shad 
are ever caught in their returu. T11c 1'hames shad docs 
not frequent that rirn1· till the cut! of May or begiunini; 
of June, and is esteemed a very coarse and insi1>ed sort 
of fish. The Sevem shatl is sometimes caught in the 
Thames, though rarely, anti called allis by the fisber
men in that l'iver. About the same time, or rather 
earlier, the ''ariety called, near Gloucestcl', the twaite, 
makes its appearance. It is taken in great 1mmbers in 
the Scvem, and is held in as great disrepute as the 
shad of the Thames. The clifferences between earh va
riety arc as follows: the true shad weighs sometimes 
B lb. but their general size is from 4 to 5 lb. The twaite, 
on the contrary, weighs from half a pound to 2 lb. which 
it never exceeds. The twaite differs from the shad only 
in having one or more round black spots on the aides; 
if only one, it is always near the gill; but commouly 
there are tlu·ce or four, placed one uncle!' the othcl'. 

5. Clupca athcrinoides has a shining line on each side, 
and small belly-fins. It is a native of Surinam. 

6. Clupea mystus is shapccl like a sword, aud the fins 
at the anus al'e united. It is found iu the Indian ocran. 

7. Clupea sima has yellow fins. those of the belly be
ing vcl'y small. The mouth is flat; the uppcl' jaw is ,·cry 
sl1ort; the body is of a shiniug silver coloul'; an<l the fins 
a1·c yellow. It is a native of Asia. 

8. Clupca Sinensis is very like the common herring, 
hut broader. It is a native of China, and has no teeth. 

9. Clupea stcrnicla has no belly fins, and the bod) is 
broa<l. It is a native of Surinam. 

10. Ciuvea thrissa has 28 rays in the fin at the anus. 
It is found in the Intlian ocean. 

11. Clupea trnpica has a wedge-like tail, and a white, 
broad, compressed bo<ly. It is found at Ascension island. 

CLUSIA, the bt£lst£m-tree, a genus of the l'oligamia 
monoccia class of pJants, and in the natural method rank· 
ing under those plants the order of which is doubtful. '!'ho 
male rnlyx is tctrnpl1yllous or hcxaph) llous, with its 
leaflets opposite and imuricated; the corolla tetrapelalous 
01· liexapetalou&; the stamina JJu111c1·ons. 'l"ltc calyx and 
corolla oftl1e ff male as iu the male; the nectarium of an
thCl're or glandulcs coalitrd, including the germen. The 
capsule is quinquelocula1·, quinqucv~Llvcd, an<l full of pulp. 
The1·c arc six r;pecics, all natives of America. The most 
1•emarkable is the 

Clusia flava. Jt is pretty common in the British Ame
rican islands, whe1·e the h'c·es grow to the heigl1t or 20 
feet, and shoot out rnauy branehcs on every side, furnish~ 
ed with thick, round., sucrulrnt leans plarcd 011posite. 
'l'he flowers are produced at the euds of the branches, 
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each hnviug a thick succulent Cover. They arc saccecdcll 
by o,·al fruit. From ('Very p:wt of these trees there cx
mks a kind of t11rpr11ti1w, '"'-hiclt L'5 callc<l in the Wc;;t In
diPs hog gum; bcrausc thry say, that wh"n any of the 
wild hogs a.re woun·Icd, thry repair to tltcsc trees, and 
rub thrir wounded parts a.;-a.inst the stem till they h1.wc 
anointed them5cln•s with this tul'pcntinr. whirl1 heals all 
wounds. The plaub"; arc ve••y ten:ler, and in this country 
mu•t be kept constantly in a sto\'C. 

CLUYTIA, a genus of the gynanckia ortler, in the 
direriaclass of plants, anti in the natural method ran kin.; 
unllcl' the 3Bth 01·dcr, tricoccre. The mn.lc calyx is pcn
~t]lhyllous; the corollo pc11tapctalo11s; the calyx and co
rolla of the female as in the male; the styles are three; 
and the capsule iB trilocul:u· with a single seed. There ai·e 
10 species, alJ native.5 of warm climates. They a!'c evcr
g1·ccn slu-ubby plant43, rh;ing six or eight feet, with sim
J>lc leaves, and greenish-white quinquepctalous flowers. 
They ar·c propagated by cuttings in sp1·ing or summer, 
planting them in pots of light earth, plunged in a hot-bed. 
The plants must always be kept in a sto1'e. 

Cluytia elutheria. Dr. Wright in hL• account of the 
medicinal planti; of Jamaica, says, that this s1>ccies is 
the same as the casca1·illa and clutheria of the shops. 
Otbel' medical writers have supposed them to be distinct 
b:wks, and they a1·c sold in the shops as different pro
cluctions. Linnreus's cl'Oton castariJla, Dr. Wright ob
srrves, is the wild ros"mary shrub of Jamaica, the bark 
of which has none of the sensible qualities of the casca-
1·illa. 

CLYPEOLA, treacle-1111tstnrd, a genns of the sili
culosa ordci·, in the tetl'arlynamia class of plants, and in 
the natural method ranking under the S9th order, siti. 
ttnosre. The silicula is emarginatcd, orbicula.ted, com
pressed plane, and deciduous. Thm·c are three species, 
natives of F'l'a.nrc, Italy, and the warm 11arts of Euro11e, 
but hardy enough to hear the. winters in this country. 
Oneofthrm is an annual, and the others perennial plants; 
th('y are low and he1•baccous, bearing spikes of white 
flowers. 

CLYSTER. Sec MEnICINE. 
CNEORUM, widow-wail, a genus of tho monogy

nia. order, in the tl'iandria class of plants, and in 
the natural methofl ranking umle1· the 38th order, tri
coccre. 'I'hc calyx is tridenta:terl; there are three equal 
petals, and a ti·icorro11s berry. There i.i; but one species, 
a little cvc1·.~1·een aml very or11<uuental shrnb, adornetl 
with simple le~L\'cs, and triprtolous flowers of a pale yel
low t'olou1'. It is 1u·opag·atrtl from seeds, and requires 
only to be kept free from weeds. 

CNICUS, b/essetl thistle, a .o;cnus of the Jlolygamia 
a1 qualis order, in the syngcnr.sia class of plants, a.nd in 
the natm·al method 1·anking under the 49th ore.let·, com-
11ositre. 'L'hc C'alJX is ovate, imbricated with spinous 
brandtctl sra.les, and encircled with bractere. The llow
rct.q a1'l' t'<pml. There ai·e nine species, of which the only 
rem;u·kabk one is that usrd iu mcclicinc under the name 
ofcarduus bc•nedktus. '11his is an annual plant cultivated 
in gar1kns: it llowers in .June and July, :md perfects its 
seeds in autumn. Fm· medical purposes it should be gath
rre:d "lttn in flowN·, dric•d in tl1e shade, and kept in a 
wry dry airy place, to prcnnt its rotting or growing 
mouldy, \Illich it is ,·cq a1>t to tlo. The leaves ha'c a . 
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JlCnetrating bitter taste, not wry strong or du1·1tOJe; ac
companied with au un,gratcful fiavoul', which they :u·e in 
a g1·eat measure freed from by kecpi11,g. w·atcr cxfracts 
i11 a little time, cn•n "ithout heat, tile lighter antl more 
grakful pa1't-S or this plant; if the digestion is continued 
fo1· some hours the disagreeable }Jarts arc taken u1J; a 
sl1·ong decortio1~ is very nauseous antl offt•n!si\'C to tLe 
!!itomach. Rcctilictl SIJirit gains a Hry }llcas~rnt bitter 
taste, which remains uninjured in the c.xt1·act. The ,·ir
tuC'S of this plaut arc little known in the present p1·actice. 
The nauseous dccoction is sometimes used to provoke 
' 10111iting; antl a strong infusion to pl'Omote the operation 
of other emetics. 

COACHMAN opening nnd pnrtly destroying a par
cel left in his t'<lach, is guilty of felony. 

COAK is used for exciting intense heats, for cbcmi
ral purposes, or for smelting iron ore, and for opera
tions in which common coal would be detrimentnl, as 
tl1e drying malt. Coak is fossil coal previously char1·ed 
by an operation similar to that by which charcoal is 
matlc. 

COAL, or pit-coal, in mineralogy. The substances be. 
longing to this genus are composed chiefly of cm·bon and 
bitumen. 'l'hC'l'C are six species, (1.) Jct: this substance 
is found in France, Spain, G-cl'many, Britain, and other 
countl'ie1. It is fuuntl in detached kidney-form masses, 
of various sizes, from an inrh to seven 01· Cight feet in 
lrngtl1. The colour is full black: internal, glossy, opa<p1e: 
not so hrittlc as asphaltum: texture striated; f'11acturc 
conchoidal. Speci(ic gravity 1.259. lt has no smell ex
cept when hcatcLI, antl then it rcscmbks asphaltum in its 
odour. It melts in a strong heat, burns with a g1·ccnish 
flame, an<l leaves an earthy residuum. Becomes electric 
by f'l'iction; and "hen distilled it yields a peculiar acitl. 

(2.) Canuel coal is found in Lancashire, and in differ~ 
cnt parts of Scotland. The colour is black, opaque: 
sfructure sometimes slaty: texture com11act: fracture 
conchoidnl: brittle. Specific graYity 1.232 to J.426. Does 
not stain the fingers. Kindles eao;ily, and burns with a 
bright white flame like a candle, whirh lasts but a short 
me. It does not cake. See A~1PEL1TES. 

A specimen of Lancashire canncl coal, annalysed by 
l\Ii·. Kirwan, contained 

75.20 charcoal 
21.68 ma!tha 

S.10 alumina antl silica 

99.98 

A specimen of the slaty kiml from Ayrsl1ire, rn]Jcd 
spleut coal, was composed of 

47.62 chal'Coal 
S2.52 maltha 
20.00 earths 

100.14 
Canncl coal is susceptible of polish, and like jct, 

is ol"teu wrought into trinkets. 

3. Common. coal. 'l'his nry useful combustible is never 
found in the primitive mountains, but only in the seron
dary mountains, or in plains formed of the same materi
als with them. It is olways in stmta, and genernlly nllci·
oates with clay, sandstone, or limestone • 
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The colour is black, mot•e 01· less perfect. Ltl•ttc usu
ally gl'easy or metallic. Opaque. Sfruct111·e gennallr 
slaty. Texture often foliated. F1·act01·c various. Spcc1-
ftc gravity 1.25 to l.57. Usually stains the flngus. 
r.rakes fire more slowly, and burns longe1•, than the last 

species. Cakes more or lcRs during combustion. 
Of this species there arc many varieties. distinguished 

in Ilritain by the names of caking coal, rock coal, &c. 
These arc too well knO\\' ll to require any description. 

Mr. Kirwan analysed a va.l'iety of different kinds of 
coal. The result of the experiments may be seen by the 
following taU!e: 

~:~i~~:~~1 Wigan. I Swansey. Leitrim. I 
~ 61.73 7S.5S ilAS d1arcua-l. --

41.3 I 36.7 I 23.14 23.5~ I maltha and asph. 
l.7 J.57 S.33 5.20 eal'llts. 

Ioo.00 loD.00 Ioo.00 loD.00 ------

(4.) SJn<rious coal is generally found amidst strata of 
genuine coal. It is also called parrot coal in Scotland. 

The colour is greyish black. Structure ustutlly slaty. 
Texture earthy. Specific gravity 1.5 to 1.6. Generally 
explodes, and bursts when heated. 

Composed of charcoal, maltha, and asphalt, and above 
.20 of stony matter. 

(5.) .!Jnthr(l.citc. This substance, as Dolomicu informs 
us, is fou11cl exclusively in tlrn primitive mountains. It is 
commonly amorphous, sometimes crystallizctl iu short 
hexagonal prisms. Colour black, or brownish black. 
Structure slaty. Fragments rhomboidal. Specific g1·avity 
1.500. Olten stains the fingers. 

Burns pr·eciselylike the last species, and Jca,.es .40 of 
white ashes. According to Dolomicu, it is composed of 

about 
64 .o charcoal 
32.5 silira 

3.5 iron 

100.0 

(6.) Kill<enny coal. This mineral has heen fo1md in 
Hungary, Italy, F'rance, Ji-eland, antl 'Vales. It occurs 
in stratified maRses, or in lumps nested in day. The co
Jo11r is black. Opaque. Texture foliated. Specific ,gravity 
1.4 to 1.526. Often stains the fingc1·s. Insoluble in acids. 
Deftagrntcs with nih•e. Dors not but·n till wholly ignited, 
nml th~n consumes slowly witl1out emitting fiamc or 
smoke. It consists al must entirely of drarcoal. 

Co.u, small, a sort ofcharcoai'prc1>ared from the spray 
and ol'llshwood stripped off from the brnntltes of coppice
'"ood, sometimes bound in bavins for tl1at purpose, and 
sometim{'s charrc<l without Oinding, and then it is called 
coming it together. 

The \\Ood they dispose on a level floor, ~nd setting a 
portion of it on fire, they thl'OW on ffi ;lre au<l mn1·e, as 
fast as it kindlrs, whence a1·ises a sudden bla~e, till a.II is 
burnt that was near thr place. As soon as all the wood 
i5 thrO\\ n on. they cast wate1· on the heap from a large 
sroop, and thus kcrp playiug the heap of glowing coals, 
whir.IJ stops lite fury of the fil'r; while ''ith a rake they 
~1>read it open, and tum it \\ith shovels till no more fil'e 
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appears. Then they sl10vcl them up into great heap•, 
and when thot·oughly cold, put thrm up in sacks, to he 
usrd by divers artificers to temper and anneal thril- seve. 
ral wo1·ks. 

(The method of procuring charcoal in America and 
other places where large timbe1• is more plent,\, is diRL•r. 
ent; hel'e it is common t.oplace manycol'ds oflarge\\ood 
in an upright position compactly together, and cover it 
with earth, leaving an opening to which fire may be in. 
troduced; it is then closed up, to prevent combustion, and 
in this way great quantities are procured.(«) 

Co AL-LA ws. Sea-coal brought into the Thames shall 
be sold by the cbaldl'on, containing 56 bushels heaped up, 
according to the bushel sealed fol' that p11rpose at Guild
hall. 

All sellers of coals are to keep a lawful bushel, whicb 
bushel and other measures shall be edged with iron an~ 
sealed; and using others, or altering them, inCul'S a for. 
feitnreof 501. 

Any put·chaser dissatisfied with the measure of any 
coals, may, on drlivery to him of the meter's ticket, have 
the same remeasured, by sent.ling notice ther1•of to the 
seller, and to the land coal-meter's ofllcc fo1· the district 
in which the coals wet•e sold; on which a meter (not be· 
ing the same m11ler whose in~pcction the coal~ were ori· 
ginally measured) must, within two hours, attend to re. 
measure the coals, and shall 1·emcasnre the same sack by 
sack, in the presence of the seller and purchaser (if they 
attend), an1l also m the presence of a meter from the 
two other districts (whose attendance within London and 
Westminster is enforced by a penalty of 51. but not in -
Su1Ty); for this attendance the purchaser is to 1iay each 
coal-met.-r attending 6d. I'"" chaldron. If the coals 
prove deficient measure, the seller shall fol'feit 51. for eve
ry bushel deficient, and also forfeit the coals to the poor. 
The meter under whose inS]lCction the coals were mea
sured at the wharf, shall also forfeit 5!. per bushel dcfi. 
cient, to be recovered (if not in five days) of the principal 
coal-meter; and coal-porte1•s 2s. 6tl. per busl1cl. The C:tl'· 
man is to be paid 2s. 6tl. for his horses, &c. for each hour, 
whilst the coals are remeasul'ing. 

Any coal-factor receiving, or coa~-mrner giving, any 
gratuity for huying or selltng any pat1icular sort of coals, 
and selling one kind of coals f'nr and as a sol't which thry 
really arc not, shall forfeit 5001. S Geo. II. c. 26. 

(),, nel's or mastr1·~ of ~·hips shall not enhance the price 
of coals in the rivt'r Th:unc-s, by keeping turn in deliver
ing coals there, under the penalty of JOO!. 4 Geo. II. c. 
30. Contracts between coal-owners, &c. and mrrchants of 
ships for 1·estraining the buying of coals are void, and 
the parties shall forfeit 100!. 9 Ann. c. gs. . . 

Wilfully and maliciously setting on fire any mme, pit, 
or delph of coal, or ranneJ.coal, is felony without benefit 
or clergy. 10 Geo. II. c. 32. . 

Setting fi1•c to, demolishing, or otherwise dama~mg, 
any engine or any otlier thing belonging to coal-mrncs, 
is fdony and transportation for seven years. 9 Geo. ill. 

c. ~OAMINGS, in ship-building, are those plankswhi~h 
rai'ie up the hatches hi.:;hrr than the rest of tile deck, rn 
which loop-holes ro1' muskets to shoot out are usunlly 
made, in order to dear the deck wlicu tile sbi11 is boartlcd 

by an enemy. • 
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CO.\S'l'IXG, that Jmrt or"" ip;ation "here the places 

as~igwd ar<' nol far dist:wl. so that a sliip may sail in 
sigl1t of'larnl. 01· '' Hliin soundings, between tlicm. In this 
tl1l'IT ar(' cmly t'CCJ" .ired a goocl Imo" ledge of the laud, 
a1Hl thl' usr of the {'ompas!-i :nitl lend. or sound ing-Iinc. 

CUAT, m· coat ef arms. in he1·aJdry, a habit worn by 
the a11ril·11t knights on•1· their a1·m~. both in waT and 
tuunwmruts. aud ~till honw lJJ heralds nt arms. Lt was 
a ki111l c,f su1·coal. rC'arl1ing as low as the navel, open at 
the "ilks" ith shul't slrevcs. sometimes furrrd witl1cl'mine 
aud hair, 11pon whkh wcrr ~1pplicd tl1r a1·mol'ics of the 
knights rmbroickrcd in i;olcl and sih·er, and en::imrHed 
with bra1rn tin, rolourc<l blark, gl'ef'n, reel, and blue: 
"liC'nce the rule never to a11ply colour on colour, or me
tal 011 me1al. · 

Coats of a1·mR :lltd bnnnrrs were never allowed to be 
WOPn by any but knights and ancient nobles. 

CoATs, in a ship, arc ]liccrs of tarred canvass put 
about the masts at the p:wtnus to keep out water. 'l'licy 
are abm used at the ruc\dr1"s head, and about the pumps at 
tht' 11<-rks. that no \\ ate1· 1na.y go down there. 

COBALT, in mine1·nlog), a minl'.ral of a grey colour, 
first tlisco1·cre<l by J3ra11dt, the celebrated Swc<lisb che
mist, in 1733. 

U1.:rgman c:onfirmrt.I and extended the discovrry or 
B1·amlt in the yra1· t 780. In the year isoo a new set of 
cxprl'iments wc1·c made upon it by the school of mines at 
Pa1·is, in order to procure it perf'ectly pure, and to ascer
tain its proprrtics when in that state. And in 1802 a new 
set of exprl'imrnt8 were published by Tbenard, whirh 
1.l1ro" considr1·a1J1r Jig·ht on its co111bi11ations with oxygen. 

]. 1. Cobalt is of a grey colour with a. shade ol' red, 
aml by no nwans h1·illia.nt. Its trxturc val'ies according 
to the hrat cmplo) <'d i11 usin,i; it. It is com110seil of plates, 
r;ometimcs ofgrnins, and sometimes of small fibl'C'S adher
ing to each othc1". It has scarcely any taste 01· smell. 2. 
Its sprcific gr:nity, accorcling to Bergman and the 
school or mines ;it Paris, is 7.7; but rrassaert makes it 
8.5584. 5. It is brittlr, and easily retlucetl to powdr1·; but 
ir we brlieyc. Lconhal'di it is somewhat malleable when 
i·ed-hot. Its 1.cuacit) is unknown. 4. When l1eatcc.l to the 
tempr1·aturr of 150 degrees ,,~cdgewood it meJts; but no 
)1cat "ldch we can produce is sufficient to cause it to 
rvapoL·atr. \\ hrn roolcd slowly in a crucible, if the ves
sel is i11rli11t.·d tlu• momrnt the surface of the metal con
genlc.;, it may be obtained c:1·ystallizecl in irl'rgular prisms. 
5. Vkr iron, it is attracted Uy the magnet; and from 1hc 
rxpnirncnts of "rnzrl it appeal's. tlint it may be ro11-
vc1·h·il into a magnet prreisl'ly similar in its p1·01lcrtics 
to tlie <-om1non magnl'fir nrclllc. 

11. "lt(' fl rxpos('() to the air it undergoes no change, 
neiU1rl' is it aHca·cLl wl1cn kept under watrr; its aflinity 
for oxygen is not suflirirntl,\' Ati·onp, to occasion a decom-
11osition ol'tl.ir wafrr. \\'hrn k<-•ptred-hot in an opcnves
sl'I it grad11al13 imbibes oxygen; and is convertetl into a 
pow11er af£1J'St blur. IJut which g1·ad11nlly becomes ckc11-
r1· and dl't~t\<-'r, till at last it hernmrs IJlack, or rather of 
so <kep a blur, that it apprnrs to thr rye black. If the 
lirat is very 'ioll•nt thr robalt takes fire. anti burus with 
a l'l'd flame. Ji'1·om thr e'prrimrnts of Thrnard it fol
lows. tlrnt rob;tl!' is capahlc of combining with three do
ses of o') gl'll al lrast, nrnl of' forming three distinct ox~ 
ides, which may he cxhibitrd in a sep•u·atc state. 
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J. The 111·otoxidc or cobalt !ins a blue col•Hll'. It may 

be obtainrd by diss•lhin.; cobrJt in nitric ar id, and pre
cipitating tlic robalt from the solution by mca11s of po
tass. 'l'l:c prrcipitatc lrns a blue colour; but when dried 
in the open air it g1·adually becomes black. Tl1is black 
powclrr is to be kept for half an J.0111· in 1hat (.kgrce of 
hrat known to manufacturel's of iron utensils b'' tl1e name 
of che1·1·y-rcfl. This heat expels the oxygen '' hich it liad 
a!Jsorbed in dr) ing, and con,·c1·ts it into a fine blue colour. 
This oxiilr dissoh•cs in adds \\itl1out cffc1·,•rscence. The 
solutio11 of it in mm·iatic acid, if concent1'.1ted, is green; 
but iftlilutctl with wntcr it is rrd . Its Stllution in s11lphu. 
ric anrl 11iirir acids is always of a red colour. 2. When the 
pl'Otoxide of cobalt, newly precipitated from acids by 
potass, is ex11oscd to the air, it gradually combinr s with 
a11 aclditional dose of oxygen, as ·r1ic11a1·<l ascertained hy 
exprrimcnt, ~rn<l assumrs an oliYe-grf'{'ll colour; anc.l by 
cautiously drying it without the aid of heat, it may be 
obtained in that statr. 'fbis is the deutoxicle of cobalt. 
When this oxide i..-; trcatctl with diluted mul'iatic acid. a 
moderate heat dewJopes oxymul·iatic acitl gas, and a red
coloured solutir•1 is obtained. Hence we see. that thr deu
toxit.lc of cobalt Joses a • portion of its oxygen du1·ing its 
solntion in muriatic acid. 3. When the protox:ide or den
toxidc f)f cobalt. newly precipitated from an arid, is dri~ 
ed by heating it in the open air, it assumes a flea.l.H·own 
colour, \\ hich g1·atlually tlre11cns, till at last it hccomrs 
blac:k. This is the pc1·oxit1c of cobalt. It dissolves with cf~ 
fervescrnre in muriatic acid, and a grcat(111antity of oxy
muriatic acid gas is exhaled. l\Ir. Thcuard considers the 
brown colour which the oxide or cobalt flt·sl assumes be~ 
fore it brcomcs black, as a. fritoxi<le; but his experiments 
al'(•, nut sullicient to decide that point. 

With 1·rs11ect to tho reddish 11recipitatc which is some ... 
timc.s obtained by lll'CCipitating cobalt from acids, and 
which has brcn consi lered as a J>eculiar oxi1lc of cobalt, 
Mr. Then a rd suspects, with r('ason, that it is a combina
tion of the oxide of cobalt" ith arsenic acid. 

III. 1. Cobalt do('S not combine with carbon 1101· hy· 
dro,gen. 2. It cannot be combined with sul11hur by fusion. 
But sulphm·et or cobalt may he fornicd by melting the 
metal along with sulphur previously combined witb 
potass. It has a yello"ish-white colour, displays the rudi
ments of crystals, and can scarcely be decom110sed by 
heat. 3. Phosphurct of cobalt may be formed by heat
~ng the metal red-hot, and then gradually di·opping 
Ill small bits of phosphorus. It contains about one-fit"
tcenth of phosphorus. It is white and b1·ittl('; and when 
exposed to the air, soon loses its metallic lust1·c. The 
phosphorus is separated by heat, and the cohalt is at the 
same time oxitlated. This rhosphurct is much more fusi~ 
Lie tlian pure cobalt. 

TV. Cobalt does not combine with azotic gas, nor mu
riatic acid gas. 

V. Cobalt seems capable of combi11in!I' "ith most of tl1c 
metals, hut its allo}'S arc very impr rl'ectl.r known. 1. It 
combines with small portions of' g()ld; but the alloy scarce. 
ly differs from pure cobalt in its propntics. 2. When two 
11arts of cobalt and one of siln'r a1-e mcltC'd togethe1·, the 
two mrtals ar•• obtained separately after the procrss: the 
silvrr at the bottom or tl1e Cl'ueible, and the cobalt abo,·e 
H. Each of them. howeYer, has absorbed a small portion 
of the other nietal: fur the silver is brittle and dark-colour-
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r.d, while the cobalt is while!' than usual. J. The alloy 
of iron and cobalt is very hard, antl not easily brnkcn. 
Cobalt generally contains some iron, from wl~ich it is 
\\ ith gl'cat tlifliculty se\rnl'atcd. 4. The alloy of l111 andco
ball is of a light violet colour, and formc<l ofsm.ill gl':uns. 
5. lt wa8 supposed formerly that cobalt does not combine 
with lead by fusion; fol' upon melting equal \>ads of lead 
and cobalt togethel', both metals al'c found separate; 
the lead at the bottom, and the cobalt above. Indeed 
when this col>alt is melted with i1·on, it a11pcars that it had 
co1111.Jined with a little lead; for the iron coml>ines with tlic 
cobalt, and the lead is separated. But Grnelin has shown 
that the alloy may be formed. He put cobalt in powder 
within plates of lead, and covered them with charcoal to 
exclude the air. Ile then applietl heat to the ct·uci!Jles C1Jn
taim11g the mixt111·cs. Equal pa1·ts of ]cad and cobalt 
1n·odtlCctl nu alloy, in which the metals appeared pretty 
unii'ormly distribute(], though in some places the lead 
predominated. lt was bl'ittle, and rrccivctl a lrnttc-r }lO

lish than lead, wliich it resemlJlecl rather than colrnlt; its 
specific gl':tvity was B.12. Two p:u·ts oi' lead an<l one of 
col.Jalt produced an uniform mi.xtnre, more like cobalt 
than lead, very little malleable, and softc1· than the last. 
Its specific gravity was 8.28. Four parts or kad am! 
one of cobalt formed au alloy still brittle, and Jun ing 
the lracture of cobalt, uut the polish of lead. It was l1a1·
der tltan lead. Six pai1s of lead and one of cobalt f~rm
otl an alloy more malleable, and harder than lead. Its 
specific gl'aY:ty was 9.65. Eight pal'ts ofle,ul and 011eof 
c..:obalt was still harder than lead, antl it L'eccivcd n. bet
ter polish. It was as malleal.Jlcaslca<l. Its specific grnY
ity was 9.78. 

COCCINET ... LA, in zoology, a genus of insects (see 
Plate XXXVI. Nat. Hist. fig. 132) of the ordrl' of cole
optera, the characters of which are these; the nntennre arc 
snbclavated; the 11nl11i are longer than the nntcmue, the 
1ast articulation lieart-sha.pcd; the body is hcmisplicl'ic; 
the 1.hontx aml clJt1·a arc margined; the abdomen is flat. 
This genus is diYitlcd into sections, from thC' colour of 
the elytra, and of the spots "ith whirh they are a1lornrd. 
'The females, impregnated by the males, deposit their 
eggs, which turn to small larvre, slow in thcii· in·occss, 
aud enemies to the plant-louse. Those larne are frc~ 
qucntly found upon lcaHs of trees co\"Crc1l with i1Iant
Jicc. On the point of being metamorphosrd they settle 
on a leaf by tl1e liintlerpnrt of their body, then bend and 
swell thcmsch·cs, form.ing a kind of hook. The skin cx
tcncls, g'l'ows hanl, and in a fortnighrs time the chry
salis opens along the back. The insect in its perfect state 
recch cs the im1wcssions of the a.Li-, that gh'"eS its l'lyt1·a a 
greater drgrce of consistence. It seldom flies, and cnn
J\ot keep long on the wing. Of all the different lat·\ re nf 
the concinella, the most curious is the white hedgehog; 
a name girnn it hy M. de Reaumur, on ac~ount_ of the 
singularity of its figure, and the tufts of hair wlucl1 t'l"!ll

der it 1·emarkable. It seeks its food on the Jeaws of 
1yecs. After a fortnight it settles on one spot, and with. 
out i1al'ting wiU1 itri fur, turns to a cl1rysalis; three weeks 
after which it 1.Jccomes a coccinella. rrhc slough apvcars 
llO\\isc im11aircd by its transformation. 1\1. de Reaumur 
has obsc1Tecl it on a plum-tree. I tis likewise fouml upon 
the rosc-tt·cc. 'Vhen the coccinella first arrivrs at the 
state of perfection, the colours of it~ eljtra are very 
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palr, llcar1y bi>n.krin.; upon white 01• c1·cam-colour; anrt 
ilb d) tl·a arc very sn~l aml t~n~e1·, lrnt soon gl'ow hard, 

~:~~ oc/1~::go~~~n~c~:~-1·~1~:c!t~db~;.'t1~~l;~·!c~\~:~ 1~~i a:~,·~~:.~· 1~~: 
is not the cochineal insect: for tha.t see Cocccs. 

COCCOLOBO, a genus of the lt'i;-ynia order, in tho 
octa.1all'ia class of l>la11ts, aud in the natural ml•thod 
ranking uni.ler the 12th order, holornccre. The rnhx is 
quinr1u~part1te and coluu1·cd; tl1erc is nn co1·0Jla; tJiC bci·
rJ is fo1wcd of the calyx, and is mo110'.i]l('l'mous. TJici·i• 

~;~,t~9 ~1~~1~1.11~~f."i~~~t:1 ~:~."~2~.') s~~-~:'.~~.~ .. :;f,~11C~,~~ 
S;rndy shores or most of the West India islands; wlir1·l~ 
it sends up, many 'vootly stems, eight or teu feet high, 
cove~ ed with brown smooth bn.rk, and furnished wilb 
thitk, veined, shining·, orbicula1· leaves. five 01• six iu
chc,q di:.uncter, standing· u1lon short footstalks. 

COCCULUS Indiws, the name of a poisonous bcrrv, 
too [rcqucntly rnixed with malt liquol's, in order to mak.t• 
them intoxicating; but this p1·acticcis cxp11essly forbidden 
by act of parliament. It is the fruit of the mouospcrmum 
cocculus. Fishermen ham a way of mixing· it with pn.1.;k~ 
this the fish swallow grcellily; and aru thereby rentlel'ct.1 
lifeless fo1· a time, a111.l float on the watc1·. The old ,, 0 _ 

men use it with staws-acre, for dcstrOJing lice in chi}. 
«lrcn's hca<ls. 

COCCUS, in zoology, agenusofinsccts belonging t11 

tl1c 01·dcr of hemiptct·a. The rostrum proreeds fro1n tlic 
bl'Ca"t; the belly is bri,,Uy uehind; lite win£'' of the male 
arc erect; and the female has iw \\ in,s;s. The species aru 
22, dc11ominated 111·incipally ('1·om the plant~ they fre
quent. The most l'("l1l~Ll"lrnble species a1·c, 

1. 1Thc coccus hcs1>critlun1, or· g1·ccnhouse bug. which 
i.r.; oval, oblon;;·, of a brown coloul', c0Yc1·rtl '""itli a ldud 
of val'nish: it has six kgs, with a notch antl f'om· lH'istks 
a.t the tail. It iufrsts orangc-t1·cl'S antl other similar 
plants in gl'ce-nhouses. When young it run~ upon tho 
frees; but aftcrwarus fixes on some leaf~ whci·c it hatd1l's 
an infinity of eggs, and <lirs. The male is a Ht·y smaJl 
fly. 

2. The coecus phalarides. The male of this speci" is 
small; its antennre arc long for its size; the feet and bo
dy are of a reddish colour, nearly pink, and sprinkled 
with a little white powder. Its two wings. and the four 
th1·eads of its tail, a1·e snow-white; and of those threacl::i 
two arc longer than the rest. It is to be found upon the 
specks of gramcn '"·liicli Linnreus calls phalaris. The 
female contrives, along thest:ilks or that dog-grass, little 
ncsfa, of a white cottony substance, in which i;!te dt']lO

sit.s her eggs. The small threads or her tail arc scarcely 
perceptible. 

13~; ~':), ~~~~~t~vcea~\! ~~~\~~~·~e~~~1(,\f ~1~,~~'.f;;;f~ 
tl1e frLmous corlti11cal animal, so highly valued in HCl'Y 
part of the world for the incomparable ucauty of its red 
colour. which it rca'1ilv communicates to wool and silk, 
but with much more Jffficulty to linen and cotton. 'fins 
insect, like otbers, is of two scxrs. but exceedingly dis
similar in thci:- appearance. 'The frrnale, which alone 
is valuable for its coiour, is ill-shaped, ta1·d.v, and stupid: 
its eyes, mouth, antl t\llknn~, arc fixed so derp, and arc 1 
so concealed in the folds of the skin, !hat it is imJloS>ibl• 



coccus. 

to distinguish tli<·m \\ ithout a mir1•os<·opl.". The rnnlr jq 
·very Rrat·cr, a11ll is sullkirnt fol' SflO ft:malrs or morr: it 
is adin•, small, and slcmk1·, in compari~wn with the fe
malr; its m•c-k is n1.tl'l'O\\l'I' than the heaJ, and still nai·w 
1·ow<' t0 titan the JTSl of the hod). . 

The cochineal insect mav, i11 some circumstancrs, be 
comparctl to ihc silkworm, ~pal'iicuhu·ly in the ma111wr of 
depositing its l:'~gs. The insects <lcstinccl fur this pm·
posc arc takrn at a p1·opPr time of their g1·owth, awl put 
into a lmx well dosed, a11d linetl with a coar:-<c rlotli, lrst 
any of thrm shouhl he lust; :ind in this cu11fi11emc11t they 
lay thei1· r.~i;s arnl die. 'l'lir box is kq1t close shut till 
thr time of placing the ri;s·s 011 the nopal, when~ if any 
motio11 is pc1•cch·cd, it is a suflicient indinition that tl1e 
auimalculo IJas life, though Urn egg is so minute as Jiardly 
to Uc perceived; and 1liis is the sPed placed on the folinge 
of the rartus corhrnilifL'I', or I11dia11 fi;;, knnwn to the 
Spaniards by the 11amc of nopal, the quantity contained 
iu the sltrll or a hcu·s t·gg being suffirient for covel'i11g a 
whole 11Iant. At Oaxaca rocl1incal ius:>cls arc gathered 
in large quantities, aud form a IJl'anch of commerce; the 
cultivation of thrsc liWc creatures being tlierc the chid 
flllJll'1) 01entof tile Indians. In tratlc foru· sorts of cochi
neal al'C distiug 11 ishcd, mastique, campC!:i(.'hanc, tctras
chale, and SJ lnste1·; or which tlle fi1·st is accountetl the 
bcsl, and the last the worst. Its lll'incipal consumption 
is among th.r dyc1·s. 

4. 'J'hc corcus ilki~, ortl1a.t forming the kermcs g1·ain'i. 
fohahits the q11erc11s corcifera of tl1e southl'l'n pa1·ts of 
:E111·ope. llotli ancir11ts and moderns srrm to have lrnd 
'\·cry confusrd 11ntio11s ronrernin.~ the ori~'in nnd natm·e 
of' the ke1·mC's; somt' considering it as a frui tt without a 
just knowlC'dgC' of the tree wliich pl'Oduccd it; otlierstak.
ing it fo1· an exr.1·r.scencc foi·mcd by th~ puncttu·c of a pa1·
tic11lm· fly. the same as tlic common gall observed upon 
oaks; but it was finally llisro\'C'rctl t.liat the kcrm('S is in 
rf'ality nothi11!; l'lse lrnt t.he body of an insect ti-anslo11111cd 
into thr rcscm!Jlant·c of a grain, berr_v. oL' husk, accord
il1.~ to the com·se of nature. 'l'he 1u·og1·ess of this t1·ans
formation must lw com.;idcrccl at three diff'ercnt seasons. 
In the first stage, at tile be.~inning of .March, an rmimal
culr. no larger than a grain of millet. scarcely able to 
na\\I, ii; 11e1·ccind sticking to the hrauchrs of the tree, 
'\ihe1·e it fixes itsrlf, and soon b.cromrs imnH>\o·eablr: at 
this period it grows most, and a1lpears t.1 swrll a111J thrive 
,,·ith thr sustenaure it draws in by drgn·rs: At the se
ro111I stagt>, in Apt·il, its f.;'l'O\\th is cornplrtrd; its shape 
is tl1rn round. n11t1 about tlir si:r.r of a p~a: it li ~s then ar
!p1i1·rd mnrr sti·rngth. aHtl thr down wllirh corert·c.I it is 
rJ1:111gt•il intn !lust; a111l sc•rms to ]j(• notl1in.c; hut a husk or 
a capsule. full of' a J'l'(ltlish juirr. not uulikr discolom·ecl 
Llootl. Hs lhil'll stalP is towal'ds the cnrl of May, wh('n 
1he husk ap.11r:u·s 1·.-plrte with small rp;gs. less ihan the 
serd of a. pop1•Y· These nrr proprrly 1·an.~rd undrr the 
lJl'll.v of thr in~cct. pl'Og1·C'ssiv<'ly ]llatci.l in the nest of 
tlo\\n that rov<·1·r; il"i body, which it withdraws iu pro[inr
tiun to tliC' nu111ber of e~~s. After this wor·k is pc1·rrn ·!1wd 
it soon dir<;, lhou~li it still adlierr~ to its 1msitia11; nn:kr
inA" a furlhrr srnire to ib1 progC'ny, and shif'lding thriu 
from thl' indPmrnrJ oftltr wratlirr, or !hr h<•stilt> aHac!iS 
of n.11 t'1u·111~. In a ,e;ood sraqnn tl1cy m·1lti!tly C''\f't•rdin~
Jy. l it) in~ fmm I BOO to 2000 r,:~u, "liich p1·ol111cc the 
same number of nnirnalculcs. 1u Fmncc poor peolJle 

~athrr the k<-rmcs, letting theit· nails grow in orcler to 
]ii t'k flwm off wHh g1·catrl' facility. 

5. The corms lacra, 01· gum-lac animal. is a na.tiYC of 
the East lndirs. This specits tt·anl'Se the ln•crnrltt:s of 
tl1c trees upo11 which tltry were i1roduccd, for some t~1~e, 
nrH1 then fix thcmsrln:s upJn the succuknt extrrnuttcs 
of the J""'"'ll" bra11rhcs. By the middle of Jan11ary tl1ey 
arc all fix1.·c.I in their prup:--r situation; :m<l apprar as 
1ilumpas hefurP, hu tsho ,y uJ othcrmarki:; of life. The limbs, 
autenn:e. anrl sctre of the tail, are no lon:!;<'l' to he seen. 
AJ'Ounrl thcil' edges they are cnvironc<l \\ ith a spi s~idqulJ
pcllucili liquid, \vhich seems to glue them to the b1·a11ch: 
it is the g1·adual accumulation of this lic1uid "hich forms 
a complrtc cl'il for each insect, and is what is called f.;Ulll

l:tc. About the middle oC March the cells arc rom1iktoly 
fol'mcd, and the insect is in appearance an oval, smooth, 
red !Jag, \\it.hunt life, about the size of a small cochil~eal 
iusert, cnta1·ginated at the obtuse eni.l, l'ull of a beautiful 
i·c<l liquic.l. ln October and .Novcmbu we fi11<l alJout 20 
or 30 om.I eg'f,"S, or r.1ther young gl'ubs. witl1in the 1·rd 
fluid of the mother. ·when this fluid is all expend ell the 
young ins(•cts pirrre a hole through tllC back of their 
mother, and wa.lk off one by one. leaving thcil' cxu' ire 
behintl, which is that white memlJranoussuhst.anrc found 
in the empty cells of the stick-lac. The inserts arc the 
inhabitants of fon'f trees: 1. :l"icus 1·c1igiosa, Linnrei; 2. 
Ii'icui;; indica, Linnrei; S. Plaso, Horlus l\falaharkus; 
and 4. Rha111n11i; jnjuba, Limuei. 'l'be insccis grncral-
1.v fi\': thrm~;t'ln's so dosct.og·ethcr, andi11 such numbe1·s, 
tliai sr:u·~·d.v onr in six can have room to complete her 
crll: the othrrs die. antl arc eaten up by' a1·ious insect.;;. 
The cxti·cme IJJ'anches appear as if they wc1·c covcrC"cl 
with a. 1·cd tlu!'it , a.nd theit· sa.p is so muchexhaul:itcd, that 
they witl1l·;·, und produce no fruit; the leaYCs drnp oil', 
01· fom to a. dirty black colour. A red n1cdici11al g·um is 
in·o:\urccl Uy incision from the plaso tree, sn simil:u· to 
th(' p;um-lac, that it may 1·cadily be takr11 fo1· tlic same 
suhstanrr. llcnrc it is probable that those insects ham 
Jitt.I(' t!.·ouhlc in animalizing the sap of t.bcse trees in the 
fo1·mation of tiicil· cells. The s··um-hLC' of this; counti-y is 
]ll'inripally founcl upon tlic mwultb·atcd mountains on 
both sides the Ganges, whei·c the only 1rouble in 1wor111·
in.~ it is in Ln·ea.king clown the br·auchrs, a11<l ral'rying 
th~m t .)411arkct. Tlic lac is of a clet•p red roloul'. 

6. Coccus p 1lnnicuc;;, an inscd whir It may IH'opel'ly 
cnou?;·li be raHrd the rochinl'al of tlir nortl1c1·11 pa1'1 of the 
wol'ld. As the cocl1inl'al loves only t11r !Jot dimates, 
tliio;; rrrah11·c affects only the rold oucs. Though ro ll l'ct
rcl fo1· the use of the dyCl's, it is gn•atly infer·iur to tile 
l1·11e roc\1inl'al. It is cum monly kno\\ 11 IJ.' tht' 1uurn' oC 
sra1·kt ~Tain of' Poland. His to ho mt't "ith nnt 0111) ill 
l 1uln11d. lrnt in niany or the northnn rountriC's. lt is 
found anlxrd to the root ol' a planL, and mm all) to plants 
ophatspt·cil·s thrnc<' called p •lly~onum rorcif'crurn. To
\\anls the rnd of' June the cocrus is in a fit sfato-to bt• ga
the1·rtl. Enry our of these rrcatur('s is then ncal'J.\ of 
a splicrirnl form, antl of a fin e violet r<ilom·. bfi:nr of 
thrm, hoW<'\'c1·, are not hu·grr titan 11oµpy-sreds, but 
others :H'(' thr ~ize of a [H'll)h'r rn1•11; and earh of tlwm is 
lodgt•d . l'ithu· in ]Jart or c·ntil'el.' , in a sort Of rup Jikf' that 
of an acorn. On some plant"i aJ't' found onh onr or two or 
th<·Sl', 1md on nthns mo1·r 1han l'n1·t~·~ ~mcl thr' nl'l' some
times 11Jaccd nrru· the origin of the >talks of the plants. 
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COCCYX.or coccygis ns, in anatomy, a bone situated 
at the cxtrrmity of the os sacl'llm. S;;c .ANA'l'0~1¥. 

COCllLNE.\L. See Coccus. 
rrhis article iscstrcmcd a great corclinl, sutlorifir, alrx

ipharmic, and felu·ifoge; am! murh u~ccl IJy <lJers and 
11aintcrs, the high crimson colour it affords being· scarce
ly c11uallctl by any thing; and making, acc1mli11g to their 
cliffcrcnt management or it, all the degrees aml kiuds of 
red. 

COCHLEA, in anatomy, the tbir<l part of tlie laby
rinth of the ear. Sec AKATO)IL 

COCHLEA RIA, scurvy-grass, a genus of the silku
lusa order, in t11e tctradynarnia class ul' pl:.mt5; a.nd in 
the natu1·al mdhod ranking under the S9th onle1·, sili
quosa. The si.licnla isc"1mu·g!natc1l, tu1·gid, anti scal.n·ous; 
with the valn:-s gib\Jou.r; and obtuse. '!'here al'c eight 
species; the mos t l'emru·kalilc of which al'c, 

1. Cochlcaria. Anglirn, or garden scurvy-grass, it 
grows naturally on the sea shore, in the norlh of Eng
land and in Holland, but is culth~a.tc<l for use in the 
gardens near London. It has a fibrous l'oot, from which 
arise many round succulent leaves, which arc hollowctl 
like a svoon; the stalks rise ft-om six inches to a foo~ 
high. 'rt1e flowc1·s arc produced in dusters at the end 
of the Uranchcs, consisting of fom· small white i1ctals. 
This 11lant is pro11agatc<I by seed•, wh~h should be sown 
in July: in spring they will befit for use. Scu1·vy-g·1·ass 
is a pungent stimulating metlicinc, capable of '-fo~i;olving 
viscid juices, opening obstructions of the vis{·crn. antl the 
more distant glands, ancl iwomoting the mol'e fluid se
cretions. It is particularly celcl.H"atcd in scurvies. and 
is the JH"inci1rnl llcrll em1>Loyed in these disorders in the 
no1·t!Lcrn countries. 

2. Cochlca.ria armoracia, or horse-radish, is so well 
known as to need no description. It is ]H'o11nga.tcd by 
ruttiugs or buds from the sidrs of olU roots. The root 
}ins a 11uick pungent !:illll'll, antl venetratiug acrid taste; 
it nr\'Crthclcss contains in certain vessels a sweet juke, 
\\lllch sometimes exudes on the i:;iu·face. Uy d1·ying it 
loses all its r~crimony, becoming; lh5t sweetish, and then 
almost insipid: if kept in a cool place, in sand, it retains 
its qualities for a consi<lcralJle time. The medical ef
fects of it are, to stimulate the solids, attenuate the juices, 

:~1~o~11r~~:~~~~g~:1 ct1~1 i~.J::1~1·~;~~~t !~,~e~~~1 sa~ec~i~;~tln~~~ 
1111trst glands. It has frequently done sc1·vicc in some 
kiu<ls ofscun·ics, and other clu·onic disordet·.c; 1wocee1ling 
from a visriclity of the juices or OIJs tructions of the ex
('l'Ctory ducts. Sy<lc11ham recomrnentls it likewise in 
Uropsies, particuhwly those which follow intermittent 
fe,·ers. Jloth watel· aml rectifiell spi1·it extract the Yir
tues of this l'oot Uy infusion, aml cleva.te them in dis
tillations: along with the aqueous fluid an essential oil 
rises, possessing the whole taste and pungency of the 
horse .. radish. 

COCHL!TES, in natural history, an appellation 
givcu to the peb·ificd shoUs of snails. 

COCK. See PuASIANus. 

CocK-IlOATs, those used ouly in rivers, or near the 
sl101·cs. 

CocK's-co:\rn. Src CELosu. 
CocK-Prr, in a shiI) of' wa1·, a place on the lower flo01• 

or u~ck, abaft the main-ca1>stan, laying between the plat-
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form antl the steward's l'Oom, whc1·c arc 1m1·titions for 
th·_' jHll'SCl', surgeon. nnd his matt's. 

CoCK-sw.uN, or co~t:011, an officer on hoard a sllip of 
\Var. who has the ra\'c of the b~\l'gc aJHl all thi11:;s hc
lon;;ing to it, aml must Uc "lsJ ready with hi~ l'l'CW t() 
nrnn the boat on all occasions: he sits at the Skl'u of the 
boatt a111lsteel's. 

(;.ocK-\\'A 'l'En, among minrrs, a stream of' watrr, 
b1·ought iuto a trough, to wash away the sand from tin 
01·e. while stamping· in the midtlk. 

COCKETT, cockctlum. cockctnm. Tl1c custom-housl' 
sea.I, or thr oHicc where goods to be wooden shinr.'i, to 
kc ~ p them from splitting· am! gaUin~ Oy the piu of the 
blncl;. 

COC.KE'rT, corketl11,m.. cochetu..m. The custom.ho11sc 
01· the oilke where g·oo<ls to be transported ou·c Ji1· . ..,t cn
tc1·e<l, and pay thci1· custom; and. nrc to ham a rnckett!' 
signifing that tl1eir merchandises arc customed, antl may 
be discharged, See CusTo.:u-nousE. 

COCOS, in botany, a ~;enus Uelonging to the natural 
ortler of palm re. It is of the mo11oecia hexatlllria. The 
calyx of the male is tripa1·tite; the corolla triprtalous, 
with six stamina. The calyx of the female quim(lll'par
titr.; the rnrnlla tl'ipetalous; thr stigmata. thn•c; muJ the
plum coriaceous. 'fhere arc five species. The 1ufoci. 
pal is, 

Cucns nucifera, the cocoa-nut tree. It is s1111posed 
to be a native of the Mnl1livc, and some llescrt islanlls 
in the EHst Indies, and thence to have been tl'a11s. 
ported to all the warm 1mrts ol' America: for it is not 
fonud in any of the inlantl pal't.s, nor any where t'a1· 1lis
tant from settlements. It fr«1nrnUy rises 60 fcrt high. 
The body of the kunk, which g:enerally leans to one side, 
occasi011cd by the gTeat weig·lit of 1111ts it susl:tins when 
youn.~, is the cxactstiape of an apotl1ccary's la1·gciron }h.'S

tlc, being of an cqualthickness at to11 andatbotto111, ~ut 
some "hat sinallel' Jn the mi<ltlle; its colou1• is of a pale 
J.u·own thmughout, and the Lia1·k smooth. The kan~s or 
b1·anches a1·e often 14or 15 feet Jong. about 28 in numhl'r, 
winged of aycllowcolou1·, st1·aig·htand ta11rring. Thr pin· 
nre arc grncn,often three fert long next the ti-uuk, but 1.li· 
minshing in length towcwds the rxtrrmity of the branrhcs, 
which arc fastened at top by ln·own sti-ingy thl'earlH that 
g1·ow out of' them. of the size of ordina1·y JHlcktlu·ead, 
an<l arc intel'woven like a wcU. The nut., haug at the 
top of the trunk, in dustr1•s of a <lozen each. Each nut, 
next the stem, has th1·cc holrs closely stoppC'cl; one being 
wide1· and more easily penetrated than the 1•cst. When 
the kemrJ bC'gins to gr<>w it i11crusts the inside of the 
nut in a Ulueish, ,jelly-like sulJstancc: as tllis grows lrnl'
dcr the inclose<l liqui_cl, distill<'d into tl1c nut from the 
I'()ots, IJccomes somc,>i<·hat aC'id; and the kru·ncl, ai;; the nut 
ripens , becomes still iwn·c solid, and at lrngth li11rs the 
whole inside of the nnt f'or above a cp1al'tc1· of an indt 
thiclc, being as white as snow, aml of the Harnur ot a 
filbcrd. The quantity of Hquo1· in a full grown nut is 
frecp1ently a pint and l1pwarcJs. 'rhc husky kgc:mc11t 
of the nut cousists of stt·o11.~, tough, stringy f:lamrn1'it 
which, whrn removed fl-0111 tl1c fruit, 1·csemhlc CtHll'SC 

oakum. rri,e lea,·cs al'c w1·ought into hl'OOlllS, IJam .. 
mo(' ks in fol'm of net':i, mats, s;H'k8. and othrl' t1sPful utcn· 
sils. Tllo tree irs p1·opa.~ntcJ Uy planting the 1iut~. whirh 
in six or eight weeks wiU cornc 11p, p!'(hidcc.l they are 
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frc.•h am\ thoroughly ripe; but this is what few of tl1c1u 
arc wuen brought into this rou11try: for they arc ah' a}S 
gathered befo1·c they arc ri1>r, that they may keep dm·
iug the pac;sagt~. The brst \\ <LJ, thc1·efore, would lrn to 
gathcl· surh nut<; as arc tlt01·011gly 1'i11c in thril· native 
country, and plant them in a tulJ of dry sand, to keep 
them from the vermin during the passage. Herc they 
will fr1·qucntly sprout, which will be an advantage, as 
tht'.Y may thcu be immctliatdy planted in put.8 of mu·tli, 
and plu11g\!d in the ba1·k-stoH. 

CUC'l'lU.N, a gcnr1·al term fot· all alterations made 
in bodic!::t by the application of firo or heat: oftl1.is there 
ai·c various species, as rnatu1·ation, fndion, assation, 
elixation, w;lion, &c. See F1trnT10x, &.r. anti also thca.l·
ticlcs Pu.rn:\t WY antlDEcOcT10x. 

COD. Sec thous. 
CU L>E, a. collcctiou of the Iawr; and ronstitutionr; ol' 

the llornau ClllplWOL'S, made Uy ordcl' or Justinian. Tile 
code. is accounted the second 'olume of the civil Jaw, and 
contains 12 UooKs, the matteL' of whirh is neal'ly tlic same 
with that of tlic t.ligcsts, especially the first eight l>ooks; 
but the HtJIC is neither so 1rn1·c. nor the method so accu
rate, as that of the t.ligests: and it determines matters ·of 
daily use, whereas the lligC"sts tUscuss the more al>s tl'use 
anll sul.itilc qurstions of the law, gi,·ing the val'ious opi
nions of thn ancient lawyel's. 

CODICIL. Sec WILL. 
COE CUM. Sec ANATO>tY. 
CUEFl"'ICIENT'S, in algebra, sucl1 numbers, or gi

vc.n quantitirs, as a1·c put l.icfore letters. or unkno" n 
quantities, into which kiters they a1·csu111Josril to hcmul
tipHed: thus, in Sa, of b.x:,01·c.xa~ ; Sis thccocnicicntors a, 
b of' bx, and c of cx.".t'. 'Vhrn no uumlJer is pt'cfixed, u11i
ty is supposed to l>C the cocfficic11t; thus 1 is the codlicicnt 
of a, 01· of b. Sec ALGEBRA. 

COEFl!'ICIEN'l' of any generctting term. in jluxfons, is 
the c1uantity ~ll'i8ing from the division of that term by the 
gcnel'atcd quantity. 

COELIAC ARTER>. Sec ANAT0'1Y. 
CoELl\C l'AS!HON. Sec MEn1c1NE. 
Co•~LUC 'EI'I, in auatom~- , tliat running thl'Ough the 

intrstinum 1·cdum, along· with the cceliac al'kry. See 
ANATO.'IY. 

COENOillTE. in church llistor:r, an 01·<lcr of monks 
in the primiti\'C <"ltl'istian churrli. ;l'hcy were so callrtl 
oc:n nu u1uu (31ou. from li\'ing in common, in which they 
<liffl'l'l'd from tlir anarho1·ifrs, who rcti1·rd from society. 

COE LR, in hl·rallh·), a slio1'lli1w of pa11itinn in \><~le, 
in tl1c cl'11t1·c of the rsrntcl1ro11, wliicl1 cxternls hut a Ii tile 
\\<l)-, much shnl'f uf' tile top nllfl bottom, being· met by 
othr1· linrs, wliiclt form nu in·cgular pa1·tition ol' the cs
c:11tcl1<~on. 

C<WFJ':A. tile cqO're-lrrr: n g('nus of the monogynia 
ortkl', in tl1r 11rnta1Hlt·ia. cl:u;s <11" plants: anti in 1\ic 11a
t111·al nwtlwd 1·a11ki11~ i:111ll'I' Uic -t;'tft m·ilcr, stt>Hatre. 
The rol'Olla i'i l'unnl' l i;;haped; tlir stamina. al.ion the tuhq 
the hl'l'l'J i11frrio1·, displ'l'll1 1u1s; the se<•<ls :u·illatrd, or 
lta\'i11g a IH'o]lt' I' ntt·1·inr fr:\ ('1·i11~· 1lro11pit1g oft' of its 
own arc·ni·d. '1'lit•1·r :ll't' to sprdl'S, but that "hieh is 
most "01·thy uf attc·11tio11 is .... 11ppos<•d to hr ;1 nati'r of 
Arabia h'li,. (S"'' Platt· XXX \"I. ,,.-at. Hist. fig. l SS.) 
Tiu_• cnfli•;t \rahira s,·ldo1111·i..;1's more than lG 01· IS frrt 
ill !Jright; t!tr 111ai11 ."ifrln g1·uws 11priglit, and is toH1·cd 
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wilh a 1ip;ht-h1'011 n hark; the branches arr produced 
ho1·izonta.lly am! opposite, Cl'ussing <'arli othcl' at every 
joint. The Jean•s also stand opposite; and "hen fully 
grown an• about fout· or fh c inehts long·, and two bl'Oarl 
in the mitldlc, drcrcasing toward each cud; the borders 
arc wa' cd, aml the sm'facc is of a lucid gt·rcn. The 
flowers arc in·oducetl in clustc1·s at the root of thr leaves, 
sitting d0-se to the branches; thry are tubulous, and 
spi·rad Ojl'..:n at the top, where they arc dh idctl into fin•. 
pa1·t-;: they arc of a pure wliitr, and hcwc a grateful 
odour, but arc of short <lul'atio11. The fruit, which i~ 
the useful pa1·t, resembles a. cherry. It grows in dus~ 
tet·s, a.ml is ranged along· the branches unde1• the axillre 
of the lcar·i:s, of the same S'L·ce11 as the Jaul'cl, but somc
thi11.~ 1011.~t~r. '\rl1en it comes to IJe of a deep t·cd, it is 
gathered l'or exportation. 

Tlir coffrc-t1·cc is cultivated in Arabia, Persia., the East 
and West lu<lics, the isle of Bourbon, antl several parts of 
America. lt is also raised in l.iotanic gardens in several 
pa!'ts of Eu,.ope. It delights particularly in hills ancl 
mountains, whe1·e iti;; root is almost always dry, and its 
hca<l frequently wah.'l'ctl with gentle showers. lt prc
fe1·s a western as pert .. and ploughed gl'Ouml without any 
appearanre of grass. The plants should be placed at 
eight feet distance from carh other·, and in holes twelve 
or fifteen i11d1rs tlccp. If left to thcms<.•lns. they would 
rise to thr height of 16 or 18 ft-ct; but they arc generally 
stinted to five for tlie convenience ol' ga.tlicriug thcit· 
fruit with the g1·cater ease. Titus dwarfed, they extend 
their brancl1cs so, that they cover the whole spot round 
al.iout them. They begin to yield fruit the third year, 
hut a1·e not in full bcal'ing till the fifth. With tltc same 
infirmities tlln.t mo~t other trees arc sulijrct to, these al'o 
likewise in tlangrr of' being destl'Oycd liy a 'vorm or by 
thcscor·ching rays of the sun. The hills where tl1c coffee. 
tl'ees arc found ha,~e grnerally a gravelly or chalk bot
tom. In the last, it languishes for some time and then 
dfos, in the f'o~·mer it<> roots, which seldom fail of strik
ing between stones, obtain nourishment, and keep the 
free alirn and fruitful for so years. This is nearly the 
period for plants or the coffee-tree. The proprietor, at 
the eml of that time, not only finds himself without frees, 
but has his land so reduced, that it is not fit fo1· any kind 
of culture; and unless he is so situ:ttcd that he ran take 
a spot ol' virg·in ln.nd, to make himself amends for that 
which is totally exhausted by the coffee-trees, hi!i loss i8 
il'l'cparable. 

The roffer-t1·cr is sometimrs culti,·atrtl in Europrau 
g:i.1·dcns; hut it rer1uil'cs a storn. It ma.krs n. fine ap
vra1·rrn re at all srasons of U1c year, but rsperiallr \\hen 
111 llowcr, nntl \\ lwn the bc1Tirs al'l' red, which is f.)l'lll'l'al
ly in the "i11kr, so that thc.Y continue a long lime iu 
that slate. It is pro]Jagatcd from thr berries: but they 
must hr plantr1l immediatdy "hl•n ;~;nthr1·rtl 1'1·om the 
tJ·t·(', fol' thry loose their n·gctalh"e (pmlity in a nry 
sho1·t timr. 

CO'FFEll. in fortification. a hollow lodgmrnt anos:; 
a dry moat. from six to srnn fl'\'t drq>. and from 16 to 
18 b1·oad. the uppl'l' pad bt·i11.~ matlr or picrrs CJ!' timhC't·, 
t'Hisrtl two fcrt abo\C the Jc,·rl ol'that mnnt: "liirh Ettlr
cl('\'ation has hnl'dlcs. ladr.n "i1li ral'lh. fut· ils ronl'iu~, 
nntl Sl'l'\ rs ns a pnra1>et with rrnbrasu1·r~. 'l'ht· hrsit'p;
cd geucrnlly make use of thc•c cofths to t'l')'ulsc the 
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br0 1r1;ers, when they attrmpt to pass the ditch: they a1·e 
<listin,;uishcd only h.v their len.~;th from the cn1wni<'rs, 
which a1·e likewise somewhat Jrss in l.Jrt•a<IU1; anti differ 
£'.·om the fravCJ'SC and gallcr;. in that these are made by 
tile besicgc1·s, am.l the coffer by the lH•siegl·1l. r.ro save 
01l'mf-lrlves from thl' fire of these coffers the hrsh•gcrs 
cpaulc, or tlu·ow u11 the earth, on that side towi\rds the 
coffh·. 

COFFER ER ef the king's household, nrxt undrr the 
romptr-oller, who superi11tcnds antl pays the other offi.ccl's 
or the housrhold th";,. \\'ages. 

COGGSHALL'S slicling-rnlc. Sec SLTnt:rn-nur,E. 
COG:NATlO~, in the ciYil law, a te1·m fn· that line 

or consanguinity which is bebvcen 1m1lcs and females, 
hoth dcsccndc<l fr-om the same father; as agnatiun is for 
the line of parentage between males only tksrcntletl 1'1·om 
the same stock. In France, fop the succes~ion to the 
crown, they follow agnation; in Eng·land. Spain, &c. 
cog·nation: wom<'n coming to the snrcession accol'cling 
to the <l<'gl'ee of proximity, in tkfault of males, or their 
tlrc;cC'tHlants, from bl'anch to branch. 

COGNlSOR, or co1rn 11sor, he that passeth or acknow
ledgcth a fine of lauds 01· tenemc11Jo; to another. Cog
ni5cc, or couuscc, is he to whom the fine is acknow
ledged. 

COGNISANCE, sometimes signifies an acknowledg
ment of fine, and sometimes a powe1· or jul'isdiction; as 
cog·nisance of picas is an ability to call a rausc or plea 
out of anothm· court, which uo one can do but the king, 
excrpt lie ran showrl~arters fal' it. 

COGNITIO:Kll3 US MIT'l'£Nn1s, a Wl'it to one of the 
king's justices of the common pk as, m· other that has 
powct· to take a fine, aml wlw haYing taken it, delays 
to ccrti~y the. same, commandin.i; him to cc·.dify it. 

COGNOVl'l' A.CT10N1nr, is an arknov1-lcdgmcnt hya 
tlcr<'ndant, or coufl'ssion that the ]1lainti!f's cause of ac
Hrm is just; and who, to sarn law expenses. suff'ers 
judgmrnt to br entered against him; in this. case the con
fession gcne1·ally cxtl'ntls to no more than is contained 
iu the dcrlnration. with costs. 

COlL\Ill'J'A'I'lON, in the civil law, denotes th estate 
af a man ancl a woman who li\•e togetbrr like husbn11d 
and wife~ without being lcgall,r nrn_nied. Dy the com-
1non law of Scotland, cohabitation for a ;rear and day, 
ot· a complete twch·cmonth, is clccmccl cquirnlcnt to ma
trjmo11y. 

COHESION. The force callct! cohesion is inherent in 
the particles of all bodies, except caloric an<l light: for 
all l.>0dirs cxrcpt these constantly exist in m:i.sscs com110-
scd of an im]cfinite numbc1· of particles tmitr <l together. 
This force possesses till the characle1·s of aftinity. J. It 
acts only at h1HC'nsible distances; for \vhrnevrl' we re
move tl;c particles of a body to a Jirrccplilile <lista11ce 
from each other. they rcase to cohere alto,getlicr. 2. Co# 
hesion is exceedingly various in different bodies: though 
iu the same body, if other thiugs be eqna.I, it is always 
the sarnc. 'I'hus an iron rod is composed of pa1·ticlcs. of 
iron rnhering so strongly, !hat it requires an enormous 
force to sl'parate tbern. A smaller fo1·ce is nccessa1·y to 
o\·crcome the cohrsion of lead, and a still sma1ler to se
parate the particles ol' chalk from each othei'. In short, 
there are scm·•_Tly two bodies whnse particles cohere with 
the same force. The force of cohesion in solid bodies is 

con 
melt.Sured by the weight necessary to brrak them, or ra. 
titer to pull them asunder. Thus if a rud of ght5S is 8118 _ 

iicnded in a i1erpentlicular direction, antl weights attach
ed to its lower extremity till the rod is brokl'n by them 
lhc weight attached to the rod ju5t bel"lt'e it broke is th~ 
mca.su1·e of the cohesirn forte of the l'od. We a1·e indrl>t
cd to :Muschcubrocck for the most complete sd of expe
riments hitherto made upon the cohcsh'e fot·cp of solid 
bodies. Sickengen also h:LS examined the co!irsion of se
vel"al of the metals with much acruracy. Tlw t'C'SUfts of 
the laboul'S of tbe fi1·st of these philosophers, with '"'~ar<l 
~o mct~ls and wood, may be sct'n in the following t;~bfr, 
rn. winch ~he numbers denote the pounlls aYoiL·dupois 
which arc JUSt sufliricnt to tear asunder a, 1·od of each of 
the IJodies, whose base is an inch sc111arc. 

Steel, bar 
Iron, bar • 
Iro11, cast 
Copper, cast 
Siln:-r, cast 
Gold. cast 
Tin, cast 
Bismuth • 
Zinc . 
Antimony 
Lead, cast 

Locust-tree 
Jujeb • 
Reech, oak 
Orange • 
Alder 
Elm 
Mull>etTy 
Willow 
Ash . 
]llum 
Elder 
Pomegranate 
Lemon 
Tamarind 
Fir . 
Walnut . 
}Jitrh-pine 
Quince 
Cypress 
Poplar 
Cedar 

J. J\IETALS. 

JI. Wooos. 

135,000 
74,500 
50,100 
28,600 
41,500 
22,000 
4,440 
2,900 
2,600 
1,000 

860 

20,100 
18,500 
17,SOO 
15,:rno 
JS,900 
13,200 
12,500 
12,500 
12,000 
11,BOO 
10,000 
9,~50 

9.250 
8,~50 

8,330 
8,130 
7,656 
G,750 
G,000 
5,500 
4,BBO 

S. The nature of cohrsion ]ms been more happily ex~ 
plaiucd by Boseovich than 11y any other philosopher. In
deed it forms tlie most beautiful and satisfactory part of 
his theory. According to him, the particles of bo<lies co
hel'e together when they arc placed in the limit of repul
sion anti attraction. Two pat·ticlcs, whe11 situated at a 
certain distance f1·01n cacl1 other, reJ>C'l each other mutu
ally; this repulsion gradually diminishes 11.S the distance 
between the pai·ticlcs incre11.Ses, till at last when the dis
tance reaches a certain magnitude, the repulsion ceases 
altogethel'. If the distance is inrrea•etl CHI' so little, the 
imi·ticles now, instead of repelling, atfrart earh other; 
an<.! lhis attraction increases with the distance till atlast 
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it rrnrhes ili maximum. From this point it gradually 
diminbhes, till at last, when the pa11idcs have acquired 
a rc1·tain c.li~tance, it vanishes altog-ether. Ir the distance 
js inrrcaf5ctl ever so little beyond that distance, the pa.r-
1kks now again repel each other. He su11poscs that the 
insensible distance between two particles is dirided into 
nn indefinite uumbcr of pol'tions of alternate repulsions 
and attr;Jrtions. 

Bosco\ ich supposrs, that in all cases· of cohesion the 
partic:lcs of the cohering body a1·c so situated as to be in 
tl1<'sc Ii mils of cohesion with rcs11ect to each other. Ac
fOJ·ding to this \'Cry ingenious theory, cohesion is not, 
JH'O()Cl'ly speaking, a. force, but an interval between two 
fot·ccs. And even if we were to modify the theory a lit
tle, still wo must cousider cohesion as the balanci11g of 
two opposHc forc<'s, cithcl' of which becomes prevalent 
acconli11g H!i the cohe1fog particles a.re urgetl nearer 
~ach other or force<l to a greater distance. Conse<Luently 
if' we were to speak with precision, cohesion is not itself 
a for·cc, but the absence of a fol'ce. ·what has been l1ith
erto called the force of cohesion, is ti1e attraction which 
prm·cnts the rohcritlg particles from scpa1·ating from 
each other, anti which bc.;ins to act, or more precisely, 
which becomes prevalent, when the particles arc urgetl 
to a. greater distance fl'om each other. 

4. Boscovich has sl1own, in a very satisfactory man
ner, how all the v~wieties of cohesion may be produced 
by the diffnences in the size, figure, and density, of the 
cohc1'ing 11at·ticles. lt deserves attention, that in most 
cases the cohesive force of simple bodies is g·reatcl' than 
that of compound bodies. To this indeed the1·e a1·e ag1·ent 
numl.H'l'Of exce11tions, but Urn 01Jscrn1tion hold8 in a va
l'icty of instancC's • .All the metals cohere ve1·y sfrong·ly; 
the diamond probably coheres with no less fo1·re, .if we 
can judge f1·om its hardness; aud the cohesion of sulpl1ur 
is nlso vm·y considerable. Thus if we except phospl1orus, 
all the simple sn!Jstanccs arc 1·cmarkablc f9r rohcsio11. 
Those of thf'tu wl1icl1 arc in tl1e state or elastic flnids must 
be cxclutkd altogcthe1·; b<'causc in that particular state 
the f"H\l 0ticles, i11stcad of he.fog in the limit of Cohesion, n1•e 
actuallJ rcpl'lJcd. In the earths, too. surlt ol' them at 
lcnsl as ai•c found rh1·yslalliZcd in a state ol'pul'it)', ll1c 
rohrsion is rn1·y stl'ong. 'Thus lhc sapphire or cl11') stalli
zrd alumina, and rock crystal or ci·ystallizcd silica, a.re 
:tlwa~s n•ry !Jard, and rxliibit a much sh·ongc-1· col1csion 
tlornlimt'-.1.;to11c, or ma~nesian sto1ws, \\hich :u·ccompos
rd of hctcrogC'ncous bodies. This remark, howeHr. by 
no means applirs to till' metals; for in them the cohesion 
is very ol'tc11 rncreascd ronsicleralily by alloying them to
i;cthrl'. Thus thr cohrsoin or copper is doullled uy alloy
ing "itl1 one-sixth of its wright of tin. thou~h the colic. 
sion of the tin is srat'rt'ly om·-si.xth of that or the copper. 

The. cohesion of metals is g1·ratly incrrasec.l by for.:;
ing them, am! by drawing them out into wire. By this 
la.'il 01wration gold, silw1·, and bra3s, han' thci1· col1c
sio11 11cn1·l) h·iplctl; <'OJIJll'I' antl i1·on mo1•c tlmn doul.ilud. 

5. 'l'hrrr arr tlll'l~c states in which bodies exist cx
rt•t•din~l.' tli'>tinct from racli other: the statr of solids, 
ol'li11uid,, and ol' elastic IJ1dds. In !hr fi1>st two states the 
pal'! it'lc·.'i coht·1·<' with nHH'<' 01· less fot'Ce; but the cohrsion 
p1·mhu·<'s in thl'm H't'Y <liflb·cnt effects. In the first it pre
~·t•nb all 1·datht• motion :un011,t;' U1r 11uticles thrmsrh cs; 
111 the sccoud, this 1·d .. tirn motion is left at full liberty. 

Ilcncc in solid bodies th~ n10tion of one pariiclr ic; fullo\\ -
etl !Jy the motion of the whole mass; or if' tluit is impo~
sibk, the cohesion is destro.) ed altogethc1-. In liquid'i. 011 
tlie contrary, the motion of one pactidc is not uerrss:1ri. 
Iv followed by that of the rest, neither docs that !l1°Jb 111 

Jest.ray the cohesion. Boscovich has shown, that sohJil.} 
and fluidity aJ'e the consequence of the figure of the co
hering particles. If that ligut·e is surh that the pa1·tideh 
may change tl1eir position without alte1·ing theil' rt.•la
ti' e distances. the conscqurnce must IJe fluidit); bcca11sl~ 
in that case there is nothing to o!Jposc the motion ol' any 
i11dh itlual p~H'ticle. This happens when the JJru·ticks :u·c 
spherical; but if the figure is such that the irnrticks c:rn
not change thcil' position without altering tl1eir relative 
tlistances, the bodies which they compose must IJc solidi;;. 
because all J'elative motion of an individual pa1·ticlc is 
opposed lly tlie attractions and repulsions of all the sm·
rountling· pal'tides; for every motion must bring the pru·
ticle out of the former limit of' cohesion. This lia11pcns 
when the particles ham the figure ofpa.·aHclopipcds, 01· 

any other fig·ure exce11t that of sphcrl's. 
This explanation is exceedingly ingenious; hut it 

would 11ot be an easy task to explain liy means of it all 
the phenomena of solidity and fluidity. How comes it, for 
instance, that tile adtUlion of a certain <lose of caloric 
rendrrs a bodv fluid which was before solid? If it !Jc :rn
swel'cd, that ii acts by combining with the pal'ticlcs ol' 
the sol.ill in such a 1mu111cr as to render them spherical; 
how comes it. in that case, that gold and platina, metals 
"hich are ductile and malkable. 111·opc1·til'S which indi
cate a kind of approach to fluidity, and of course sphc
ririty, in the ]l~tl'ticks of tltcse mdals,-how comes it 
that they rcquii·c so much mo1·c caloric to rcn<lel' tlicm 
Huh! tltau l.li.sniuth orsu}~)hur, whirh a1·e altogether brit
tle? 'Ve must rather considc1· fluidity as a kind of solu
tion in calorir, analogous to the solution of salts in wa. 
tel'. But tliir; explanation, thougl1 it would 'C.lo \cry well 
in many instances, would lead us in otl1e1·s to <liftkulties 
as great as those which we a1·c endeavouring to amid. 

The cohrsion of liquids is often very co11sideral.Jlc. 
Arco1·ding to sit Isaac Ne\\ion, it is 11ca1·ly 1woportion
al to the density of the liquid. This holds pretty accu-
1·atcly in sc,·c1·al instances: but it is not easy to a.c;rertain 
tl1c rnhcsion ol' a liquid with precision, beCause the par
ticks slide upon each other; and the column oftlic liquid, 
"hose cohesion we are measu1·ing, ;11\Ya:'·s becomes 
smallc1·; till at last it consists only of a 'ci·y small 11unr-
1Jc1· of pa1'liclrs. 

,-isritl bodil'8 ha,-e pat·tides approarhin,g fo aspl1rrical 
form; Out dcviatiug from it so fa1· as to occafiio11 a rer
tain 1·esistancr to the rdative motion of llu.' JHu·tirlc~. 

Solid bodi<.'~ arr of two kinds: thry mny t•ilhr1· 1·<'1;:;jst all 
changt• nf tlistancc in thcil· pai·ticJes sn sl1·ongly as 1101 
to be capablP of romprchcnsion CH' tlilatatiun \\ilhont a 
b1·carh of' rolw .. -,iou; 01· tlwy may admit of' hoth to a rc1·
t:ii11 dci;1·ce with facility. The fl1·st uf thc'c co11stit11tc·• 
hal'dncss; the seconcl constitntcs softm·ss ii" d16 1n·arliclcs 
rctai11 thcil' new situation, or dasticit\ if they return 
again to thrirold positio11 "hrn thr ex'irl'llal fo~'CC' is re
morcd. Ductility and mallrabilit) llqwnd upon th<' same 
stalr as softnrs~. onl_\' thc pal'ticlrs rt·quil·c a .e;reat.cr 
fol'cl' to make them change ULcir situation, and assume 
a ur" one. 
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6. When a solid body is plu_ngecl into a Jiq.,irl, if the 

p•u·ticles of the liquid attract those of the soli<l with a 
g1·cat<'r force than 1..hl'sr last partidrs atfrart rach othe1·, 
I hey arc gl'adually cal'riell off by the lluid, autl combine 
with its p:u·liclcs, that is to say, tl1e solid is g1·adually 
tli<::solvcd. 'rhus sugar is <lissoln:d by water, antl su1-
plnu· by oil. The Jlarticles of the svlid thus clissoh-cd al'e 
Pach of tl1cm surrounde1l an<l comliitu:•d with ii. ceJ'tain 
number of' the pal'ticles of the lic1uid. Hence they must 
be anangrd in the liquid in rcgula1· order, and at rcgu
Jar dista1H:c·s from each other. The greater tlic nurnber of 
!Jal'!icles thus dissolrnd by the liquid, the smallel' is the 
affiuity by \\ hich carh of them is rrtaincd, because it is 
sm·rountlctl by a smalJer numhcr of p~u·ticlcs or the li
quic.I. But the g1·ratcr must he the force with whirh 
tla•sc }Jarticles arc attr~ctccl towards each other, and of 
<'Olll'Se tcn<l to form the solid again by cohesion; because 
Hie greatCl' the numiJel' of the rar-ticks of the solid dis
solved in the fluid, the nearer they :U'c to each other. 

'l'J111s it appears that the affinity hetwecn the fluid and 
solid (liminishes with the quantity dissolved; but that the 
tendency to cohesion increases with that quantity. Con
sequently if the solution is supposed to go on, these two 
011positc fo1•ces must at last balance one another; and 
whenever that ha11pens, the liquid can dissolve no more 
of the solid. If it did, the particles of the solid would in 
part cohere, and form a ucw portion of the solid a.gain. 
'Vhcnever this happens, the 11ui<l is said to be saturate(]. 
r.rhe saturation of a fluid then does not mean that its affi
nity for tl1c solid is satisfied, but that it is not gt·eater 
than the tendency of the combine.d pal'ticlcs to cohc!'e. 
Now when a liquid is saturated with a solitl, if by any 
means we can abstract part of that liquid, the cohesh'c 
force of the particles of the solid m11st gain the superi
ority; antl the consequrncc will be, that they will unite 
auc.l fo1·m soHd bodies anew, ti1l their number is so much 
tHminished, that their mutual attraction is again coun
terbalanced by the affinity of the liquid. Hence the rea
son that e\·apo1·ation occasions the crystalHzation of 
those bodies "hirh are held in solution by these liquids. 

7. 'rl1csr different solid botlies differ excessively from 
each other h1 thcil'tendency to cohesion; and thisdi!fcrrnrc 
ean only be ascertained by experiment. Thus the tendency 
to rohrsion, and the force of col!esion, in silica, is so strong, 
that whrn it has been precipitated from a solution by eYa
pnration, it rnnnot be dissolYcd again jn the same lkpii<l. 

This tcndrnry to cohesion, and t11e consequent inso
Juhility of the compou111l, pro<lure many of the most im
}Jortant phenomcua of chemistry, as they occasion the 
''atfous precipitations and dccom}lositions which so of
ten take place when diffrrcnt substances are mixctl to
gcthr1·. See AT'I'RA.CTJoN, and M}~CHANics. 

COHORrr, colwrs, in Roman antiquity, the name of 
pal't of tllC Roman legion, comprehemling about six h11n
dred men. There were ten cohorts in a lrgion, the first 
of"hich exceeded a.l1the1·est, both in dignity and num
ber o~ men. When the a!'my was ranged in o.rder of bat
tle, tl\e fil'st cohort took the right of the lil'st line, and 

~!'::·f~\f,o~l~;~~lei'~rt~~~r ;;~~11;~:1:'~1e~;:~c~~~~1 ~1~~1 ~h~;;~ 
fifth on the lelt, the second between the fil'st and third, and 
the fourth between the third and fifth: the firn l'Cmaining 
cohorts formed a second line, in their na\ui·al order. 
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COIF. 'l'hc sc1jrants at law a!'C othe1•wise railed scr. 
jrants of the coif, from thC' la.wn roil" thr\' wr.u· on their 
h{'acls, under thdr cap.;;, whc11 thl'Y al'c trenkd, and al
ways after. 

COIN denotes all the se\·c1·al stam11s and spt'ries of 
money in any nation. In carlir1· tinws. whrn thr m•rrs
sity of trallk 1rnt men u11on the- expedi1 nt or hayj 11 ... 
money; and metals, on account of thr11· fi11111u·ss. rlcai~ 
li11ess, and durtJUlcness, wr1·c rhost'n f,>t' tliat t•111l: C'ac·h 
person cut his metal into piC'crs of' clitR·1·l•nt sizrs and 
fo1·ms, according to the quantit.v to hr gi\'CH 1111· any 
mcrchaniJize! or a~cording to tin· tk111an1l ol'thr Sl'lll'l', 

or the <1uant1ty stipulated hebn·en thrm. It was w;u:tl 
thrn to go to rna1·ket hukn with nwtal. in }ll'oporfion to 
the pt11Tlia8e tn be made; and fnrllishc<I with instrunwnts 
l'ot· proportioning it, ancl with SC'aks !'or dealing it out, 
according· asocrasion 1·1.·<p1i1·cd. By tkg1·t•rs it1H1S found 
mol'C co1wcnient to have picrcs really wcighc~I: arnl as 
there wC'rc <liffcrcnt wcightc; requirc.tl, all those of the 
same weight were distinguished with the same nrn1·k or 
flg-urc • .At length the g1·owing comnu~1·ce of money be~ 
g·i11ning to be tlistu1·bcll with frauds, both in the weight~ 
and the matter, and the public auth01·ity intr1·posed; and 
hence arose the ffrst stamps, or im1wcssions of money, 
to which succeeded the names of the moneyers. and at 
length the effigies of tl1e }ll'ince, the date, legend, a.nil 
other lll'C.cautiuns to ]ll'Cvcnt tl1e alteration of the s1,ecic: 
thus we!'e coins completed, "nll gradually IJrought to 
thC'ir present perfection. Sec Co1N.\GR. 

'l'he fullow;ng are Tables of the most remarkable 
Coins, both ancient and modern. 
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or these the llraclima, dicfrachrna, &c. w~re of sihrr; 
the t·cst, fo1· the most 11a1·t, of IJrass. The Grecian gold 
coins wet·e the stater aurcus, '"·01·th 25 Attic drachms of 
silvr1·; the stater Cyziccnus, stater Pl1ilippirus, nnd sta
ter Alrxanclrinus, wol'th 28 dmrhms; the stater Da1·icus, 
according to Jose11h11s, wo1·th 50 Attic dracbms, and the 
stater Cn.esius, ol' the same rnlue. 

rl'llc 'alue of the Roman coins. 

I
TerunCJllfi - - -

~1~1mhbclla -
4 ~, L1hrll.1, or As -

1~~ :J:l~str1t111s -

1

20 11 •• 5, 2,'Q
1
11nat111S } V1cto1'1.ttus 

40 who 2~1ocua1·1u8 

l. s. tl. q. 
0 0 0,1~~ 

0 0 1,50~ 

S-y~ 

3! 

0 0 7 

Of thf'Sl' tl1t' lknarius, victo1·iatus, S('~tr1·tius, mid some
timl'S thr as. Wf'l'(' or silver, the l'l'St of Urass. Tiu." Ro
man r.; Id coin was the am'l'Us, which \Highcd gcncraJly 
do1111k till' drn:11'ius, tlir "\-:tlur or "hich. ar-
-cordi11g to thr lir~t 1n·opu1·tio11 of coinage /. s. d. 
mcnti1.rlrd h.) Pim.), \\ ni; \HJl'th I 4 31 

A, "Cording to the proportion that obtains 
amn11g u1.;, \\Ol'lh - I 0 9 

Arcol'diug tu till• tkrnpk proportion. mrn-
tioned by Lil) and Juliuo l'ollux, wo1·tb - 0 12 11 

73 

According to the proportion mentioned by 
Tacitus, and which afte1·wa1'ds obtained, 
whcrrby the aurcus exchangccl for 25 tlcna-
l'ii, its nJuc is 0 16 ti 

Jt must be observed, that in all these tables of ancient 
coins, sil \er is reckoned at five shillings, and. gold at four 
11ound.s, the ounce. 

Modern coins, current in the four quarters of the 
earth at this day, arc either made of metals, or they are 
shc11s and fruits. 'l'he metals <U'C gold, stlvcr, coppcl', 
tin, and lead; to which may be ad<lecl hillon, a mixture 
of silver and co11per in a certain iwoportion, 

In Europe none are used besides gold, s~lver, copprr, 
antl biJlon: in some parts of the E~L'5t lndws they like
wise use tin and lead: as to sl1c1Js and fruits, they arc 
the small money of several nations in Asia, Afrira, am\ 
Amel'ica. 

CorNs, British. In England, the current species pf 
gold we1·e formerly the guinea, half-guinea, jacol.Jus, 
lam·eat, angel, and rose-noble; the four last of which. arc 
now seldom met with, haYing been mostly co11vCJ'te<l rnto 
guiueas, chiefly during the reigns of Clnu·lcs II. and 
James II. 

The silrcr coins are, the crown, half-crown, shilling, 
and sixi1cncc: there are likc\\isc penny, two-p··11ny, 
three-penny, and grot pieces in silver, but these are on
ly for cul'iosity. 

'I'lie copper coins are the penny, half-penny, and fal'th
ing. 

Yaluc aml proportion of th~ English coins, ancient and 
modern. 

I
Fal'thing 

Qlllalrpenny 

-"~IPenny 

I ~~:1 l::, H~,i~~l~~::~::·n 

I 
960 4801 ~4f 1~::: ::±IP011nd, accom11t 

~1~~~1~1.:! 12
1

lf'Guinea 

1
~5

1
10 5 Ii Jacobus 

_l_i_ ~ 9}\3.ii- Cal'olus, or faurcatr. 

In Srotlantl, by the articles of the union, it is ap]Joint
etl that all the coins shall ltr reduced to tlicEn~li.':ih. and 
the same acco1npts be obsrrvcd throughout tht• wholn 
island. '!'ill then. the Scotdt liad their pounds. shillinA"'ii 
and pence, as in England; but thciq1oullll was Out hrcn· 
ty pence En,;lish, antl the others wl'l'l' in pl'Opui•tion: ac. 
cordingly their 1nark was l Ss. 4cl. Scots, current in En .. 
gland at 1S4tl.; thcit· noi.Jle in in·oportion. 

Besides these they hntl thcidcn·norl'l', prnC(', a1lll half
pence; their penny 1-1£th of that of En~lanil: hrsidt'!'l 
base nwuey of arhisons, ha.whees, am! phu·k.-,~ th .. ~ butllc. 
l-6th of the penny. i of th~ achison, ;. of the IJawlH.·r, 
and i of the platk. 

Jn 11-l'land. the C'oins arr as in England, Yi:z. ~11i11ra~, 
shi1H11gs. &r. \\ith this cliffr11.•11cc, that th~ E11.~li-;li sl1il-
1i11~ passes l'ot• twenty-six half-pcucc, which a1·1~ tlu· m•~,) 
t•oi11 pcculial' to that coun1rJ. • 



COINS. 

Coins ef the French Empire. double pistole and piece of four pistoles, and under it the 
The current coins ol' ·France were formerly the double lialfpistolc; to whicl1 must he added the castillans of gold 

louis (gold), the Iouis (gold), the piece of six Iii rt•s (sil- The ~ilvc.t• 1~1oney is the piastre, or piece of eight rials; 
nr), that of three livers, the eru (silYcr), twenty-tour a1~d it~ f.hmmubons; as also the sm111lc rial, with its di. 
so.ls piece (silver), the twelve (silvc1·), the r;ix sols piece mu~ut10ns. The copper coins arc the ochavos, or octaYos, 
(silver), the large 01· double sol (of co11per), the sol (of winch arc of two k1!1ds: the one equal to only four mara
co11pc1·), and the l1alf and ,1,in1-tct· sol, or 11ieccs of two ''e<hs, and ordmarily called quarta; the other double 
arnl one liard. There arc also ancic'nt11ieccs made of cop- tins, aml called double qua~a: and lastly the ma.ravedis. 
per and Hilvcr, denominated pieces of six Hards, value It must Ue observed, that m Spain they have new mo
one sol and a haJr. ney anti old; tb_e old current in Sevil, Cadiz, Andalusia, 

Acco!'<lmg to the nc-w system, an attempt has been &c. is_ wor~h 2,, per cent. m?rc than the _new CUI'l'ent at 
made, with paitial success, to intro<luce the following cm·- Madrid, Bilhoa., St. Sebastian, &c. Tlus difference ie 
rcncy. The denomination of livre has hccn changed into owing.to their king Cl~arle~ JI. who, to prevent the cx
that of franc, with an alteration, in the small pi·o11ortion po•·tatwu of money, raised 1t 25 11er cent. which howev
of only three pence to thclouis. r.rhe f1·anc is then assurn- ever he was ~thle to effect only in part, several provinces 
ed as the basis or unit of ;:tll their com1rntations; and all still retaining the ancient l'atc. 
values are i·eckoncd 1111wards by tcus, hun<lt·eds, ancl Value and 1n·oportion of the Spanish coin. 
thousands of francs, and downwards by tcuth parts and Qum·ta, 4 maravedis 
hurnlredth parts of francs. Octavo, or doublequarta, 8 maravedis 

Some coins have been put into circulation agreeable to mal, old P.lata, equal to o 6! 
tl1is new system, ''iz. in silnr pieces of 5 francs, in pie- P~ece of eight, or l)Iastre 4 6 
ces of 30 sols, being the fourth of the franc, and in pie- Pistole 0 16 9.S 
ces of 15 soL,, being the eighth of the franc; iu copper Co1Ns, Portugnese. Those of gold are the mocda 
pieces of 5 ceutim~s (five l11uulredths) equal to the old d~o~·o, or as we c~tll it, mohl_ore, which is properly their 
sol, amloflO ccntmtes (ten hundredths) or one decime, pistole; above tins are uo11p10 moedas or double pistolcs, 
equal to the double sol. and quad1·1111le species equal to five pistolcs. The sill'cr 

VaJue of the coinage of both nations.-As a primary coins are t?c ~rusada, vataca, or piece of eight, and vin· 
principle, the tra.veller must 1·ecollect, that whenever the ten1, of wluch they have two sorts, the one silvel' and the 
course of exchange between the two countries is at par, other billon. The ree is of copper, which serves tltcm in 
tl1e F'rcnch louis is to be considered as of equal value :O accompts as the maravedis do the Spaniru·ds. 

~~~,~~i~'.:~:,~~:'.:~. sterling. French Value. ste~~~;gree, or rez, equal to three-fifths of a farthing 

The guinea is equal to {One]~~~~=- and one 24 sols ~!~~;~~:ia~~~·e,~intcms. 
The crown piece - 'I'he six livre piece. 
The half-crown - The tln-ee Ii vi·e piece. 
The shilling - The 24 sols piece. 
The sL"<]Jence - '.fhe 12 sols 11iece. 
The penny - The double sol. 
The halfpenny - The sol. 
r.rhe farthing - The deux Hards. . 
Exisling Pl'ench Coins. French Value'. 

Tl~~ 1fi~~~e~o~:~~:.~~~~} One pound sterling. 
The six line piece - Five sl1illings. 
1.'he five. franc piece - Four shillings and two pence-. 
"1"'11elivre piece - Half-crown. 
Tlie 30 sol piece - Fifteen 11ence. 
The 24 sol piece - One shilling. 
'.fhe 15 sol Jiiece - Seven pence half-penny. 
The rn sol piece - Six pence. 
'}'he 6 sol piece - 'l'hree pence. 
'l'hc doublesol - A penny. 
The 6 liard piece - Three farthini;s. 
The sol - One halfpenny. 
The two liard piece - One farthing. 
The lta1·d - Half a farthing. 

I. s. d. 
Jlli-moeda, or 11alf-pistole o 13 6 
Maeda d'oro, or pistole 1 7 o 
Do11pio moeda, or double pistole 2 14 o 
Ducat of fine gold 6 15 o 
Ilcsides the above, they have also pieces of gold or tl1c 

value of 3l. 12s., Il. 16s., and other!mbdivisious. 

'1?~~~~:;~, ~~~~f:~, ;.~~~~~~)~{~~~~ ~:~~1~~w~~~~:;it~sa~~ 
~}'~~~~~~'.'· The sliver is of Lillon: the duyt and penny, 

l. s. d. 
Ducat of Holland 9 3.2 
Ducatoon 5 5.59 
Patagon, or l'ix dollar o 4 4.28 

j\:~ ~~;~~1~~~~;;:: ~~~~~:i:~;i:i~~=~vers ~ ~ ::~: 
The lion dolla1· o s 7.07 
The schelling goes for six slivers, and the ortkeis the 

fourth ]Jat'! of a stiver. 
~.oms, Flemish. Those of gold are imperials, rides or 

P!Hltps, aliJCJ{s, and crowns; those of the silver are philips, 

~i;<c~::~:;:'p~~:N~.us, schellings, and guldens; and those 'The livr~ or franc is a nominal value, equal to ten
pcnce English. The tenth part of a franc is called a de-
~,~~:: and the hundredth part of a franc is called a cen- Groat, 8 patards 

Co~Ns, Spanish •. I~ Spain, and the states deJ1ending ~~7,~Jri~~ver 

l • •• d. 

upon it, the gold com JS the pistole; above which arc the Gulden 



COi.NS. 

/, s. d. 
Rix dollar, dollar, patagon o 4 6 
Imperial O 11 9 
Co1Ns, German. Those of gold al'C ducats, which are 

of val'ious kin<ls, oboli of the Rhine, and florins: of this 
last kind there are some likewise of silver, besides rix 
dollars and izelottes, which are all of that metal. 

s. d. 
Ducat of the bishop of Bamberg 9 s.2 
DucatofHa110Ye1• 9 2.7 
Ducat of Brandenburg 9 5.2 
Ducatoon of Cologn 5.02 
Rix dollar or patagon ofCologn 4.53 
Rix dollar or 11atagon of Leige 7.48 
llix dollar of Mentz 7.27 
Rix dolla1• of Frankfort 4 6.53 
llix dolla1· of the Palatinate of Nuremberg 4 7.55 
Rix dollar of Ltmenbut·g 4 6.65 
Old rix dollar of Hanover 6.0S 
Old bank dollar of Hamburgh 6.92 
Rix dollar of Lubec 7.54 
Gulden of Hanornr 4.14 
Gulden of Zell 2 S.07 
Gulden of Brandenburg 3.81 
Gulden of Saxony 4.12 

CoINs, Italian. The several states of Italy have seYe-
ral current moneys, though there are some rommon to alt, 
such as the pistole of gold, ·and the ducatoon and florin 
of sihrcr, which nre. of Yarious weights., fineness, &c. The 
coins pcculial' to Rome are the j ulios of silver, the pig
natrlle of billon, and the 1nLyoco, demi-IJayoco, and 
quadr'inc, of copper. Venice has its se(p1i11s of gold; its 
justins, or ducatoons, antl dcrlingucs, of sihcr: Naples, 
its cal'lins: Genoa its Cl'Oisats; Savoy and Piedmont, 
lys, all silver: the last state has its pa1iiroles and cavales 
of billon. 

Gold coins of Italy. 

'rl1c sequin of Venice 
'l'he old ltaliau pistole 
l1 istolc of Rome, Milan, Venice, Florence, 

s. d. 
9 5.7 

16 7.6 

Savoy, Genoa 16 6.7 
Double ducat of Genoa, Venice, and Florence 18 7.7 
Single ducate of the same places 9 S.8 

Silrnr coins. 
The. old ducat of Ven ice 3 4.50 
The durat of Naples s 4.43 
'J,hc durat of F'lo1·ence or Leghorn 5 4.62 
'l'hetarin,or fifth parto[the ducat,ofNaples O 8.09 
The cal'lin>or tenth part O 4.04 
The escudi, or ct•own, of Rome, or piece of 

tcnjulios, or one hundred b;iyocos 5 1 
The trston of Rome, or piece of three julios I 6.32 
'I'hc julio of Rome 0 6.10 
']'he croisat of Genoa 6 6.74 
Justine of Vcnire 4 9 
Derclingue, one-fourth of thejustine I 2! 
Cotlis, Swiss, are ratzes and blazes of billon; the 

ratze equal to t of a penny sterling: and the blaze of 
Berne, nearly cq uni to the ratzc. 

The G1lrman, French, and Italian coins, are cun-ent 
'here. 

Co1Ns, Polish. 

The golden ducat 
The old silver dollar of Da.ntzic 
The old rix dollar of Thorn 
The Ill dollar of Sigismund III. and ma

dislaus IV. kings of Poland 
Abra 
Roup 
Groch 

Co1Ns, Danish, are, 

s. d. 
9 2.1 
4 6.27 
4 5.85 

4 6.4 
l ot 
0 4! 
0 o: 
s. d. 

The gold ducat 9 3.2 
The horse 1 1 ! 
The four-mai·k piece 2 8.~s 
Marc tubs l 6 
Schesdal, or two marks S 0 
Rix mark 0 11 
Slet mark 0 9 
CoINs, Swedish. Those of copper are the roustique, 

alluvre, mark, and money. 
s. d. 

A gold ducat is equal to 9 3,2 
An eight-mark piece of sih<er 7 !! 
A fou1·-mal'k piece 2 1 
A chl'istine l 1 ! 
Caroline l 5;! 
The Swedish money 'properly so called, is a kind of 

coppe1·, cut into little square pieces, or plates, about the 
thickness of three English crowns, and stamped at the 
four corners with the Swedish arms; and current in Swe· 
den for tt rix dollar, or piece of eight. 

Conrs, Muscovite. 'I'he proper coins of Muscovy are, 
s. d. 

The copec of gold, worth 1 6 ,;, 
Co pee of silver, or denaing o I 
Polusk O Of 
Motolske o O! 
The ruble of silver, valued at 4 6 
The cheroonitz of gold, called ducat by fo-

reigners 9 6 

·CotNs, Tnrkisha The .gold coins are zingerlees, 
worth two dollars two-thi.rds; and tomilecs, worth two 
dollars and a half, reckoning each dollar at 108 aspers; 
the sultani, xeriff, and chequeens, each worth about 9s. 
4rl., 5d., or 6d., sterling. 

The silver ones are the asper, worth a trifle more 
than a farthing sterling; and the para, or medin, worth 
three ac;11ers. 

Co1Ns of t11e coast of Barbary. Though the general 
currency in these parts is Spanish dollars, French 
crowns, Hungarian ducat<;, and the Turkish golden sul
tanins, there al'e some coins struck by tlie kings or 
deys in their diJferent territories. 

At Morocco, the metacals are a sort of gold ducats 
made by the Jews at their 1itcasm·e, so that their stan
dard is very uncertain. 

Tl~cre arc also the bl~nquille of silver, worth 2!d.; and 
the hlour~ of copper, eigh~ of which go to a blanquille. 

At Algiers, the.gold. coms RI'C sultanins and aspcrs; 
and burbas, of which StX go to an asper. The duhla is 
silver, and worth about 4s. 6d. The rubie, median, and 



corns. 
zian, arc of gold, the til'St equal to SS aspcrs, or ls. 9ll. 
•Ill! the last 100 aspets. . 

At Tuuis, the) ha' c sultan ins of gold, but heavier by 
one-third than those of Constantinople: the nasura of 
•ih er, tut nearly s<1ual'e: and du bias and burbas, of the 
same, nluc with those ol" Algiers. 

Co IS s, Pcr.sian, a.I'C ~ither of silver or copper: of the 
fir,t kind arc the 

s. ti. 
Abassi, equal to 1 4! 
1\Iamoudi o s! 
Shake• 0 4t 
Tl1c copper coins are tlie casbcqui, or cabscqui, ~q11~l 

1o 5-12ths of' a 11cnny sterling. 'I'he tclac, or cheras1s, 1s 
ol" ~·oJd, but it has :no Clll'l'CllCY amo~1g the mr1:chants, 
being only a medal struck by evei·y krng of Pe1·si:i u1io11 
hi!-! accession to the c1·own. 

Co1Ns, Chinese. Throughout the k.ingdom of China 
.and rI'OllCfUin there arenOt}ll'Ope1·]y any coins struck; in
stead oftl1ese they cut their gold and silYer into little pie
ces, of diJfore11l weights: those of gold arc called golt
schuts; those of silvt·r the natives call learn, the Poi·tu
guese ta.els. Ecsides th('se they 11ave ~small m~nC'y ofk.a<l 
1nixe<l "ith. tlie scum of copper, hanng hole~ m the nud-

~:~s t7s 
8~~W~1t~=~a~~:~~'r;,1;~ e;~~s~f a~~~·~,~~ 1~;:~;1~:i~v ~lee!~ 

nsuaJ]y holds 200, is raJJecl santa. 1."'here arc two sorts 
of g;1ltschuts, the one of 32 and 1-ith ouncrs, and the 
other butlrn1f' as much. The tacl, or leant, is equal to 6s. 
Sil. stciling. The caxa, cas, or 11itis, is onc-tl1ird of a. 
farthing; S00,000 ofthcm are only worth about 56 guil
dcl's and 5 slivers of Hollo.nd. 

Corns of Japan. The Japancs~ strik~ coupant•. both 
of gol<l aml silver; and C0Jll1er pieces with holes 111 the 
middle, like those of China, six hundred of which m_akc 
the tacl. rr11e other moneys, which they cut, like the Ch.i-
11esc, of different wcigllts, arc chiefly three: tl1e Jar~cst of 
the weight of six reals, viz. 48 taels, the tael cqu1rnlcnt 
to 7:> Dutch stiYers; the second equal to G and a half, 
and the thir<l to 1 and l-16th. 

Coupant of gold, weighs one oun~e six draclnns; its 
figure .is a long oval, the lon&"est thametcr about four 
inches, and the shortest half an mch: woi1:h 61. 12s. Gd. 

Other coupants of gold, 11ear one-third of the fol'mer, 
amounting to alwut 2.l. 4s. 2cl. Cou11ant of siher ctu·rcnt 
at4s. Gd. 

Copper money, seven-twclft_hs ofa fart~1ing. 
Co1N·s of s;am. In the tlom11110ns of Siam are struck 

gold pieces fiveo1· sixgrains l1e~·derthi1Il t!1c~1all'-pistole 

~~e8l:1ai~~n~1~~~;!~~~c ;;:~i~·~w~~1~~~~~: ~sf ~~~· 1t~~~t'o~."~~1a~~ 
the diminutions of wl1icl1 are the mayon or seling, ! of 
the tical; the fouang, j of the mayon; the Jmgc, i of the 
fouaug·; and clam, i of the pa.ge; the1:e al'e also sornpays, 
in value f a fouang. The tica.I weighs. 3 gl'oss and 2_3 
grains, wl1ich, reckoning the ounce of silver at 3i lou1s 
toumois, is 32 sols and 4 deniers of that money, as it 
weighs near half an ounce. 

Corns of the coasts and islands of the Indies. The 
principal, and those most generally cuncut, are pa,;o
tlos, rupees, larins, fanos or fanoms, and coupans, each 
uf which are sh•uck botli of gold and sih cl'. Besides 
these, there are also particular coins: as at Goa,. St. 

Thomases of gold; at Surat, .\ gra, and the l'estoflndo8• • 

tan. the Jlecha, or pessa,, ~ml doudu!<i, nll of roppcr; tlte 
hasantcos and chm.las, of tm. The gold }lagodo is COIJlw 
mon on nll the coasts of Cnromandcl, and almost the onw 
ly one in use in the tl'atlc cal'l'icd 011 the!'e. The Eug
lish make them at Fort St. Geo1·ge, and the Dutch at 
Ncga]Jatnam, of the same standal'd an cl wright with those 
ofthcco11ntl'y. The value is 5s. The value of the sih·ci· 
pa1;odo is ve!'y <lilfcrent: the smallest arc WOl'th eight 
tang;as, reckoning the tanga at 90 or LOO basarucos, ss, 

The gold rupee is wol'th 11. Lls. Gd. 
Silver rupee varies in fincuess ancl Yalu<'. Thrrr ai•e 

three kinds current, viz . rnpce sicca, w01·th at Bengal, 
2S. lld. 

Rupee of l\fatlras, 2s. 5 !cl· 
Rupee of Surat, 2s. St!. 
'rhis is to IJc understood of the new r111lees; for as to 

the old ones of each kind, the value is less; those of llla
dras a!'e but equal to ls. l ld. those of Sul'at 2s. aud the 
siccas 2s. 4d. 

Larin, in form of a cylimler, !Jent into two, and Bat
ted at eac11 end, worth 9d. 

Fanoms of gold ai·e of different fineness~ weight, and 

;;~!l~~gl~~~ ~l:~~~~1~·~h:~tf~~.~1~~~.~~i~1~:.5tl. or 5!d. and 

rrhe sih·cr fanoms are not worth at most aborn 2d. 
St. Thomas, equal to 9s. 
Pecha oqicssaof co1iper, w01·th about 4c1. 
Doudou, somewhctt less than fcl. 
Basaruco, !-5th of a fal'thing. 
Cheda of Jiewter is of two kinds: lhc one octagonal 

CUl'J'Cllt at ] !tl. 
The other round, at !d. 
In the <lomin.ions of the Great Mogul m·e roupecs, 

mamoutlas, and pechas; tho first, hnth of gold an<l silrer; 
the second of silver alone; aud thb tliinl, of copper. 
There a!'e olhe1·s struck by the prinrcs triuuta1·y to Mm, 
particularly a silver piece of the king of Matoucha, 
worth tfl. a silver pi('CC of the king of Og<lcn, worth Gd. a 
gold piece of the kinfi of Achem, worth 11. ss. a gold 
piece of the king of ~Iaca.sser, taken for a guildr1·. 

Shells c11r1·cnt for coins are, 1. Cowries, broughtfrom 
the Ma1divrs, and JlaSS fo1· 1h of a penny sterling. rrhe 
nafo·cs of tlic coast of Africa rail them bouges. 2. Porrc
Jaine, in America. a sllCU nearly on the same footi11g 
with the cowrie. 3. ZimlJi, cul'l'ent iuu-t.icularly in the 
khlgdoms of Angola and Congo. 

F'ruits cm·rent for cojns are, 1. Cacao, among the 
Ame1•icans, fifteen of which a1·e esteemed equivalent to a. 
Spanish rial. 2. Maize, which has ceased to he cu!'l'cnt 
since the discovery of Amel'ica by the Europeans. 5. Al· 
monds, used in the East Indies, whc1·e cowries are not 
cm·1·cnt. 'The value of these is higher or lowei·, accor<ling 
a$ the year ii;; mol'e or less f'avom·able to this fruit; in a 
common yem-, an almond is worth about 1-20lli part of 
a farthing. 

For real utility the following very short table will an
swer almost all practical put·poses with l'cgard to coins 
as ra .. "" !'elates to E m·ope: 

A Horio of Germany 
A fiorin of An•llfa 

French money. English money • 
.Frs. Cts. L. s. d. 

2 20 0 1 10 
2 65 0 2 2 



COINAGE. 

}'renchmoney. 'Engiishmoney. 
.Rix dollar of Pl'ussia 4 O o 3 4 
Dollm·• of Nm·lh America 5 40 O 4 G 
Guiill'a of England 25 o 1 1 o 
Rix dollat· of Denmm·k 5 70 0 4 9 
Piasb·c ol' Spain 5 SO 0 4 5 

~;~~:~f t~f.me ~ ~! ~ ~ ~t 
Durnt of Naples 4 30 O 3 7 
Ronblr of Russia 4 5 o s 4 
Rix dollar of S.11 eden 5 80 0 4 lOt 
[Corns, Amerira11, or Federal coin. Tl1osc of gold al'e 

the ragle, the half eagle, the <1uarter eagle; the silver 
coins arc the dollar, the half tlollal', the quarter dollar, 
tht• ditne, agtl the half I.lime; the co1111er, arc the cent and 
hall' rent. 

Gold. L. s. d. 
Eaglr, 01· 10 dollal's, 2 5 O sterling. 
Ilalf eagle, or 5 dollars, 1 2 6 
Quarte1· eagle, or 2 tloltars 50 cents, 11 5 

Sil,~cr. 

Dolhu· 100 els. 
Half dollar 50 
Q ua1'lcl' dollar 25 
Dime 10 
Half dime 

Coppel'. 

4 6 
2 3 
1 1.5 

5.~ 

2.7 

Cent aml half cent. (a) 
Co1N, in al'chitecturc, a kind of dye cut diagonally, 

al'te1· the manner of a. 1Ug\1t or a stai1·-casr, scr\'ing at 
bottom to suppol't col1111111s ju a level, and at top to cor-
1·ect the inclim1.tion of an cntaUlature suppol't in ~· a nwlt. 

CoLv is also usrd for a soJill ang·le com1)0scd of two 
Rm·farrs iudi11rd towa1·ds {'a.ch other: whether that an
gle b~ ('XlCl'io1·, as th<' coin of a wall. n. 1.rcc, &c. or intc-
1'ior. a.'3 tile coi11 ol'a. cl1a1111Jrro1· chimney. 

COlNAGE. or CoINlNG, th<' al't of makin,e; money, 
as 1wrfo1·mrd rither by tlw hammer or mill. Formrrly 
1he fahrir of coin.Ci was t.liffcrent from wlrn.t it is at pre
sent. Tht•y cut a la1 ·p;c plate of metal into sm·rral little 
squ~urs. the roJ'IH'l'S of which were cut off with shrers. Af
trr haring· 'ihaprd thrsc piecrs. so as to rrndcr them 11rr
ftrtlJ n111l'01·malJJc in point of weight to the stantla1·d 
piece, thr:.r hlok each picrc in hand agai11, to make it cx
al'tly 1·11u1ul, b) a grntk hammc1'ing. '£1iis was then call
rd a. pla11cht't. nnd it was {it for immecliate coining. rrhe 
('ngnn cr:-t tht'll !ll'Cparetl, as they still tlo, a cou11le of 
sit-cl masses i11 form of ti Jes, cut aml terminated by a Oat 
1'{tJlfilC'C', l'OUllt!t•cJ. off at the edges. rfhcy c11grarnd 01' 
stamped on them the hollow of a lica<l. a cross, a. scutchc· 
011. or ;111,v other (ig111·e, acrot·ding to the custom of the 
times, with a shol't kgcml. As one of these dyes was to 
1·cm:1in dormant., ant.I the other moYCablc, the fo1·mc1· 
1•mkd in as1111m·r prism.; that it might be introduced into 
tl1c squnl'l' hok of the hlock. which, being fixed YC1'Y fast, 
krpt the dye as r;frady as any 'ice could ha' c done. The 
11huu·lu•t of' mc·t~ll ,vas horizontally laid upon this infe1·ior 
mass. to rt'rl'in· thl~ stamp of it on oue side, and that of 
tht' uppt•r cl~ t', whrrcwith it" as C'OYf..'J'C'd, on the oth{'r. 
'l'ili'I mnn·ahk dJC. hadng its 1·otmtl cngravt•d ~m-face 
1·rsting upon thr plan<'lirt. luulat its o}Jpositc C'\.i1·emity 
a flat. o;qual'c. a11c1 l;1l'gn s111fare, upon which thry ga\c 
tcnral hca'y IJlows, \\ith a lrnJmner of an enormous 

size, till the double stamp was sufficiently in l'Cliern, 
impressed on each si<lc of the planchrt. The strong tl•rn
pering whirh was antl is still ginn to the two dyes, rcu
del'ed them ca1•able of bearing thosr repeated blows. 

This ·~rt, howcyer, has been improntl and rendered very 
e:x1lrditious, by seYcral ingenious machines, and b) a 
wise application of the surest ph,Ysiral <'x11erim<'nts to 
the methods of fining, dyeing, and stamping the differ
ent metaJs. The three finest instrum.ents the mint-men 
use, are the laminating engine; the machine for rna.ki11g 
the im.pressions on the edges oi' coins; and the 111iU. .\.f
tc1· they have taken the lamin::e, 01· plates of metal, out 
of the mould ~nto whicll they are cast, thry do not beat 
them on the anvil as was formcl'ly doue, but mnkc them 
11ass and rcpass IJctwern the scYet·al rollers of the huni
nating engine, which being gra~ually broL_1~ht. dos_~r 
and closer to each other, at last g1vethelamrna its um
fo1'm ancl exart thickness. lnsteall of dividing· tlrn 
lamina into small squares, the) at onrc cut rlcau out of 
it as many planrhcts as it can contain, by means of :t 
sharp steel tl'epcm, of a roumlisli figu1·c, hollow withi n, 
and of a. proportionaUJc diamrtcl' to shape and cut ofr 
the piece at one and the same time. Af'kr thrse plan
cliets ham been v1·cparcd anti weighed with st:uuhu·d 
pieces, filed 01• scraped to get off the supcrlluous part of 
the metal, and then boiled a111.l made dean, they art•hre 
at last to the machine (Plate XXX:II. fig. 9.), whirh 
mai·ks tl1cm u11011 the edge; aml fina.lly at the mill (lig. 
10.), ''hich squeezing each of them sjngly bcl\\l'l'n two 
d) rs. brnu,glit near rach other with oHc I.ii ow, t'or<'l'S the 
two surfaces 01· fil'lds of tl1c 11ie('t' to fill c.·xactly all tho 
'acantics of tl1c two cngnived figures. 

The principal pieces of the machi11e (fig. 9.) to stamp 
coins on the edge, a.l'e two steel lamina, nlwul a li111it 

thick. One half of the legend . or of the 1'iug, is c11g1·a
"·en on the thickness of one of the laminre, and the other 
half on tile thickness of one of' the other; aud these two 
Jamh1re are sh'aight, although the pl~nchct mal'kcd with 
them is circular. When tliey stam11 a planrhct. they 
fll'st put it between tl1e lam in~ in such a ni:1nncr, as that 
these being each or them laid flat upon a. copper-plate, 
which is fastrne<l upon a very thick woollrn tablr. aml 
the planchet bcjng likewise laid Ont upon the same plate, 
the edge of tbe planchet may touch the two l:uni11a otl 
raclt side, antl in their thick ]>art. One ol' these laminre 
is inunon .. ahk, and fastened with sc,·e1·al scJ'ews; the 
other slides lJy means of a dented wheel, which takes 
into the teeth that arc on the surface of the lamit1a. 
This slit.ling lamina makes the planchct turn in such a 
manner, that itrcmains stamped on theedgr,"Ja•n i1 has 
made one turn. Only crown and half-Cl'own picccs arc.· thick 
cno11gli to hear the impression oflettl'l'S on thci1· edg·c. 

The coi11i11g en~;ine or mill (fig. 10.) is so r•lll\ cuient, 
that a single man may stamp 20,000 planrhets in one da.). 
Gold. silve1·, and copper pla11chels1 arc all of them coined 
with arnill. to which thecoiningsqual'CS (Ilg. I 1.)rom111on
ly ralll'd dyrs are fastenl'd; that of thr facr uwkr, iu a 
square boA furnished '' ilh male and female srrcws. to 
fix and keep it steady, and t 1

1(' other abun• in ~ 1itlle 

~!~~ ;~;;11~c~1i~1~il~r 1~~~·r~~:t t~nf~1;~1~q~~:~.~·o~;.ii~·~c s~:~~·;: 
winch. i~ dur~nant;. and then th.ey immediately pull the 
bar o! the will by 1ls cords, wluch causes the sc1·c\\ s set 
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'ai(hin it to turn. This enter• into the female scmw, 
which is in the body of the mill; a11d turns with so much 
st..cngth, that by pushing the upper square upon that of 
the effigy, the planchet, \iolently pressed between both 
squares, rcc(·ives the impression of both at one pull, and 
in the twinkling of an eye. The 1ilanchet thus stam1ied 
nn<l coi11ctl. goes through a final examination of the mint 
wardrns, from whose hands it romcs into cii·rulation. 

In the coining of medals, the process is the sa1nc in 
cffrrt with that of money; the principal diffe1-enre con
sisting in this: that money, ha,;ngbuta small re.lino, rc
cch es its impression at a single stroke of the engine; 
whereas fo1· medals, the height of this rrHevo makes it 
ncressarJ that the stroke be repeated se\Cral times: to 
this end the ]>iccc is taken out from between the dyes, 
heated, and rctul'ncd again; which process, in medal1ions 
and large medals, is repeated fifteen or twenty timrs 
brfo1·e the full impression is given: care must l>e taken 
enrJ time the planrhct is removed, to take off the su
pc1·fluous mrtal, strrtrhcd l.ieyornl the circu111fercnre, 
with a file. Medallions, and medals of a high 1·elievo, 
are usually first cast in sand, on account of the diftknlty 
of stamping them in the press, where they are put only 
to perfect them; because the sand docs not learn them 
smooth, clear, and acruratc enough. 

CotNAG.>:, British. It was only in the reign of Wil
liam Ill. that the hammer-money ceased to be current in 
England, where till then it was struck in that manner 
as in other nations. Before the hammrr-s1>cric was 
rallrd in, the English money was in a wl'ctched condi
tion; having been filed and clipped by natiws as well as 
forrignel's, insomuch that it was scarcely left of half its 
valur. 'l'hc British coinage is now 'vholly pcrformeU in 
the 'l'owe1· of London, whet'<' there is an rstahJishmrnt 
for it under the title of the rniut. Formci·lv there were 
here, as there arc still in othe1· countries; the right of 
scignoragc and brassagc: but since the ciglitcenth ) l·ar 
of king Charles II. there is nothing taken either for the 
king or for the expenses of coining; so that weight is 
returned for wright, to any J>erson who carries his gold 
and siher to the Tower. The specie coined in Grrat 
Britain is esteemed contraband, and not to be exported: 
but all forei,;n spccil' may be sent out of the realm, as 
wclf as gold and silver in bars, ingots, dust. &c. 

Countc1ftiting the king's money, or bringing falsr 
monry into the realm countel'feit to the money of Eng
land, cli11ping, washing, rounding, filing, impai1·ing. di
minishing, falsifying, sca1ing, llghtrning. ecl,r.;ing, rnlour
in:.;. gilding; making, mending, or h:ning in onL'.o; 11··s-
6l'ssion, any punchron, counter-1mnchco11, niatl'ix, stamp, 
dye, 1mttern, mould, edger, or cutting eng'inc: all these 
incnl' the penalty of high treason. And if any 11c1·son 
shall counterfeit any such kintl of gold orsilrer, as is not 
the propel' coin of the realm, but cm·rent tlm·eiu by the 
king's consrnt, he shall be guilty of high trca.•on. 

If any person shall tentle1· in paymrut any counterfeit 
coin. he shall fol' the fi1·st offence be imprisoned six 
months, for the scrond offence two years, and for the tl1ird 
offence shall be guilty of felony without benefit of clergy. 

~lanc:lung copper or other base metal, or buying or 
sellmg thl' same? and rerriving or paying money at a 

~°tr::~cr~~cc~1:~:~1~~i~;~~~~~~:~i~ill~~i~~:~n~"iai~:~~n~~~ 
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mrur tlie penalty of felony, but within clergy. Coun. 
terfriting coin not the pt•oper coin of this ~alm, nor 
1>crmittcd to be current thrrcin, is misprison of trea
son. A person bu)ing or selling, ot· halin~ in his pos. 
srssion, clippings or filings, shall forfeit 5001. and be 
b1·andcd in the check with the letter R. And any per
son having in his possession a coining-prt's~, or rastiJt,; 
bars or ingot~ of silver in imitation of Spanish bars or 
ingots, shall forfeit 5001. 

A reward of 401. is ginn for convicting a rountrrfH
trr of the gold or silnrrnin; and 101. forarountrrftoitrr 
of tlw copper coin. 16 Geo. II. and 13 Geo. Ill.'"· 28 
aud 77. 

Cu in No, iu the tin-wo1 ks, is the weighing and stamp~ 
ing the blocks of tin with a lion l'ampant, prrformed by 
tho king's officer; the duty for every h111uh'C1I weight bt:. 
ing· four shillings. 

COIX, Job's-tears; a genus of the h'iandria order, ia 
the monrecia. class of plants; and in the natul'al method 
ranking untlcr the 4th Ol'ller, g1·amina. The male 8uw
crs grow in spikes remote from each other; the ral,-x i~ 
a bittol'ous, beardless glumc. The calyx of the female i'I 
a biflorous glume: the corolla a beai·tlless glume; lht 
st) le bipartite; the seed co,-ered with the calyx o""ifird. 
'l'hel'e arc three species, the J>l'incipal of which, the roix 
lanyma, is a natiYe of t11e t..:ust lndirs. and frequrntly 
cultirnkd in Spain and Portugal. It is an annual 
plant, rising two feet from a fibrous root. with t\fo or 
three joiuted stalks, and single, long, nal'row leans at 
each joint, resembling those of the rred. At the ha.~e of 
the leaves come out the spikes of Oowr1·s standing on 
sho1't 1'1otstalks; the seeds greatly resrmble those of 
g1·omwcll, "hence the plant has by some writ1•1·s br('D 
called lithospermum. It may be p1·01>agated in this 
counti·y by seeds l.11·ouglit from Portuga1_, and sown on a 
hot-bed; after which the youug plants should hr remov
ed into a warn1 bortlcr, :i.1111 planted two f'l·ct from rarh 
othel'. In Spain and Portugal the poo1· grind this 11la11t 
in times of sr ardty, anti make a coarse. kind of bread or 
them. The scedS arc inrlosetl in small caps11ks about 
the bigness of an E11gl!sh pea, anti of dilTcrrnt colours. 
Thesca1·c strung upon silk, and used instead ofbrar<·l('ts, 
by some of the poorer so1't in the West Indies, pa11icu
lal'ly by the negroes. 

(;OLARBA8IANS, in church-history, Chl'istian be· 
retirs, in the second century. who maintaiuetl the whole 
plenitude and perfCction of truth and religion to be con .. 
tainctl in tho Gt'eek alphabet, and that it was upon this 
account that Jesus Ciirist was rallcd the al1>ha and omt· 
g;t: they 1·cjccted the Old 'rrstament; and rcrri\"Cd only 
a pat't of St. Luke's gobpcl, antl ten of St. Paul's c1iistks, 
in the New. 

COLAR!N, in architecture, the little frize of tl1c ca· 
I>ita.I of the Tuscan aud Dt11·ic columns, placed between 
the astragal and the annulets; called also hypotraehelium, 
and sunu:times cincture. 

(;OLCH!CUM, meadow-saffron: a genus of the 
t1·igynia order, in the hexantlria rlasfi of 111:.rnt.q, and Ill 
the natural ·method ranking under the 9th ord<·r, spa· 
thacere. 'l'hc corolla is sex1mrtite, with its tubr radical· 
ed. 01· having its root in tl1c grourul; there arc tl11·err~p
s11les, conuectcd and inilateU. There are three species; 
all bwlbous.rooted pet'ennials, pos><:nsing the singular 
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pt·opr-rty of thrir Jr.aves appearing atone timr, :.tnd their 
ilowt.·rs at anuthcr; the fiH'ml'r r-ising long am) nanow 
from the 1·oot in HIH"ing, and decaying in June; the fiow
c1·i; (which ai-c monoprtalous, long, tubular, erect, an<l 
six-parted) rise naked from the root in autumn, not 
more than four or five inches. Thcit· colom·s affo1·d a 
beautiful v:.n·ict)'; hri11,i; purple, varic.;atctl puq1lc, whit<', 
red, rose-rolo111·cil, )Cltow, &c. with single and double 
ftowers. rl~hey are a1l hardy }llants, insomuch that they 
will flower though the roots lie out of the ground; but by 
this they are much weakened. The root of this plant is poi
sonous. When young and full oi sap, its taste is very acrid; 
but when old, mealy and faint. Two dt·achms of it kill
ed a large dog in 13 hou1·s, operating violently liy stool, 
vemit, and ut'inc. One gl'ain of it swallowed by ahc~~1y 
man, produced heats iu the stomach, and soon after 
flushing heats in ditn.~rent pa.1·ts of the body, with frc
qucut shivc1·ings~ followed by colicky 11ains; aftet· which 
an itching in the lions and ul'ina1·y passage was pct·cciv
ed; then came on a conti1111al inclination to make water, 
a tcnesrnus, 1mi11 in the ht•c.ul, quirk pulse, thil·st, and 
othc1· disa3'rccablc syrn}ltoms. Notwithstanding these 
c/frrts, howevc1·, an infusion of roots in vin<"gar, fo1·mrd 
i.nto a syrup with honey 01· sugar, pt·o,·cs a safe and 
powerful pectoral and ~liuretic, and is often of service in 
dropsies, &r. The vil'tucs of colchicum seem much to 
r£semble those of squills. 

Colchicum va1·icgatum, one of the three speci('s alJ<nre
mcntioned. lts roots arc saitl to nffor<l the hermodacty le 
of the. n1mthcraricf't. 

COLD. 'Vl1cn caloric combines with our hotlies, or 
SC'parates from them, we experience, in the first case, 
the sensation of heat, in tl1e second co.hi. 'Vhen the 
hand is put upon a hot iron, pa1·t of the caloric leaves 
the il'on, and cuters the hand; this p)·oduces the sensation 
of heat. On the contrary, when the hand is put upon 
a Jump of ire, the caloric 1•apidly leaves the l1and and 
comlJincs with the ice; this JH'tnluces the sensation of 
cold. The sens:ttion of heat is occasioned by caloric 
passing into om· bodirs; the sensation .of cold by calol'ic 
passing out of our bodies. We say that a hotly is hot 
when it comm1111icates ca.Jorie to thC' surrouncliug bodies; 
we ca.II it cold when it absorbs caloric from other bodies. 
The strength of the sensations of heat and cold dcpernls 
upon the rapidity with which the caloric eutC'l's or leaves 
om• bodies; and this 1·apidity is l>l'Oportional to the dif
ference of the tem1Je1·ature between our Uodics nml the 
1wt or eold substancr, and the conducting power of 
that substnnrr. The higlier the tcm1>ernture of a body 
is, the st1·ongt'I' a sensation of heat does it comm1111i
catc; and the lower the tem]lcrnt111·r, the stronr;er ascn
.sation of colll: and when the temperature is the same, 
the sensations Ut.•pcrnl upon the conductlug power of the 
substance. rri1u~ what in common hmguagc is called 
cold, is nothing t'lse than the absence oftlte usual quan
tity of caloric. 'Vlll'n wo say that a substance is cold, 
we mean merely that it rontains less calol'ic than usual, 
o.r that its kmparature is lowc1· than that of 0111· bodit·s. 

Ther·c ha!i.I hern philo~nphrrs, however, who maintain
ed that cold is p1·odured. not by the absfraetion of caloric 
roerely, but by the tu.lditi1m of a p·1sitivc something, or a 
perulia1•body,crnlowr,1 with sprrific qualities. Acr<mling 
tQ tucm, co)d is a suhstance of asaliuc nature, ,·cry much 
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rrse.mbling nitre, const~nitly .H:oatl11g in the air, and wafted 
about by the wiml in very minute corpuscles, to which 
they gave the name of frigorific pa.rtirlrs. 'rhr_y were 
induced to adopt this hyphothesis, because they couM 
nfJt otliel'\vise account for the freezing ol' wate1·. Ac~ 
cv1·<ling to them, these frigorific pa1·ticlc:; insinuatcthrm
s~h·es iike wcdg·es l:etwcen the molernlrs of water, dr
stl·oy theil• mobility, and thus conve1-t watc1· into ice. 
Di·. Black, by discove1'ing the cause of the f'rcezin,i; of 
wat('r, l>anished the frigol'ific particles from the regions 
of i1hiloso11hy; because the advocates for them never 
brought any other in·oof for their existence than the con
venieHcc with which they accountetl t'or ce1·tain a11pear
am.: cs. Of course, as soon as these apr•cnrances were 
explained without their use, every reason for su}Jposiug 
thcil' rxistence was dest1·oye1l. The only fact which 
giv('s any countenance to the opinion that 1·ohl is a I.Jo
dy, has been furnished hy the following vc1·y curious cx
vel'iments of Mr. I>ictct. 1.'wo roncavc t~n minors bc
in.; IJlaced at the distance of 1 O!- feet frum <•arh other, 
a very ddicate air-thermometer was irnt into one of the fo
ci, and a glass mati·ass full of snO\'v into the other. 'I'he 
thermometel' sunk several drgrees, and rose again when 
the matrasswas removed. "l1c11 nifric acid was 1>ourcd np
on the snow (which increases the cold), the thermometer 
sunk five or si..x degrees lowrr. Herc coltl seems to haxe 
been l'mittcd hy the snow, and reflected by the mil'l'ors 
to the thrrmometcr, which could not hapven, unkss cold 
was a. substance. The exprrimcnt is ct•rtainly highly 
interesting, and deseiTing a mo1·c accurate examination 
than ha.r; been hitherto Ueshrn·~cd on it. In 01·dm· to cx
}Jlain it, wc must recollect tlutt calo1·ic is constantly ra-

~ll~~!i::r f;';~~;l~~~l~l~~~~:;., 1~~:st~~~ll~~~~i~: 1 :i1!~~ ~~:-~~~~:·~; 
maintained partly by the ina<liation of caloric from the 
s111·roumli11g bodies. It must therefore, since it is plac
ed in the focus of one of the mirrors, Uc affected by what
evel' body is placed in the focus of the other. If that bo
dy is Cl)ltlcr than tl1e surrounding bodies, less cctloric 
l'\'ill IJc cradiatctl from it, and thrown upon the thcrmornc
tl'r; consequently the tiicl'mometcr wilJ be clep1'{'SSt!ll till 
1hc deficiency is suvplied by some othc1· channel. Such 
nrarly is the exvlauation of this singular fart off'rl'cd by 
111·evost aml D1•. Hutton; hut it cannot be denied that 
this explanation, ingenious as it is, is wry far from be
ing satisf'actm·y. 

A very g1·eat degree of cold may be 1n·od11red by mix
ing together different solids, which su<ltlt~11ty become li
quid. But ns such mixtures arc often rmployed in 
chemistry, iu order to be able to expose IJodi<.·s to the 
inltucnre or a low tem}Jel'ature, it will be worth while 
to e111unr1·ntc the diffcl'cnt suUstanccs which may be cm ... 
ployed for that Jllll']lose, and the degree of cold which 
carh of them is capable of producing. Thl' fi1·st person 
who made ex11crimcntr; 011 freezing mixtut'l'S was l'°ah
rruhcit. But the subject was mut'h morr <'omplrtely in
vestigated by Mr. Walker, in a paper publi;hcd in the 
Philoso11hiral Tra11sactio11s for 1 i"'95. Since that time 
sevt'ral Clll'ious adtlitions have been Jnade by proft'S80t' 
Lowitz, pa1·tic11larly the introduction ol' muriat of lime, 
wliicli produces a very great dcg1·ce of cold when mixed 
with snow. 'The cxperimrnts of Lowitz have becnlat.l'lv 
rcpeatetl and cxtendctl by l\Ir. Walker. 'l'he result of 
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all lhe•e experiments may be seen in the following ta. 
Me. 

Table of freezing mixtures. 

Mixtures. Thermometer sinks. 
parts. 

l\Iuriat of ammonia 5} 
Nitre 5 From 50° to 10° 
Water 16 
l\Iuriat of ammonia 51 

~:~;;~at of soda ~ ~From 50 to 4 

Water 16J 

~:~~~~ of ammonia ~}From 50 to 4 

Nit.rat of ammonia 1} 
~~~~~~.11at of soda ~ From 50 to 7 

~'::~~':,~ :i~t~i~d~cid 3
} From 50 to s 

Sulphat of soda . 61 
~i~~~at of ammoma ! ~From 50 to 10 

Diluted 11itric acid 4J 
Sulphat of Soda . 6} 

~:::;~;~~,~;~'~"~~~~a 1 From 50 to 14 

~\\~~~~a~i~i~~~~~d ! } From 50 to 12 

l'hosphat of soda 9} 
~~~~:~~c~;1 ~~~~n~~:~ ~ From 50 to 21 

~·~~.l~ltco~;~dda ~}From 50 to O 

t':\~i~~~ ~;.l~>~,~~·ic acid 1} From 50 to 3 

~1~~1~~non salt ~ } From 32 to 0 

~~,~~~at of lime ~}From 32 to-50 

~1~~1~h : } From !32 to-51 

~1~~~;cd sulplrnric aci<l i} From 20 to-60 

~1~~~~11~~~ ~:::tdcd ice ~}From o to-5 
Snow aml diluted nitric acid I From 0 to-46 

~~,~~~at of lime ; } From O to-66 

Snow or pounded ice 1l 
Cnmmon salt . . 5 ~From-5 to-18 
M~~~~at of ammoma and 111· 

5 
J 

Snow 2} 
Dilutc<l sulphuric aci<l 1 From-10 to-5G 
Diluti"d nitric add 1 
Snow 01· po muled ice 12 } 
Common salt 5 From-18 to-25 
Nitrate nf amm()nia 5 

~~1~~:at of lime i} From-40 to-IS 

~:~~;c<l snlphuric aci<l 1~ }From-GS to-9\ 
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Jn order to produce these effect.s, the salt• employed 
must be fresh clu·Jstallize<I, and newly reduced to ave. 
ry fi~cpowder~ rrhe rnsscls i~l which.the frrezingmix
ture 1s 1~1ade should be v~1·y thin, antl JUSt large t•nougJi 
to holtl 1t, and the matuials sltould be mi,c<l together as 
qmckly as possible. 

Cor.n, in medicine, is· found to be producHrc of in
flammatory disorders, as couglis, plcurcsies, }l~ripneu
monies, rhumatic pains, consumptions, &c. .See MEDI

CINE. 

COLDENIA, a genns of the tctragynia order, in the 
tctrandria class of plants; and in the nahu·al 111ethod 
ranking among those of the dubious ortler. 'fhc calyx 
is tettaphyllous; the corolla funnel-shaped; the styks fot;r
thc. nuts fou1· with a fung·ous rint1. There is but 011~ 
sprcics, a native oi' lrnlia. It is an a.nuual plant, whose 
branches ti·ail on the gi•uund, extending about six inches 
from the root. They arc adorned with small blue flow
ers growing in clusters, which come out from the wing'$ 
of the leaYes. 

COLEOPTERA, among zoologists, the first order 
of insects, comprehending <tll those with foul' wings, the 
cxtrrmt1 pai1· of whi r h anA hart!, rigitl, and opake, and 

~~.~'~\1~c ~\i~~~tl1o!o~:r:tsf~~{~~~ ~;.~~~~~1~:~1~,,~~d to this, 

Accol'ding to the Linn~an system, there arn about 59 
gc11c1'a in this order, and in fom1ing them special care is 
had to the antt>nnre. They are thus arranged, in Lin
nreus's general system. 

l. A. a Club la01cllatc; scarabreus, lucanus, syno .. 
tlcndron. 

2. b. Club pcrfoliate; de1·mcstcs, melyris, hynlius, sil
pha, tritoma, hycJrophilus, tctralorna. 

S. Club solid or in1httc<l. Hister, bostrichus, anthrc
nus, nitich1la, col'cinella, curculio, pausus. 

4. B. Antennre ml)niliform; brentus, attelabus, crodius, 
staphylinus, zyg·ia, mcloe, tcnC'hrio, cassida, opatrum, 
mordella, chrysomC'lla, l1oria. 

5. C. Antcnn~ filifo1·m; apalus, ma.nterora, pimrlra, 
gyrinus, cucujus, cryptocr11halus, bt·urhus, lltinus, hispa, 
IJupPcstw;, nrrytlales, Jampyris,ra.ntharis, noloxusclater, 
calopus, alurnus, carabus Jytta. 
• 6. D. Antennre setaceous; srrropa.lpus, cerambyx, 
se11tura, rhenomacer, zoniks, cucintlela, dytiscus, fo1ii· 
cul a. 

'rl1ese animals are known, in English, by thr grnrral 
nan1e of bC'etles: whel'cof authors bare establisl1cd (as 
ahnvc) 56 gonera, frnm the different figures nf thci1· an
tc-11nre. or ho1·11s, and othC'I' grneral distinctions; such arc 
the scarabreus, or beetle, Jlrnpcrly so called, the dcrmes· 
tcs, rim! the several other geucra as above noted. 

COLIC, a severe pain in the lower vcntCl', so called 
because the disorder was formerly supposed to be seated 
in the colm1. See MEDICINE. 

COLISEUM, or Cousn-;n-1, in ancient architccturt', 
~n oval amphitheatre at Rome. built by Vespasian, where6 

Ill WCt'e statues representing aU the prO\inc·e~ of the t'In• 

IJi1·c; in the middle of \rhich stood that of Romr, holdi11.r; a 
goldrn n1111k in lier 1iand. '!'his sh'ucturc wass..., la1·gr, that 
it would hold near 100,000 spectators. Whrn Titm:1 dedi
cated it. he sacrilire<l above 4000 bea•ts of different kinds. 
COLL~\R, in Roman. nntif]Hity, a sort of rltain put 

generally round the neck of s!aYrs that hatl run away, 
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after they WCl'C taken, with an inscl'iption rounrl it, inti
mating thcit• being descl'terr-;, antl rcquil·ing their being 
rcsto1·ed to theii· 1wopcr owners, &c. 

COLLAR, in a mndC'l'n sense, an ornament consisting 
of a chain of gold, enamelled, frequently set with cyphCl's 
and othc1· derices, with the badge of the ol'ller hanging 
at the bottom; wom by the knights of several military 
m·tlers OHl' their shouhlct·s, -011 the mantle, and its figure 
drawn round their a1·mo1·ics. Thus. tlie collar of' the 
order of the ga1icr consists of SS, with l'oscs enamelled 
red, within a garter l·nnmcllcd 1.Jlue, and the George at 
Uie bottom. 

CoLLAR of a ship, a rope fastened about her beak
hcad, into which the dead-man's-eye is seized, that holds 
her main-stay. Also the rope which is wound about the 
main-mast head, to save the shrouds f1•orn galling, is 
also calle<l a coUar. See DEAD-~tAN's-E YE. 

COLLAR-beam, in a1·chitecture, a beam framed cross 
betwLxt two principal rafters. 

CoLLAuoja vtougli, an iron ring fixetl on the middle 
of the beam, whe1·cin a1·e inserted the tow and bridle 
chains. Sec P1.ouou. 

COLLATERAL voint, in cosmography, the interme
diate 110ints of those between the cardinal points. 

COLLATERAL, those relations which proceed from the 
same stock, Uut not in the same ascendants 01· descen
dants. Thus uncles, aunts, ncphewi:., nieces, and cou
sins, arc collaterals, or in the same collatci·al line: those 
in a higher degree, and nearer the common root, re
present a kind or paternity with regard !tJ those more re
mote. 

COLLATERAL, in a legal sense, is taken for any thing 
that hangs by the side of another, to which it relates; as 
a collateral assurance is that instt'l1me11t which is malle 
over and above the deed itseH~ for the pel'formance of 
covenants between man and man; thus called as being 
external, and without the nature and essence of the co
venanL 

COLLATION, in the canon law, the giving or be
stowing of a benefice 011 a clergyman by a bishop, who 
has it in his own gift or patl'Qnagc. This differs from 
prrscntatiou; the latter being pI'opcrlythe act of a patron, 
offC'l'ing the clerk to the bishop. to be instituted into a 
hrnl'fiC't', whereas the former is the r1ct of the bishop 
himself~ 'l'hc collalor ran 11cn•r coufc1· a b~uefirr on 
ltimsdl'. 

C..:oLLlTrn'i, in rommon law, thcro111parision or 1n·c
s1·11tatio11 of n co1•.r with it..;; origimi1, to sec wlH·U1cl' 
01· uot it i'i ro11li11·111alik; 01· the 1·eport or a:·t of the ofli
n1· who m;ult the. r11111pal'ison . . A ccllatrd act is cquint
lenl to it.'i ol'ip,iw1l, )H'1>\ i<kd all the parties concemcd 
wnt• 1n·r.;c11t at thl' col latio11. 

COLLATIONEfm:ta itni po.<ifmortemalterius, a writ 
to 1.ht• .i11slirC's 11ftlic <''n11111on plras, rommarnliugthl'm to 
iifHIC' tltl'ir \Hit to thr bishop. fo1· the admitting of a, 
rk1·k iu tl1r place of' nnotlirr pr('SC'nh'tl by t!1r ki11g; suc-11 
'•thel' rlt:rk. <lul'i11$; tin• suit 1.Jctwcrn the kiJ1g and the 
bic;liop·~ rlr1·k. ht•i11g drad. 

COLLEtaTOHY, in th<· ci.-illaw, a pe1•son whoh'L' 
;i h•g:11·J Jt.ft hitu in common with one or more uther 
1><·1~011..;. It' the thing is brqueatlll'd in solitlo, the llortion 
of the dt•rctsl"d rnlll'gatory :tt'CTUt'S tv the rest. 

:• 
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COLLEGE, an assemblage of several bodies or so
cieties. or of several persons into one society. 

Collrge, among the 11omans, served imlitfereutly for 
those cmplo}ed in the ollices of religion, of government, 
the libentl and even mechanical at'ts, and frades; so that, 
with them, the word signified what we call a. corporation 
ot· company. Each of these colleges had fli~tinct meet· 
ing-placcs or halls; and likewise, in imitation of the 
state, a treasury and common chest, a rcgi'iter, and one 
to rrpreficnt them upon public occasions, and acts of 
govcl'nment. 'l'licsc colleges had the }H'ivilege of manu
mitting slaves, of being legates, and making by-laws for 
their own body, provided they did not clash with those 
of the government. 

'-rlicre are various colleges on foot among the moderns, 
founded on the model of those of the ancients. Such a1·e 
the three colleges of the empire, ''iz. 

CoLUGE ef electo,.s, or thei.t· deputies, assembled in 
the diet of Ratisbon. 

Cor,LEGE ef7winces,the body of 11rinces, or their depu
ties, at tl1e diet of Ratisbon. 

COLLEGE of cities is, in like manner, the body of de
puties wliich the imperial cities send to the diet~ See 
ELECTou, and DIET. 

C01.LEGE. of cardinals, or the sacre<l college, a body 
composecl ol'the three orders of cardinals. 

COLLEGE is also used for a public place endowed wit11 
ce1·tain revenues, where the several branches of lea.l'n
ing arc taught. An assemblage of sevei·al of these col
leges constitutes au university. In England the erec
tion of colleges is pal't of the royal prerogative, and not 
to be done without the king·s licence. The universttyof 
Oxfo1·d consists of nineteen colleges and six halls; that 
of Cambridge, of twelve colleges and four halls; and that 
of Paris, of fifty-fom· colleges, though, in reality, there 
arc but ten where thei·e is any teaching. 

Colki;es in the universities arc generally lay corpora
tions, although the members of the college may be all 
ecclesiastiral. 2 Salk. 672. And in the government 
thC1·cof. the king's cmu·ts cannot interfere, where a visi
tq1· is specially appointed. 1 Blacks. 483. 
~he two univer~ities, in exclusion of the king's courts, 

enJOY thr solcJnrislliction over all civil acticns aml suits, 
except whl'l'<' the right of freehold is concerned; and also. 
i11 Cl'iminal offences or misdemeanors under the degree 
offrcason, fdony, 01• maim. 3 Black. BS. Thell· ]H'orccd
iug .... nrc in a summary way, according to the 1wartirc of 
dYil law. 'Yood.l.J.4.c.2. Iluttheyha.vcnojuristlirtion, 
unless the plaintiff or defendant be a scholar or servant 
of till' 11nivc1·sity, and l'CSidcntin it at the time. An ap
}l('af lies from the chanceUor"s court to the congl'cg·ation, 
thenrc to the convorat'io1h and thence to the delc,;atcs. 

CotLEGE of ci:vilians, cornmonly ca.Jled doctors'-eom.
mons, fouuded Uy D1·. Hm•vry, dean of the arches, for 
the ]Jrofessors of the cidl law rrsi1lini; in tl•e city of 
Lo11tlon. Thejud,gcs of the arches, admiralt}, and pri!
t·ogatirn conJ't, with several other eminent c:hiii.tns, 
rommonly reside here. To lhiR. collrgr helon!l" 54 proc
tors. "ho make themselns parties for theiI• clients, man
age their causes. giYe licences fo1· nu\l'riage~, &..c. 

In the common llall of dortor·s-commous arc hrld sc
\t!'·.I courts, 11utler the jm·i5dit tion of the civi! Jaw; i~at· · 
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tirularly the high court of admiralty, tlie rourt of <lclc
JJ;atcs, the arches court of Cautcrhul'y, aucl thr prm·oga
ti ve court of Cantcrbu1·y: who~n k1·m9 l'or sitting arc 
much like those at ·wcslminstcr,cveryonc ofihem hohl
h1g sc\·cpaJ court-days; most of them fixt:d aml known 
hy preceding lwli<lays, and the rest appointed at the 
jtulgc's pleasure. 

COT.LEGE of physicians, a corporation of physicians in 
J.omlon. whose numbc1·, by chat·tcr, is uot to exceed 80. 
The chief of them are called fellows; and the 11ext can
didates, who fill up the places of fl'llows as they become 
vacant by death or otherwise. Nrxt to these are the 
J1onura1•y fellows; a.ml lastlythe1iccntiates, that is, such 
a~ IJring found ca1>able, upon examination, are allowed 
lo practise pliysk. 

This college has several great ]>rivilcgcs granted by 
charter and acts of pal'liamcnt. No man can practise 
physic in 01· within SC\' Cn miles of London, without li
crucc of the college, under the penalty of 5!. Also per
sons practising ph)sic in other parts of England, are 
1o have letters kstimoninl Crum tl1c 1m~sidcnt and three 
<'kcti;;, unless they arc ,c;raduate physici:ins of Oxford or 
Caml.Jritlge. Every mcmbrr of the rollr,~e is authoriz
»d to practise surgr1·y in Lontlon or elsewhere; and tlia.t 
thry may be a~lc at all times to attend their patients, 
they are freed from all Jlal'ish ofllces. 'l'he college is 
~O\,Cl1led by a p1-esiclent, four crnsors, and twelve elec
tors. r.rhc censm·s havr, lJy charter, power to survey, 
f;'O\'Cl'n, and ai·rest, all unlicensed physicians or other~ 
prartising physic in or within SCV('Jl miles or London; to 
iinc. amerce, am] imp1·ison them at f11srrrtion; to search 
<rpothccades' sho11s, lx.c. in and abont London; to sec if 
tfJl:il' Mugs, &c. be wlwlcsonl(', and the compositions ac
r01·<1ing to the foi·m prcscl'ibctl by the college in their c.lis
Jirnsarfrs; aml to bu1•11 01· ot:ie1~wise destroy those that 
arc defective or dccand, and not fit t<w usr. Thev arc 
judges of rccm·ds, a1;d 11ot lia.ble to action for what' they 
do in their practise but by judicial pl'ocrss; subject, ne
vHlhclcss, to ap1>eal to the college nfphysiciaus. How
e\'cr, the colkge is not very rigorous in asserting its 
privi1rgrs, there being some of very good abilities who 
practise in London, &c. \\ithout theit· licence: yet by law, 
if any pt'rsor:. not expressly allowed to 1u·artisc, take 
upon him tlie cnrc of any disease, and the patient die un
rlrr his hand, it is deemed felony in the )l!':lrtiser. 

[A COLLEGE of physicians was formed in l 1 hiladelphia in 
the ycai• 1787, and incorporated in the year I 789 by the 
legislature of Pcm1sylrnnia. The objects of tl1e college, 
as stated by thefr constitution, are, " to advance the 
sricnce ofmcdidne, and thereby to lessen human mise
ry, by invrstig~1ting the diseases an<l rrmc<lics which 
al'r peculiar to this country; by obscl'Ving the effects of 
diff('rcnt srasons, cHmatcs and situations upon the hu
man Uody; by recording the changes which arc produc. 
ell in diseases, by the progress of agriculturi', arts, po. 
pn]ation a111l manners; by searclling for meUicines in the 
A1nniran woods, watrrs, 3llll in the bowels of the earth; 
by cnlal'ging the avenues of know]edge from the discovc .. 
!ics and publicati~ns of foreign countri~s; and by c~1lti\•at. 
mg ?rder aml uniformity in the jlrarticc of physic. (a) 

Stan-COLLEGE, or the college of the London clergy, 
was former]y a religious house, next a spital 01· hospital, 
a11d now it is a cnm11osition of both, viz. a cnllege for 
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i11e clergy of Lomlon, wlio were incorporatecl in 16St 
at the request of llr. White, under the name of the 11re'. 
siclcnt and fellows of Sion-college; and an hospital for 
ten poor men: the first within the gates of the house, aJld 
the latter without. 

This colleg·e consists of a 1n·esident, two dean!), and 
fou•· ~u;sistants, who arc annually cl1oscn from amoug !he 
rrctlH'S and vicars in London, s11l1ject to the visit3.tion 
of the bishop. 'l'hey have one of the finest li~rarirs iu 
England, built ru1d stocked by Mr. Simpson, rhieOy for 
the clergy of the city, without excluding other students 
on ccl'lain terms: they have also a hall with rhambrr!i 
for the student•, generally filled with the ministers of 
the neighbouring parisl1es. 

Gresham CoLLEGE, 01· COLLEGE of philosophy, a col. 
lege founded by sir Thomas Gtcsltam, who built the 
Royal~exchange; a moiety of the revenue whereof he 
gave in trust to the maynr aml emnmonalty of London, 
and their successors for ever, and the other moiety to 
the company of mercers; the first to find four able per
sons to reacl in the college divinity, astronomy, music, 
and geometry; and the last three or more able men to 
read rheto1-ic, ch·il law, antl pl1ysic; a lecture upon each 
subject is to br. read in term-time, every day exrept Stm
days, in Latin in the forenoon, and the same in English 
in the ai'ternoon; the lecture on music is to bcrrad alone 
in En.;Hsh. The lecturers have each 50l. per annum, 
and a lodging in the college. 

COLLEGE of heralds,commonly called the heralds' o.ffiu, 
a corporation f':undcd by cha1·tet· of king Rirhal'd the 
Thil·d, who grantell them several privileges; as to be frrc 
from subsidies, foJls, offices, &r. They had a second 
charter from king Edwartl the Sixth; and a house b11ilt 
near <loctors'-commons by the earl of Derby, in the reign 
of' king Henry the Seveuth, was given them by the duke 
of Norfolk in the reign of q11een Mary, which house is 
now rebuilt. This collrgc is subordinate to the c~·l 

;:2,';~',~: ~~i~a1~~~~,~~a1~11~~1~~~ ~~~~:~~,~~~~_\',~TI~; i;:: 
collegr, where they sit in their rich coats of liis majrstJ'S 
arms. 

COLLEGIATE chitreh, a church built autl rntlowed 
for a society, or a body corporate of a dran or othr1: pr7· 
sident, anti secular 1wiests, as canons or iwcbcndancs m 
t11e same church. 

[COLLEMA, in botany, a genus of lichenrs ordCI' in 
the rryptogamia class of11lants. (a) 

COLLET, in glass-making, is that part of glass ws· 
sels wl1ich sticks to tlie iron instrumrnt wherewith the 
metal was taken out of the melting-pot: this is aftcrwarus 
used for making g1·een glass. . 

COLLINSONIA, in botany, a genus of the monogyma 
order, in the dccandria c]ass of plants, and in the natural 
method ranking under the 40th order, pcrsonat:e. The 
corolla. is uncqua], with its umkr.lip multifid, and the 
segmrnt'i capillary. 1-'hcre arc two species, natives of 
North America, but possessed of no remarkable ]lropcr
ties. 

COLLUTHIANS, in church history, a relir.:io11s sect 
which arose in the sixtl1 century, on occasion of the in· 
duJgPnce shown to Arius by Alexander, ]tatriarch of 
Alexandria; they heltl that God was not the author of the 
evils and affiictiolll! of this life, &c. 
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COLLYRIDIANS, in church history, a sect of ancient 
berrtics, who 11aid divine honoul's to the Virgin Mary, 
offering her little cakes called collyrida. 

COLLYRIUM. Sec PuAR>l&UY. 
COLON, in anatomy, the second of the tlu·cc large 

intestines! See ANATOMY. 
CoLON, in grammar, a point or character marked 

thus(:), showingthe1n·eceding sentence to be perfect or 
entire; only that some remark, fartlie1• illustration, or 
other matter connected thc1·ev •. ·ith, is subjoined. 

COLONEL, in military matters, the commander in 
chief of a regiment, whether horse, foot, 01· dragoons. 

A colonel may lay any officer of his regiment in arrest, 
hut must acquaint the general \Vith it; lte is not allowed 
a guard, onl.Y a sentry from the <juarter gua1·d. 

COLONNADE, in architecture, a peristyle of a cir
cular figure, or a series of columns disposed in a circle, 
and insulated withinsidc. Such i.- that of the little 1iark 
at Versailles, consistiug of 32 Ionic columns, all of solid 
marble, and without incrustation. A polystile colonnade 
is that whose number of' columns is too gl'eat to be taken 
in by the eye at a single view. Such is the colomrnde of 
the palace of St. l'eter's at Rome, consisting of 284 co
lumns of the Doric order, each above four foct and a 
half diameter, all in 'l'll.Hlrtinc marble. 

COLOPHONY. See PH~R'1ACY, 
COLOSSUS, a statue of a gigantic or enormous size. 

The most famous of this kind was thecolossu~ of Rl1odes, 
made in honour of Apollo, by Chares thedi.-ciple of Ly
sippus. [t was 86 f'c1..·t high. and its thumb so large that 
few people could cmlmu:e i t . This statue was placed 
acJ'O.<.:S t!1c mouth of the hm·bo1· at Rhodes, aud the shi1>s 
in foll sn.iJ passed betwixt its legs. 

COLOUR. Sec OrTICS. 
CoLoUR, in painting, is applied both to the drugs, aud 

to th\.' ti Hts protlucc<l by those drugs vm'iously mixed and 
awlied. 

We shall in this article gi,'e a brief account of the dif
fr1·e11t pigments or colonl'S which m·c used either in wa
ter or oil for the 1rn1·poscs of drawing or painting. 

Jlc1l . Lakes. '!'his term is used to denote a specks of 
colours formed J;y the combination oi' alumina, or the 
oxyd of tin, with the coloul'ing m.attcrs of Ycgctal.Jlcs. 
'l'lic lakes chieHy used arc rctl colom·s; and these are of 
tliffrrcnt qualities, according to tlic ua.., is anti colouring 
iuattl .. •r t'm1>loyetl; surh a':l carmine, Jilorcncc-lakc, aml 
mad<ll·1·-lak<>. 

Ca1·mim• i r; a nry rich hl'ight crimson colour, and 
s1ands wdl in watet·. For the prcparatiou of carmine, 
fo111· ouncrs ol' finely pulverized cochi neal arc to bcponr
l't.I intu l'um· or six qual'ls of 1·ai11 or distilled water, that 
11:1s been prcwiou~ly hoilC'<l in a. lJCWtc1· kcttlc, and boiJcrl 
with it for thr space or six minutes l0Hgc1·. Eight sc1·u-
11Irs or llomn.u alum. in prnvdcr, ni·c to he then added, 
and the whole kcpt ll]>·W the fire one minute longer. As 
soon as the .i;;'l'OSS powde1· has subsi<lecl, and the dccoction 
1Hts beronac dear, it is to be carefully dccante<l into large 
f) Hut.II-ital glasses CO\ rrcd ovr1·, antl ke1lt undisturbed 
till " fine prrn d,•1· is ol1'Ct'\ ed to ham settled at the bot
fom. Thr li11um· is tlurn to ~e poured off from this pow
""''• "hid1 is to be g1·ad11:1lly dried. Fl'om the liquor, 
which is still much colo111'rd, lhe rest of' the colouring 
matter may be &eparaled hy means of the solution of 
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tin, when it yields a carmine littlo inferior to the for
mer. 

Flol'entine lake is the kind in general use, known by 
the name of lake. It is use<l in water, and also in oil, but 
docs not stand; which is much to be lamented, as it is a 
very beautiful colour, and there is no substitute tltat 
will completely answer all the put'poses of lake. 'l'hc 
best sort may be prepared from the sedimeut of cochinral 
that remains in the kettle after making carmine, add111.; 
to it a small quantity of cochineal or Brazil-wood, and 
precipitating the colouring matter with a solution of 
tin. 

Madder lake is vel'y little known as a colour. It is not 
so bl'ight and l'ich as the last-mentioned lakes, but has 
this valuable advantage; that it stands much better, and 
may answer many of the purposes of Florence lake. lt 
is prc11ared nearly in the same manner as the forego· 
ing. 

Rose-lake. This is generally called rose-pink. It is a 
lake made by a basis of chalk, coloured by Brazil 01· 
Campeachy wood. It does not stand, and is only used 
for housc-11aiuting· and paper-hanging. 

Vermilion, a bright scarlet pigment, formed from sul
phur and quicksilver; when of' a coarse kind, it is call· 
ed cinnabar. I ts goodness is known by its brightness, 
and inclining to a crimson hne. It is a very useful colour 
in oil, where it stands very well; but iu water it is apt to 
turn black. 

R e<l-lcad, or rninium, is lead calcinccl till it acquires a. 
red colour, by exposing it with a la1·gc surface to the 
fire. It is also matle from litlmrgr, which is a calx or 
oxyd of IC'ad; but is not so guo1l as when made directly 
from metall ic lead. This colour is ' rc ry apt to turn black. 
both in water and oil, an<l is therefore seldom used but 
for vc1·y coarse purposes. 

Indian-red is a vr:ry useful colour, answering some of 
the purposes of lake: it stands well both in wate1· and 
oil. It is difficult to procure the genuine kind, which 
comC's from the East ludics. What is sold for 1ntlia1H·cd 
is said to be chicHy made in England. 

Venetian-red, is a native red-och1·e, rather inclining to 
the scai·lct than the cl'imson hue; it is not far diffcl'ent 
from the common Indian reel, but fouler, an<l is chiefly 
used by housc-pai11tc1·s. 

Spanish-brown is also an ea1·thy substance, found in 
the same state in which it is used; it is ncal'ly of the 
same colour as Venctian-l'cd, but coarser. It is used only 
for the commonest purposes. It does n_ot change. 

Li.ght-red, OL' bumt ochl'c. This is common ycllow
oclu·e, hc~1tcd red-hot in the fire, till the colour changes 
from yellow to a red. It is a very excellent colour, both 
in water anti oil; having the quality in common with all 
the ochres, of standing perfectly well. 

Red-chalk. This is the same substanrc as is used fur 
drawing on paper, in the m::umcr of' a era.yon. it is very 
much like light-red, a.ml is used instead of it for some 
purposes. H stands perfoctly well, aud may he used holh 
in water anil oil. 

Burnt h•l'l'a di Sienna • . This rolom• is made by calcin
ing raw te1·1•:\ di Sienna till it acquires a 1·el] ro.lour. It. 
is of a vrry rieh tint, and is much used both in water and 
oil. 1t st:mds well in both. 

Bl1Le. Ultl'amal'iue is prrpared from lapis lazuli, by 
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Calcining n.ntl wa8lli11g it "·ery dean. Wh('n gcnuinr, it is 
an cxtl'emely bright blue colour, somc\·.- h ~ll fransp<ll'<' nt 
both in oil and water, and stan<ls pc1'fcrtly well. On these 
accountl.i it !s of the utmost value, bci11g excellent in cvc
l'Y kind of painting, even in enamel; !mt its grr-at pl'ice 
prevent'! the general use of it. 

Ultramarine ashes. This is the residuum, after wash
ing the laj>is lazuli, in which a portion of the ultramarine 
still remains. It is very subject to be a<lultcratcd. It >s 
not so bright as ultramarine; being like that colour, with 
a tint of red am\ white in it. When genuine it stands 
well. 

P1·us.,: an-b1ue. This colour is iron combinecl with apc
ruliar acid, called the prussic acid. It is ma.<lc in the fol
lowing manner: 

Two parts of purified potass are most intimately blend
ed with three pal'!s uf dried and finely pulverized bul
Jock's blood. The mass is first calcined in a co1•crcd cru
cible" aud on a moderate fi_l'C" until no more smoke or 
Jlame appears; and it is after this brought to a complete 
yet moderate ignition: or equal parts of pota5" am! fine
ly-powdered coals" 11repare<l. from Lones, horns, claws, 
&c. are mingled~ an<l heated in a conrrd r1'uci\Jle to a 
Jnoderate rcrlncss. 'I'his done, either of those two calcin
ed masses is" after cooling, lixiviatc<l with boiling water" 
and the lixivium filtred. Nothing remains now but to 
make a solution of one J>art of green viil·iol and tw·o 
part• of alum; and to add to it while yet hot the above 
lixiviurn, little IJy little however; antl to separate the 
grecnish-b]uc 1wecipitate whi,ch then forms, by means of 
a filtre. If afterwards a. slight quantity of diluted muri
atic acid is affusc<l u11on this prcci11itatc" it assumes a 
beautiful dark-blue colour. The operation is terminated 
by edulcorating and drying the pigment thus 1n·epared. 
Prussian-blue is ru1 extreme1y beautiful colour when pro
perly prepared. and stands well. Common Prussian-blue 
is a11t to contain some iron, which causes it to turn 
f;t'C'Cnish or olive. 

Verdite1· is a blue pigment, obtained by adding chalk 
or '""·hitcning to the solution of co11pcr in aqua-fortis. 
'The best sort is prepared by the refiners; who employ 
for this purpose the solution of copper wl1ich they obtain 
in the process of pa1-tit1g, by precipitating, silver from 
aqua-fortis by ]>!ates of copper. Common verditer is 
made from the sulphate of copper or blue, by tlie manu
facturers in Sheffield and Birmingham. Verditer is only 
ll&ed fo1· yery coarse purposes, chiefly by the paper-stain
ers. It hns been sometimes called sanders-blue, from ig-
11orance of the meaning of the term cc.ndns blues" or blue 
ashes, which the French call it. 

Indigo. This colour is extracted from a plant that 
grows in the Eastanu West Indies. It is not so bright as 
Prussian-blue, but it is cooler, and has tlte advantage of 
being very durable. It cannot be dissolved by water, but 
may by the sulphuric acid; and it then forms Scott's 
liquid blue, so much used for colouring silk stockings, 
&c. 

Smalt. Tliis is glass coloured with cobalt, and ground 
to a fine powder. Its coarseness prevents its being used 
much for painting in oil or water. It is employed some
times by strewing it upon a gl'Ound or oil-paint. It is 
also used in enamel-painting. It stands well. 

Bice is only emalt more finc!J 11'1 i~atec\. 
Yellow. hitlian-:·rllaw. This is the ln·ightrst of all rel

lcws fol' watcr-cGluurs. and is pc1·frl'tly t.h11·alilt.•, It is.Sa.id 
to be procured from the m·inc of the buffalo. In the Ea•t 
Indirs it is a vet·y common and cheap roluur; ~he natins 
there use it commonly for colouring their calicoes, whirh 
they do \vithout any morda11t; so that t.hecolour is wash
ed out again when the cloth is di1·ty. 

King's-yellow. Tl1is colour is orpimcnt rcfinrcl; which 
is a substance llug <?nt of the earth, and C'onsists of sul
phur joiuetl to arsenic; or it may be prepa1·ed by sublim
ing sulphur with arsenic. It is of a very bright Jcllow, 
but does not sta.nt.l well; ancl great ca.ution should he used 
in emyloying- it, as it is a strong poison. 

Naples-yellow. This is a very durable and bright yel
low; it comes from Napl_es, am\ is su11poscd to be prqiar. 
et.1 from lead and antimony. 

Yellow-ochre. This is an earth colom·cd by oxyd of 
iron. It is a cheap colour, and not very bright, but is 
valuable on acrount of its standing well. Roman-ocl11·c 
is a superior kind of yellow-ochre. 

Dulch-Jiink. This 11igmcnt is formrd of chalk, colour
ed with the juice of French I.Jerri cs" or other ngcta.bles 
affording ayellowcolour. Itt.loes notstand, and is chiefly 
used for common purposes. 

Gamboge is a gum brouglit from the East Indies. It 
readily dissolves in water, and is a line bright yellow. It 
is used only in water, and is very ser,iceablc. 

Massicot is an oxyd of lead, lll'CpRrcd by calcining 
white-lead. It is very Little used, the colour not being 
very bright. 

Gall-stones. This is a concretion or hard substance, 
formed in the gall-bladders of beasts; or it may be ob. 
taincd from the gall of animals. It is a very rich colour, 
but does not stand. 

Raw terra di Sienna" is a nath•e ochcrous cartl1 brought 
from Italy. It is a fine warm colour, and stands well. 

Orange-lake is the tinging part of annotto preripitared 
together with the ca11;h of al um. It docs not stand. 

Brown-pink is the tinging- part of some vegetable sub. 
stance precipitated upon the earth of alum. It is of a fine 
rich greenish yellow, but docs not stand. 

Green. There are few colours that arc useful as grefns; 
accordingly, it is ilie practice with artists to fol'm theiJ· 
greens by the mixture of blue and yellow colours. By \'a· 

rying these" a vast variety of green tints may be obtain
ed. 

Sap-green is the conci"ekd juice of the buckthorn bcr
ri•s. It is never used in oil. It is employed chiefly in 
flower-painting and co]unrin.; p1·ints, &c. 

Verdigris. If plates of co1ipr1., moistened from time to 
time with vinegar, are left exposed to the air, they will 
be converted into a green oxyd, callecl verdigris: this i• 
an imperfect oxytl of' co1111ei·, coml.lined 1vith a small por
tion of acetic acid, carbonic acid, and water. It is pre
pared in large quantities" chiefly in France near Mont· 
pellier, by stratifying copper-plates with the husks of 
grapes yet under vinous fermentation, which soon grow 
acid, and corrode the CO)lper. After the plates have 
stood in this situation for a suflicicnt time, they arc mois· 
teucd .vith water, and e>.lJOsed in heaps to the air. The 
verdigris is scraped off from their suJ"face as it forms. 
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Verdig1·iq is of a blueish-green colnm·, but has no body, 
ant.I tlors not stantl. lt is only used for vc,.y coa1·sc pur
pose8. H :m<;wcr!:I best when usrd in ,·ru•nishcs. 

Distilled vrrdigris, sometimes called crystals of vcr
dig1+;;, is prepared from common verdigris, IJy <lissohing 
it i11 'i11cga1·. 1t is of a very b1·ight green; and is used 
chieOJ for var11ishes, and in colouring mars, &c. 

Brown colo1ws. Bistrc is the finer par·t extracted fl'om 
the soot of li111·nt wood. It is much used alonefo1·skctrhes 
in water C'olo11rs, bciug a transparent warm colour. There 
is an rxrrllcnt sort prcpa1·cd in Ireland. 

Colog11c-(·a1·th is a mineral sullstance of a blackish 
brown colam·. It is a very useful colour; though wbat is 
gcucrally Hold in the shops f'o1· Cologne-earth, is an ru·ti
licial mixture of several coloul'S. 

Raw-111111J1·e is a nath·c ochreoufJ earth, of a light brown. 
It stands well. 

Bur11t-umb1·c is only the last-mcntioncll colou1· calcin
etl in the fi1·c. H then acfpdrcs a rich dec11 brown, and is 
of g1·l'at use, IJcing a fi nc colour, and standing i1el'f'cclly 
well. 

As]Jltaltum is used in oil, and is a very rich dee11 brown. 
It is a. tl·a11s11arent or glazing colou1·. It will not work in 
water; but whc.n dissolved in turpentine, it becomes a 
useful substance for givjng deep ant.I spil'itcd touches to 
drawings. 

White. ]<'lake-white is an oxyd of lead, formed bycor
l'Olling lead with vcgctaLle acil.ls ur vinegar. 

White-lead is the snmc colout· as flake-white, only of 
an inferior quality. 1t is tl1e only white used in oil paiut
ing, anc.l is a vc1•y useful colour·; but in water it always 
1111·ns bJack, and should never be usefl. 

1-,ut·c ca1·bonatc of lime is ve1·y useful as a white in 
water-colours, as it stands 11crfcctJy well. 

Egg-shell white, and oyster-shell white, arc only egg
shells or oyster-shells ca.lcmed, Uy which the animal 
glutcu is <lesh·oycd, Leaving the lime behind, which soon 
attrnrto;; the cnrlJ011ic acid again f"rom the at.mos11here. 
""ell-washed Sp:111ish-whitc, or common whitening, an
swers the snmc 11m·posr. 

Black. Lamp-black is the soot of oil, collected after 
it is fo1·111ctl by bu1·11i11g. lt. is very generally used, both 
in oil and water, am~ stands perfectly well~ 

hory-bla.ck is the cual of ivory or bone! formed by gi
' ing them a g1·eat heat, while they arc dqwirnd of all 
acecss of air. 1t is ol' a. more intense black than lamp
black. 

lllut'-black is the coal from burning Yine-stalks in a 
close vrssel. It is like il'ory-black, with a tint ol'blue. 

CoLoun., in dyeing. Src DYEING. 
Cm,oult, in hcrilltlry. The colou1·s generally used in 

l1rrald1·)' arc 1·C'tl, blur, black, green, and Jlllrplc; "hich 
the lu:1·aldA c~1ll gnlrs. azurt>. sable, vel't or sinO}lle, :u1d 
}1t1t'p11r<'; tcnnt· or h\\\ II), and sanguine, n1·e not so com
mon: tL"I to )Cllow and white, ca.lkd or and argent, thC'y 
art' 111dals, not colours. 

CoLot R, in hrn, some probable plea, thougl1 really 
false in itself. and only caJrul:ttrd to tlrawthc trial or tl1e 
<·aust' from the jury "tu the judge; for ''hirh reason it 
(111ght to ltt• matter in la\\' 01• doubtful to the jurors. 

Coi.oun ef qfficr, siguifirs some unjust action <lone un
der countenance of an ollicc, and is opposed to ..:irt11te 
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qfficii. which in1p1ies a man's tloing a right anti just 
tlJjng in the execution of his oilier. 

COLOURS, in tlic Latin a1H.l Greek chm•chcs, arr used to 
distinguish senral mysteries and feasts. 

To CoLoUR strangers' goods, in commerre. is when a 
frccma11 allows a forcigne1· to e11tcr goods at the custom
house in his name. 

COLOURING, jn painting, is the art of applying and 
disposing various colours i11 such a manner as to Le pro
ductive either of an imitation of the naturaJ hues of the 
objects 1·cprescntcd, of barmunious al'l';lngCtn('llt of tints, 
or of force and brigl1tness of effect. Sec PA-.N''l'ING. 

COLUBER, a ~;cnus of .serpents. Tbc generic cha
racter is, scuta 01· urnlivided lamcllre under the abdomen, 
broad alternate scales under tile tail. Tliii.; is by far the 
most numc1·011s of all the Linnrea.n A'r11c1·a of Serp<'nts: 
and the species differ gTcatly i.n size aml ha.bit, according 
to thcfr respecti,·e tribes; some, as the \' i11ers, ha,-in,g 
large, flattish, and sul>cordatc heads. witl1 rather sho1·t 
than long bodies anc.1 tails; whilt• othC'r~, M the major p:ut 
of the harmless SCl'pent'i. han·, in gcmTal, snrnll heads, 
with Jongm· bodies and tails in pl'opo1·tio11. Jn some few 
species, exclusive of the usual subcaudal srnlrs, :u·e a few 
scnta 01· undivided lamcllre, either at the beg-inning or 
towards the tip or (he tail. lt is to be observed, that in 
the investigation of thjs genus the subcaudal scales, 
though altel'nate, nrc red:oncd IJy pai1·s. sn that lhe num
be1· rn:H'ked under the respective species is always to Le 
untlel'stoot.I to mean so many pai1·s. 'l'l1erc al'C nint>ty
seven spl'cic.s: the following arc the most l'emai·kable. 

1. CoLUBElt IlEnus, or common vipl"I', (Sec Plate 
XXXVI. Nat. Hist. fig. 136), which appears to be pret
ty gcnc1·ally c.liffuscd over the whole ancit~nt continent, 
and which is by nn means uncommon in England, has 
been known from times of remote antiquity, though alJ 
the particulars 1·clativc to it.-; nature and manners are 
even yet not fully unde1·stoo1l. 

'I'he general length of the viper is about a foot anti 
half, 01· two feet, tLough some have been seen or much 
g1·cater length, measuring near tlu·c.c feet: the fangs are 
situated, as in othe1· poisonous seq1ents, on each side the 
fore part of the U}JJJer jaw; ant.I ru·e generally two in num
ber, with a few smaller ones lying near thl' 1winripal 01· 
large fangs, as if' intended by nature to sup)Jly the 11lace 
of 1he former. when lost either l>y age or accic.lent. 

The vipe1· has always been ronsidcrrd as the most 
pojsonous of the Euro11can srrpents, anti inm111H.•1·able 
arc the casrs recorded by medical and oth('.r w1·itr1·s of 
the fatality of its hik; yet the instances srem to be far 
less frequent than generally fiU}Jposetl; and tllongh the 
llite of this anima.l 11roduces a painful and troultlcsome 
S\VCLling, yet it is l'arely of any other bac.l conscc111cnre. 
No doubt the casrs must diffc1·, as in tho bite of t\'C't'Y 
other poisonous serpent, according to the natui·c of the 
part bitten, the constitution or the. person, the sti-eugth 
and ''igour of the m1ima1, the season of the year, &c. 
and if the bite happens directly on a vein, it may 1ie1·
haps be producthe of the most alarming symptoms, and 
enn sonu:timrs prove fatal: yet Fontana, evcn in the 
\\arm climat~ of Italy, seem• to doubt whether any 
well-attested mstance could be adduced in which the vi
per had killctl any person by its bite. The rioison of the 
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viper was in ancient tiinrs collectcil by barhat-inn nations 
as a poison for their arrows; the Scythians, according 
to Pliny, using it fol' that purpose mixed with human 
blood: the poison of other serpentq is used in a similar 
manner by savage nations at the present day. 

The most established application for the bite of a Yi
pcr is the common olive-oil,, thoroughly rubbc<l on the 
wounded part, and about a wiue-i;lassful taken internal
ly: this the vipm·.catchers use, as is pretcndecl, with tJCr
foct success; and all other applications, as volatile alkali, 
&c. seem of far less certain efficary. 

The viper, though so much dreaded on account of its 
bite, has been very highly esteemed, both by the ancients 
and moderns, in a mm1ical view, anll uscll as a restora
tirn antl stt·engthcning (lict. This idea socm.o:i to h:.wc 
originated from tlic animal's casting its skin, like other 
snakes, and thus appearing, as it were, in a state of re
novated youth; and the snakes being made the emblem of 
11calth, and consccrate<l to JEscu.lapius, must have de~ 
11cndcd 011 the same idea. " 'e arc indeed of opinion, that 
it is possi.IJle (could we overcome our i·cluctance to it,) 
that viper's flesh mig·ht pro\Te nutritious food, but that 
to ascribe any medical virtues to it is a vulgar error. 

The viper is vivi1>:u·ous, producing its young towards 
the close of the summer. u On the 4th of August.1755," 
says Mt·. White, " we surpl'ised a large female Yipcr, 
which seemed very heavy and bloated, as it lay on the 
grass, basking in the sun. 'Vhen we came to cut it u11. 
we fouml that the abdomen was rrO\Ytlcd with young, 
fifteen in number; the shortt.·st of wliich measured. full 
sc,·en inches, and were about the size of full g·1·cm n 
earth.worms. This little fry issued into the world with 
the true vlpcr-s1li1·it about them, showing· great akt'tnc.o;s 
as soon as <liscngage1l from the belly ol' the dam: they 
twisted aiul wriggkd about, and set themsch•es up, and 
gaped very wide when touched with a stick, showing 
manifest tokens of menace and <lcfiancr; though as 
yet they had no manner of fangs that we could find, 
even with the help ofour glasses." Mr. Wliitr, in another 
part of his work, informs us, that in the month ol' i\lay 
a female vi11rr was 011cncd, which had in i1· a chain of 
eleven eggs, about the sizeofthose of a blackbird; but not 
so far advanced as to show the rudiments of the young. 

" Several intelligent persons," adds Mr. 'Vhitc, " as
sure me that they haYe seen the viper open her moutl1, 
and admit her hel1Jkss youug down her throat on su<ld·cn 
surprises, ·just as the opossum does lier brood into tl1e 
pouch under her br11y upon the like cmc:rg·rncics; and 
yet the Lo:u\on viper-cl1atchers insist on it to Mr. Ba1·-
1·ingtnn that no such thing crnr happens. 

Sir Thomas Brown, 110\v·ever, srcms indinc<l to be
lieve this circumstance. The young, says he, Sll]lposrd 
to break through the belly of the dam, will u110n any 
fright, for protection, run into it; for then the ol<l 
one receives them in at lier mouth: the fl'ight being past, 
they will return again, which is a. peculiar way of re
fuge, and although it seem strange, it is avowed by fre
quent experience and undeHiablc testimony. 

There is a rnriety of this specis entiroly black. 
2. The cerastes or homed vipel', which commonly 

grows to . the length of about a fpot or fifteen inches, 
antl sumctimrs to a larger size,is distinguished by a pair 
of horns or curved processes, situated above the eyrs, 

and pointing forwards: these horns have nothing analo
gous in their structure to the 11oms of quad1·u11etts, and 
arc by no means to be considered in the light of eithC1· 
offensive or <lefensivc weapons: they increase, l1owe\'cr, 
the nat1ll'al antipathy so generally felt againt the serpem 
tribe, and give the animal a more than ordinary appear~ 
ance of malig·:1ity. The cera.stes is a native of many 
parts of Afr1rn, am! is principally found in sandy deserts 
and dry places. Its usual colour is a pale yellowish or 
reddish brown, with a few rather 1argr, distant, round, 
Ol' tranSYet sely oblong spnts of a deeper colour, 11ispers
ed along the upper parts of the bo<ly, the belly or undei• 
)Jal'\ being of a pale lead-colour. In Syria and Ambia 
the ccrastcs is particularly frequent, and i8 also found in 
11rnny pa•·ts of Egypt, &r. It bca1·s a YCl'Y g1·eat affinity 
to tlic common vi11er, ancl its bite is }>Cl'liapR still tnOJ't" 

to l>e dreaded; since, exclusirn of the g·enci·al danger of 
tl'cncling accidentally on this reptilr, and thuH ilTitating 
it unawares, it is said to possess a proprnsity of spriug
ing with g·rcat suddenness to a considcrahic distanc(', 
arnl assailing· without 1wovocation those \\ho happt'n io 
approach it. 

rfhe celebrated Abyssinian tranller, l\Ir. Ilruce, is of 
opinio11 that this was the aspic cmployetl by Cleopah·a 
to prorure her death. He adds some incrrdiblc stm·ies 
rrsprcting the powel' of certain 11crsons in Africa W 
charm these an<l other sr1·µcnts so as to prncnt thrir 
biting· them. If these narratives have· any fo1111tlatio11, the 
animals must in some way han~ l;cen p1·evio11s tliswmed 
of their fangs, as the cobra de ca1Jello is by tho Indian 
jng·glcrs. 

s; Colubcr nasicornis, or horn-11osc suakr, adds to the 
numl>C:'r ()f those malig·nant l'eptHrs whose bite, iu tile 
hot1n rrgious of the g·lribc, lH'On'S the dreadful fot't'rtin. 
neJ• o[ a &1Jecdy and paiuful death. Ii' at the ft1•ol glance 
of most of the serpent friUc an involuntary sort of hor
ro1· anil alarm is so often felt lJy tliosl' \\Ito arc unaccus· 
tomcd to the cxaminatio11 of thrse animals, how muth 
g1·catrr drt~~ul must the uncx11rctc'1 Yicw of the species 
he1·e exhibited be supposed to inflict! when to tli" general 
form uf the creature are superaddcll the ]lCcur~n· ftl•1•rc-
11css and forl.Jid<ling· tnr'\-ity with which nah11·P has 
marked its countcnaucc ; distinguishctl by the nr·y un
common a1Jpearance of two large and sharp-pointrfl 
horus, situated, not as in the ccr·astcs, abo,·c the c~·e~·, 
but 011 the top of the nose or a.nfrl'ior part of the ll]>pcr 
jaw. 'l'hef:ie horns stand neady u}Jl'igl1t, but irn·!inc 
slig·htly lrnckwarUs arnl a little outwal'ds 011 caC'h sulc, 
and are ofa. subst:u1cc uot absolutely lic)l'ny, but in smnc 
(lr.gl'ee flexible: thr-iJ· shape is somcwlrn.t t1·iangnlar or 
t!i1·ce-sitled; thry arc abouth::dt' :tn inrh in length, anti at 
tile fol'c-pal't of the Lrnscof ench st::i.mls an up1·i:;·J1t strong 
scalr, of nrarly tlic Fmmc shape \\ ith the lioru ilselt', and 
thus givin.~ the appcaranre of a much smallei· pair uf 
horns. 1.'hc mouth is fu1·nisl1cd '"-itl1 rxtrrmely large and 
loug fan.i:;-s or tubular teeth, situatl'd as in other poison
ous scq)(mts, and capable of iuflicting the most srnre 
wounds: two of these fangs appear on Ntrh side of tJ;c 
month, tl1c hinder pair lH·i n;.; smallrr than the othcr11 • 

'The kngth of t!iic; animal is abol!t thirty-five inc hrs. It~ 
colom· is a yellowish oiivc-bl'O\' 11, n-ry thirkly spl'ink
letl aH on•r with minute Lladdsh specks: along tbe 
whole lc1Jb-l:l1 of the back is placetl a series of yeUowbh· 
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brown ohlonp; spots or marks, ouch 0£ wl1irh is imbed<lrd 
in a patrh of IJlnck; nnd en ca.ch sitle ol'thc hody, f1"llll 

Ju•ad to tail, runs an aruttly-fkxuous or zigzag line or 
narrow l>am\ ul' an 01'11rr-CtJL11.il': the hot·n-nost• ~make is 
suppf>scd to bra native of the interior parts of Arrka. 

4. The colulH'r najn, or cobra cic C;1IJCll1), (Ser Illatc 
XXXVI. Cliat. Ifol. lig. 158.) is a native of lHtlia, whc!'e 
it avpc:u·s to be one of' the most rnmmon, as well as 
most noxiouf;, of tile sc11lcnt tribe; Ycry frequcnHy p1·0Y
ing fatal, in the space of a few minutes, to tiiosc who un
fortunately cxp('l'icnce its bite. lt(j 1·cnrnrkalJle form and 
colom·s arc sut'h <U; to di::;tingulsh it with great case from 
almost c\cry othrr snake. Its general length seoms to 
he three or four fl'ct. and the ciiamcter of the body about 
an inr-11 antl a qua1·tn. It has obtained its l.>ortuguese 
title of cobra de caprllo, or hooded snake, from t\Jc a1>
pcaranrc \\llrich it Jll'C'Sl'nts when viewed in frnnt in a.n 
irritated state, 01· wlil'n preparing to Litr; at which time 
it bcuds the head ra ther dO\\nwai·d ... , a.ml seems hoockd 
in some deg1·cc by the cxpnn:lcd skin ol' thl' neck. In 
India it js m·c1·y where cxhilJitr~l public1y as a sllll\\··, 
and ic;, of' ro111'Sc, mo1·e unh·e1·sally known in t!Jnt coun
try titan almost any other of tile race of nptilcs. It is 
cal'ricd about in a l'O\'l'l'e<l basket, and so manag-ccl hy 
its 1H"op1·ictors as to assume, when exhibited, a kind of 
d:rnring motion; 1·aising it":icH' up on its lower part, and 
alternately moviug it.'i head and lwc1y from sitle to side 
for some minutes, to the sournl of some musical in:::tru
mcnt which is played during the time. The I ndian j11t-;·
gk1·s, \\ho thm; cxl1ihit tlrn animal, fii'.<.;t dcp1·i,·c it ol' it":i 
fanJ.,rs, by which means they al'C secur ed from the <langnr 
of its uitc. 

Dr. Itas:;cJ, in llis account of experiments made in In
dia witb this serpent, ohsc1·vcs, tl1n.t. as agrncra.l stanclanl 
fol' a comparison of the cff'ect of its bite with tlrnt or 
other poisonous serpents, lie nevcr knrw it prove mortal 
to <L dog in less than twenty-seven minutes, aml to ~l 
chicken in less than half a minutr. Tilus, fatal as it is, 
its }loison seems not so speedy in operation as that of the 
r1ttllc-snakc, which ha'i bcC'u knowu to kill a dug ia the 
S]late ?f' two minutes. 

5. 'l'hc colubcr aquatirus, or water Yiperj is called in 
Ca1•olina the water rattlc-snttke; not that it has :\rattle; 
but is a laJ'gc snake, and rolout'cd not much unlike the 
rattlc-suak.e, anJ the bite is said tu b~ as mo11:al. This 
snake f1•t•qurnts the water, and is never seen at any 
g1·<•at distance from it: tile bark and head are Urnwn; tlic 
belly (.1·:rnsrc1·srly ma1·ketl with l>bck and }'('How a!te;·
natcly. as arc the sidl's of th,. nerk : the ncrk ii;; s mall1 

the hcacl large, mul :-u·mcd with t!ic like desb·uctive wea-
1wns as the 1·a.tttc-s11akc: it is Yery nimble, and particu-
1:1.l'ly ckxtt·ous in C'akhing fi sh. Jn s1111une1· grl'at num
brl's an-. Sl'l'll lying 011 the l.mll1ches of trees hang·ing 
OVl'l" t•iH't'S. from which at the n]Jpl'O:trh of a \Joat they 
d1·ov tluw11 jut'l tli<' \\atcr. nnd ol'tf'n into the boat on the 
men's hrad~: thry lie in this man11l'l' to su1·1wh;c either 
birili; or fiqh, after whkh last they plungr, and 1n1rs11e 
thrm with gt·ca1 swillnrs . ..;.andcatrh some ofala1·~esizr, 
which thry t·arr~· on sho1·r ant] swallow wholl'. 'l'llc tail 
is small towards the end, and terminates in a blunt hor
ny point about half an inch in kugth, and wlii<:h, though 
}w1·mk~~, iH roni.;itlerrd ~Le; of'ilr{'adl'ul cflicaryby the cre
dulous ml gar, who udien th:1t lbe animal is able, with 

this weapon, not only to kiil men an<l nthrr animal•, but 
ewu to lkstroy a free by wounding it wjth it; the tree 
witlic1·ing, b1·ning blark, and dying-. 

6. Coluc·r argus, Ul' arg•is snake, (See Pf?.t•! XXXYI. 
Nat. Ilist. fig. 195.) is a large and elegant spccil's, mra
su1•i1.g, arcording· to Sr:ha, above five fort in kngth, and 
bciu,; of a modemte thidrn"ss in JH'oportion: thr head 1s 

1:lrg-{', flattish . rovere<l ill front with small scales, and FO 

YCl'" prntu!.HTant on each side at tlte hind JHU't as to ap
pca1· hra:·t-shapcd, or rn.thcr bilouate: the teeth large 
and strang: the whole upper surface of the ani1nal is of a 
fl usky chesnut colour, the srales being small, o\•ate, anti 
rach marked by a white speck; while the body is beauti
fully mal'ked from head to tail by numl'rous tr:111sw1•se 
r rm·s of l'Ollnd read S]lots; the tail is model'ateJy slr-nder, 
taperinJ?i· to a. point, and seemingly measuring a!Jout a 
fifth oft ho whole length. This snake is, according to Sc
La, a native of Arabia. The nppcarnucc of the head. 
seems str·ongly to indicate a poisonous species. 

7. The coluber natl-ix, or ringed snake (Sec Plate 
XXXVI. Kat. Hist. fig. 137.) appen.•·s to lie pretty gene
rally diff'usrd throughout a.II pril'ts of Europr, frequent
ing woolls, moist hedges, and shady Jllares; fo colou1· it 
occasiunally \'arics, but is gene1·ally eiU1t.•1· of a blueish 
gr.:-)· or pale olive on the upper p:u·ts. ma1·ketl along- the 
sidrs by a row of smalrtrans,·c1·se black sb·caks, alter
nating with some smalle1• spots or 11ic same colour; anti. 
on rach side the ;1eck is a black and somewhat scmilunar 
pakh. the horns 01· tips ]JOinting forward: this is Oound
e<I in f1·ont hy a second patch of a pale yellow 01· whitish 
{'Olo:ir, thus forming a. kind of Collar Oil each sitlc the 
neck. rrhis a11i111al is of an innoxio1.1s na.tu1·c, and may 
be tanwd to a con.i;i.clerahlo lkgrcr. 1\lr. White. in his 
Histn l'y r.f SPll:mrne, has the follnwi11g r<'mark on this 
subject: " [ kntw a gentleman who krpt a tame imakc, 
which 'v:\S in its }JCrson as swer.t ::ts any animal; Out as 
soon as a st1·anger, or a t.log· or cat, came in, it fell to 
his8ing, arnl filled the room with such nauseous cffiuvia 
as ITmlc!'ctl it h;u·tlly supportaulc." The snn.ke chiefly 
li\·es by 1weying on frogs, mice, small birds, insects, 
woi·:us, &c. It is lo1own to frequent the watc1· occasional .. 
Jy, fo1· the sake of frogs, &c. and io cn.paule of s"·im
ming. though not with any great degree ol' rclc1·ity. It 
d<'jlf)Sits it'i rggs in any wai·m and moist ':iibation, as 
u11dcr ht>dgC"s, in dun.;hills, &r. in the form or a rontinu
ed chain or necklace of 0' a, to the nu111hr1· of twcl,c, four
teen, sixteen, or even twenty, of tlic size of those of a 
blarkhit·d, and of a whitish colour: thcs<', acco1•di11g to 
the ohse1·rntions of l\11·. White, tlo not hatch Lill the 
spring f'ollo\·..-iug. 

Dudng the wintrr the snake conceals itselr in any 
r01w~nic1.1t l'C'trcat, .anrl berome.s nca1·ly tol'pid, re-ap
pca1·111.i; 111 the SJJrrng, when it casts its skin . which 
cmr kinp; 01• opening- on the cclgrs of tl1e lips, is, IH' the 
cfnH'tc; of the animal, ~r!'\ dually th1·own off. in an i1ln.~1·t
cd c1~rrctio11, tlirougho~1t its whole length, to the \el'y 

trrmrnal scale of th~ tail; and so complrle is tile spoil or 
exuv111111, as to exlul.ut the Yet·y coat 01• mrmbraue of tho 
cyrs t}l~'mseln·s : the wl~ole skin 1s cntirC'ly transparf'nt. 

8. l lic r o)ulJcratro\ 1rcns, or F1'C'nrl1 snake, is an ani.~ 
~nnl of a prr~cct.ly hnrmkss natur<'. and. like tlu• fm•mer, 
1s capable ot bemg iamr<l to a rons~demhlc tlegrrl'. The 
count.de Cr1ietlerdatcs, from Mr.Bomarc, an anecdote 
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rdati,·c tf.) a snake which he SU})poscs to havr Urrn of this 
speries, which ha<l been so complctrly tame<l hy <\lady, 
as to come to hci· whenever ~he raHcd it . follow hcl' in 
h<'r walks, wreathe itsl'll' i·ouml her m·m~ . nml sleep in 
ltcr bosom. One t.lay, whrn this lady wc11 t in a boat, to 
some distance 1111 a large 1hr1·, she threw thr snake into 
the wate1·, imagining Uin.t it would readily i·rcoHr the 
boat by swimming; but the cunent pro\ in3· unusually 
strong, at that junctm·c, owing to the adl·<rncc ol'thc tide, 
tlte poor animal, in spite of all its efforts to !'each the' es
erl, was unfortmmtely d1·ow1tt_·<l. 

9. The colubrr constrictor, or black snake, is a large 
aml n1·y Jong snake: some being six feet in length: they 
are all over of a shining black, never chang;ing their co
lour; and are Ycry nimble and be1wficial in killing rats, 
which they pm·sue with wonderful agility to the roofs 
and all part'> of' houses and hams, wl1cre rats are able to 
run, for which scrYice they are prcscncc.1 by most of the 
inhabitants: they are bold and fur·ious. leaping at and 
biting those that attack them, though no harm ensues; 
their bite not being venomous: it is commouly said in 
Cat·Qli11a tlial thq will attack and swallow rattlc-~·makes: 
it is ccl'tain that most or all snakes "ill devour one 
another, not only of their own but of other kinds. They 
al'e th<' mo!:\t numel'ous of all snakes in North Amel'ica. 

'~ 1\lany i·idiculous frights," sa)'s Mi·. Pennant, u have 
J1appr11ecl from this i?rnoccnt reptile. As evc1·y une in 
.Anll'rica is full of the dread of the rattle-snake, they a1·e 
apt to fly at the sight of any of the sel'jient kind. This 
pussues, soon overtakes, and twisting J'ound the legs of 
the fugitive, Roon 1.Jl'ings l1irn to the grouml; but he hap
pily i·cccives no hurt, but what may result from the frigl1t; 
an the mischirf this specks does is to the housewiws, for 
it will skim their milk-pans of tlic cream, and rob their 
lien-roosts of all the eggs.'' 

1 o. The colubcr austriacus, or smooth snake, is found 
in France and several other parts of Euro1Jc, It inhabits 
moist mcaclows, hedges, watery places, &.c. It is of a fierce 
Uisposition in its wild state, biting with much eagerness 
such animals as hap]lcn to attack it; but is incapable of 
producing any injury, being unprovided with poisonous 
fangs~ and is easily tamed, in which state it shows a con
si<lerable degree of attachment.' It occasionally varies 
somewhat in colour, the U]lp('r pa1ts had11g a strong 
ting·c of rufous, and the abdomen of dusky browu or 
even blackish, while the sides have a cast of yellow or 
green. 

11. The co1uber gcmmatus, or bugle snake, is a beau
tiful species: length about fifteen 01· sixtern inches, colour 
vf the U]Jper parts blue, with three nal'row cr1uidistant 
stripes from head to tail; the two latrral stri11es being 
wliite. the middle one black, marketl by a row of small 
"hitc specks alternatcJy oblong and round, l'epresenting 
a small string of brads and bugles: hca<l la1·gc-sraled. and 
marked on carh side by three or fou1· spots forming a 
ban<l across the e) es, the top spotted "ith pale blue 
nial'ks Lowlrrcd witl1 blark: the abdomen is "l1ite, earli 
srutmn b<'ing marked at its edge, 11ea1· the hotly, with a 
sm~ll lilark BJlcck, forming two rows down thr abdomen: 
nat1~·e co~mtry unknown: tlescribec.l by Crpe<le from a 
S})CC'unen m the royal ra.binet. 
. !2· 'l'he culubc1• myck1·izans, or Jon.e,·~moute<l snake, 
lS m colow· grass-green, witb a yellow line ou each side 
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the abdomen: habit remarkably slender, measm·in!'\' about 
tl~t·cc feet and a half rn lengtl1, and about halt' an indi in 
dtamete1·: bead moderately lru',ge, long, anti YCry sharp
snout~d, the .upper _jaw rL.1t111.i11g fi~r hc)-011tl the lower: 
sometimes tl11s species var1f'8111 hanng <111 additional pair 
of yellow ~bl!Omin~l linc~, l'lllllling tlO\\ n the michllc of 
that p~u·l: it is. an mn~xrnus snake, though t.'l'l'o1u•oush 

~~1~ 'i:~~~~l~~e l~l!~~~)~~~;:~1 
0}

11f t; l~~~::~ n~ 1~\~1.~~~e~;:!~igtl~: 
up11cr,ptw. It 1s a natirc of rnany parts ofNol'tl1 Auiri•i ·a 
"hl'l'C it is principally seen on trees, moviug wit/i gr~ai 
yelocity in JHll'Stiit of insects, on \\hich it is saitl princi
pally to feed. 

13. The co]ub.er alnetulla, or it·iclescent snake, is one 
of the most beaut~ful of the whole se.q1cnt tribe (Sec Plate 
XXXVI. Nat. Hist. fig. 154;) and Ill general, easily dis
tinguished by its blue-g1•cen gilded tinge, accompanied by 
iridescent hues: its habit is long an<l slender, mea.,uring 
about three feet and a half, or four feet, in length, and 
about hair or three quarters of an inch in diameter: the 
skin, between the scalet;, is blackish, and in some parts 
gives an additional beauty to the genei•al colour: acr08s 
the cheeks, passing through the eyes, is a jet.black 
streak: the head is e;ovcred above with large scales, and 
the snout is slight1y elongated, but by no means i1ointcd: 
tlie abdomen is pale and flattish, as in the myctcrizans 
an_d some others of thi~ tl'ibc, and the tail is angular, 
thrn, aml of very cornmlcrable length. This s-pecies is 
entil·dy innocent, and is a native of several parts of 
India. 

COLUBRINUM LIGNUM, snake-wood. See MATE· 
RIA MEDJCA. 

COLUMBA, in ornithology, the pigeon, a genus be
longing to the order of passeres. The cl1aracters of this 
grnus a1·e as follow: the bill is straight to\Vards the point; 
tile nostrils are oblong, and hair.covered oYer with a soft 
tumid membrane; and the tongue is entire, tliatis, not clo
ven. There a1·e about 70 species, natives of dilFcrcnt 
countries. The fo1lowing are the most remarkable: 

J, Columb~a coronata, or great crowned 11igcon, a 'fC

ry large species, about the size of a turkey. The bill is 
blark, and two inches lon,!j; the iritlr$ al'e red; the head, 
n_c('k, breast, belly, sit.ll's, thighs, and under taiJ-rnverts, 
cmercous blue; the l1eatl is crested; the. sex ol' a drC'p 
asJi.rolour. This species inhalJits the Molurca islC's and 
~cw. Guinea, and has IJC'f'n l.H·uug·ht to England alin. Jn 
size 1t far· excre1ls any of the pi~eon tl'ihr; but its form 
anti maimers 1rJJ us it can brlnn;; to no othrJ', Its notr is 
cooing arnl ]Jlaintive, like that of other pigc·rm..;. nul_v 
lourle1· in proportion . The mou1•nful notes ol' 11tror l.,il'1Jq 

al~1·mcd the c1·ew of llou~ainville mucli. '' hrn in tlw 
ne1g·hlloul'i1ooll of them~ thinkin:; they were tlw nir!i of 
the human specirs. In }i'mncc they were ne"·''l' oh~rned 
to lay e~gs, nor in HoJland, tho~gli they were kt.·11t fo1· 
some timr. 

2. Columha malarcensis, the l\Ialacca pigron drscrihed 
by So11m•1·at. is litHr 1ar.~·c1· than the l1ouse-sparl'ow. It i~ 
a most beautiful species, and the fle"h is snit] to he rx· 
tremcly delicate. It lias o<'rn transported into !lie Isle of 
Franrr~ where jt has m11Hiplicd exceedingly. 

3, Colt1m1Ja migr•at<H'i;:i, 01· pi.'1·con of passa.~e . is about 
the size of an English woocl-pig-Pon; thr IJill hlark: ii is 
re<l; the head of a dusky blue; the breast and hclly of a 
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faint !'ed; above the shoulder of the wing thel'e is a 
patch of feathers shining like gold; the wing is coloured 
like the head, having •ome few spots of black; the tail is 
very long, and covered with a black feather, under 
which the rest are white; the legs and feet are red. '!'hey 
come in prodigious numbers from the north, to winter in 
Vil·ginia and Carolina. In these countries they roost 
upon one a11othe1·'s backs in such numbers that they often 
br·eak down the limbs of oaks which support them, and 
leave their dung some inches thick below the trees. In 
Virginia l\lr. Catesby has seen them fly in such continu
ed h'ains for three days successively, that they were not 
lost sight of for· the least interval of time, but somewhere 
in the air they were seen continuing their flight south
ward. They lu·ced in rocks by the sides of' rivers and 
lakes far north of St. Laurence. '!'hey fly to the south 
ouly in. hat'd winters, and ru·e never known to return. 

4. Cnlumba mnas, or the domestic pigeon, and all its 
beautiful va1·ictics, derive their origin from one 51Jecics, 
the stock dove; the English name implying its being the 
stock 01· stem, whence the other domestic birds ham 
Slfftmg. These birds, as Varro observes, take their 
Latin name, coJumba, from their voice or cooh1g: and, 
liad he known it, he might have added the British 
al'to; for k'lommcn, kylabmano, kulm, and kolm, sig
nify the same bird. They were, and still aJ'e, to be 
found in most pal'ts of England in a state of nature; but 
I•l'obahly the Romans fh·st taught the Britons how to 
construct 11igeon-houscs, and make bil·ds domestic. The 
d1aractci·s of the domestic pigeon are these. It is of a 
deep blueish ash-rolou1·; the breast dashed with a fine 
changeable green an cl 11ur]1k; it wei.i;hs fou1·tcrn ounces. 
In tJ1c wild state itb1·ecds in holds of rocks and hollow~ of 
fl'ccs; for which reason some style it colmnba caverualis, 
in opposition to the ring dove, which makes its nrst on 
the boughs of trees. Nature alwa:ys preserves some 
agreement in the manners, characte1·s, and colours, of 
birds reclaimed from the wild state. 1.,his s11ecies of 
pigeon soon takes to build in a1·tificial cavities, and from 
the temptation of a ready provision becomes casHy do
mesticated. Multitudes of these wild birds migrate in
to the south of England; and, while the becrb-woods 
we1·c suff<·t·ed to cove1· large tracts of ground, they used 
to haunt them in myriads, reaching a mile iu length, as 
they went out in the morning to feed. They visit Bri
tain the latest of any binl of passage, not appraring till 
Non.•m1.Je1·, and reti1'ing in the SjH'ing. Mr. Pennant 
imagines, that their summer haunts arc in Sweden, as 
~fr. Eck mark makes their retreat thence coincide with 
their arrival in lldtain. N un1bcrs of them, howenr, 
hreed in rlifis on the coast of Wales, aml of tho Hebl'ides. 
'l'hc 'al'll'lios p1·oduccd from tl1e domestic breed arc nu
nu~rnus, nutl C'XirC'nwly <'kgant; tlu·y a1·c distinguished by 
names cxprrssivc of tht·i1· scvcrnl pl'Opertirs, as tumb
lc1·8, ca1Tiers, jacobincs, n·oppers, pouters, runts, tur-
1.Jiu.·~, owls, lltlllS, b..r. The most cclchratrd or tl1C'sc is 
thl' carrin. They a1't" g1·cg:u'io11s; lay only two eggs, 
and l.IJ"ecd man.) tim<'s i11 tlie year. So quirk is their 
inl'l'('asc, that the ;tuthor of the Economy of' Nature ob
scrn·s, tlmt in thr space of four years 14760 pigeons may 
c·omc from a ~iuglt• pair. Tiu~ nrnle an<l female sit, and 
also feed thril' youug, by turns: they cast provision out 
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of their craw into the young one's mouth; tucy driuk, 
not hy sipping, but by continued draughts like qua
dru1ieds. 

5. Columba palumbus, the ring-dove or wood-pigeon, 
is a native of Europe and Asia. It is the largest pigeon 
we have, and might he distinguished from all others by 
its size alone. Its weight is abont twenty ounces; itct 
length 18, the breadth so, inches. The head, back, and 
covers of the wings, are of a blueish ash-colour: the low
e1· side of the neck and breast a!'e of a purplish l'ed, dash
ed with ash-colour; on the hind part of the neck is :t 

semicircular line of white; ahove and beneath that, the 
foctthers are glossy, and of changeable colours. Thi, 
species fur•ms its nest of a few dry sticks in the boughs 
ol'trees. Attempts have been made to domesticate them by 
hatching their eggs under the common pigeon in tlove
houscs; but as soon as tbey could fly, they always took 
to their proper haunts. In the begi.nnhlg of winter .they 
assemble in greatifiocks, and leave off cooing, vd1ich they 
begin in March, when they pair. 

6. Columba 11asserina, or the ground-dove of c~u·oli
na, is about the size of a lark. 'l"he bill is yellow, and 
black at the end; the iris red; the bt·cast and whole front 
of a changealile imrple, with dark 1mrplc SJ>ots; the legs 
and !ht of a dil'ty Jcllow; but the whole bil'd has such a 
composition of colours in it, that a very particular de
scription is im11ossible. They tly in great numbers 
together, and make shol't flights from place to place, 
gcncrnlly lighting ou the ground. 

7. Columba tutur, or turtle-dove, is a natb·e oflntlia. 
'l'he length;,, twelve inches and a half: it• b!'eadth twenty
one; the weig·ht £'our ounces. The irides at·e of a fine 
yellow, and the eye-lids encompassed with a beautiful 
cl'im.CJon circle. The chin and fol'chcad arc whitish; the 
top or the heacl ash-coloured, mixed with olive. On each 
side ol' the neck is a spot ol' hlatk foathors Jll'ettily ti pt 
wtth wl11te: the back a'ih-colourctl, l.lordercd with olive
brown: tl1e scapulars and covert<; of a rctldish l.u·ow11 
spotted with black: the hreast of a I ight ]lllq1lish red, 
having the verge of each feather yellow; the belly white. 
In the U1·ecding season these bi1·<ls are found in Buckin•·~ 
hamshire, an<l in several parts of' the west of' Engfantl. 
1."hcy al'e very shy, and breed in thick woods, generally 
of oak; in autumn they migrate into other countries. 
See Pl. N. H. fig. 139. 

COLUMN, in the military al'!, a long deep file of 
troops OJ' baggage. The first and secontl lint~s of the 
army as t.!it·y are encamped, make gcncl'allv two columns 
on a marcl1, filing off either from the J•ighi: or Irft: some
times t.he ~u·.my marches in. fou1·, six, or eight <·olumns, 
arcordmg as the ground will allow: and each column ii! 
led hy a general ollicer. 

CoLU;\tN. See ARCHITECTURE. 

COLUJllNA. Sec ANAT0'1Y. 
COLUMNEA, a genus of the angiospermia order. in 

the didynamia class of plants; and in the natu1·al mrthod 
~·anki.ng under the 40th order, }lCrsonatre. 'l'hc calyx 
is <1u111r1ue1nu·tite; the upper lip of the corolla ai·cl;ed 
and entire; gibbous above the basl': tlir antlH•1·re com er~ 
ted; the capsule bilorular .. There arc sh. species, natins 
of the East and ·west h11hes. 
.. COLURES, in '':stronomy and geography, two gt"cat 

cu cl cs supposed to rntc!'Scct ca.ch other at rii:;ilt arlglcs 
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in the poles of the worM, and to pass through the solsti
tial and er1uinoctial points of tile ecliptic. See GEo
GHAPHY. 

COLUTEA, bastal'd-sena: a genus of the dccandria 
or•der, in the diadclphia class of 11lants; an<l in the natu. 
ral method ranking under the 32d order, Jiapilionaccre. 
'l'hc calyx is quinquefid; the legumen fofiated, opening 
at the upper pa1-t of the base. There are ni.ne species, 
deciduous fl.o\\Cring shrubs, adoruetl with many-lobed 
lraves, and butterfly-shaped flowers, of a deep yellow or 
red colour. They are propagated both by seeds and 
layers, and arc hardy euough, though tl1cy sometimes 
require a little shelter when the weather is very cold. 

COLYMilUS, DIVER, in ol'llithology, a genus of 
anscl'Cs. 'I1he bill has no teeth, is subnlated, stmight, 
and •haqi-pointed; the teeth a:re in the throat; the nos
ll'ils are linear, and at the base of the bill; and the legs 
arc unfit for walking. This genus includes several 
8j_Jccics, viz. the divers, guillemots, ancl grebes; of which 
the following are the most remarkable. 

1. The gryllc, or black guillemot, is in length fourteen 
inches, in breadth t>venty-two; the bill is an inch and an 
l1alf long, straight, slender, and black; the inside of the 
mouth red; on each wing is a large bed of white, which 
in young birds is s1mttcd; except those in which the 
whole plumage is black, the legs are red. 'rI1ese birds 
are found on the Bass isle in Scotland; in the island of 
St. Kiltla; and, as Mr. Ray imagines, in the Farn islands 
off the coast of Nortlrnmbel'lantl. They have also been 
seen on the rocks of Llandidno, in Cacrnn.rvonshire, in 
Wales. Except in breeding-time, the grylle keeps al
'"·ays at sea; and is very difficult to be shot, diving at the 
flash of the pan. 'rhe 'Velsh call this bird cascan longm-, 
or " the sailor's hatt"ed," from a notion that its a11pcar
ance forel1odcs a storm. 

2. The tl'Oile, or foolish gnillemont, weighs 24 ounces; 
its length is 17 inches, the bre:tdth £7 !; the bill is three 
iuchcs long, black, straight, and sharp-pointed; the inside 
of the mouth yellow; the feathers on the upper part of 
the bill arc sho.1·t antl soft like velvet; from the eye to the 
hind part of the head is a small division of the !Cathers: 
the rest is of a deep mnusc colour. The chief places 
they arc known to breed in are the uninhabited isle of 
Priestholm, near the isle of Anglesey; on a rock called 
GodreYc, not far from St. hes in Co!'llwall; the Farn 
isles, nca.r the coast of Northumberland; and the cliff's 
about Scnrborongh in Yorkshire. They are also found 
in most of the nol'thcrn parts of Europe. 

s. The septcntr·ionnlis, or red-throated dirnr, is more 
elegantly shaped than the others. It weighs three pounds. 
The length to the encl of the tail is two feet; to the toes 
two feet four inches, the breadth three feet five inches. 
'l'his species breeds in the northern parts of Scotlaml, 
on the borders of the Jakes. It is found also in Russia, 
Sibc1'ia, and Kamtschatka; but does not l1aunt the inlaml 
lakes. · 

4. The glarialis, or northern dlrnr, is three feet five 
inches in length; the breadth four feet eight; the bill to 
the corners of the mouth four inches long, black, and 
strongly made. This species inhabits several part5 of 
the north of Europe, but is not very frequent on our 
sh.ores, nor e_ver seen southward except in very severe 
wmters. It is seldom met with on land, being for the 
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most part on the open sea, where it is continually diving 
for fish, ~hi.ch it docs with great agility, and Ilic" high 
and well. It is common in Iceland and Greenland, \\here 
it breeds, and at that time freq ucnts the fresh wakl'!I. 
lt is sufficiently plentiful in Norway, and all along the 
arctic coasts, as far as the River Ob, in the Russian domin
ions. 'l'he natives of Greenland use the skinsfor clothing· 
and the Indians about Hudson's-bay adorn their head; 
witlt circlets of their fcathe1·s. At the last pince it is 
known by the name o( athinue-moq ua. As they ai·e sel
dom seen on the sea-coasts, but chiefly among the Jakes, 
they are called by the I nchans ml and loons. 

5. The immer, or· ember-goose, is superior in size to 
a common goose. The head is dusky; the back, coYcr!Jl 
of the wings, and tail, doudecl with lighter and darkei• 
shades of the same. The under side of the neck spotted 
with dusky; the breast and belly silvery; the legs black. 
They inhabit the seas about the Orkney islands; but in 
sc,·erc winters visit the southern parts of Great Britain. 
They are found also in Iceland, and most parts of nor
thern Europe; likewise in Kamtsclmtka; but not in any 
part of Siberia or Russia. It like"ise inhabits Switzer
land, particularly on the lake of Constance, where it is 
known by the name of Ouder. It is said to dive won• 
derfuHy well, and to rise to an amazing distance f1'Qm 
the place where it plunged. The female makes its nest 
among the reeds and flags, and places it in the water; so 
that it is continually wet, a_s in some of the grebe genus. 
It is difficult to be taken, either on land or swimming on 
the water; but is not unfrequcntly caught under the wa
ter by a hook baited with a small fish, its usual food. 

6. 'The Chinese diver, supposed to inhabit China. 
From the val'ious a.nd uncertain accountr.i of authors, wo 
arc not clear what birils the Chinese use for catc11in~ 
fish: the custom, however, of doing it, is manifest, from 
the relations of many travellers. The bird used for this 
pur11osc lias a ring fastened round the middle of the neck, 
in order to prevent its swallowing: besides this it !Jag a 
slender long string fastened to it; and, thus accoutred, 
is taken by its master into his fishing-boat, from the edge 
of wliich it is taught to plunge afte1• the fish as tl1CJ pass 
by. 

7. The cristatus, crested diver, or cargoose, weighs 
two pounds and a half. Its length is 21 inrhcs, the 
breadth 30; the bill is two inches and a quarter long, 
red at the base, and black at the point. The chcrks 
and throat are surrounded with a long pendant ruff, ofa 
brigl1t tawny colour, edged with black; the chin is white; 
the breast and belly are of a most beautiful si!Vtl'J· 
white, glossy as satin; the outside of the legs au<I the 
bottom of the feet are dusky; the inside of the legs and 
the toes of a pale gl'een. These birds frcc1 uent the meres 
of Shropshire and Chesl1irc, where they breed; and the 
great fen of Linconshire, where they are called gaunts. 

8. The urinator, or tippet-grebe, is thought by lllr. 
Latham not to be a different species from the former, 
being oruy somewhat less, and wanting the crest and 
i·uff. The sides of the neck are striped downwards from 
the head with nanow lines of black and "bite; in other 
respects the colow·s and marks agree with that bird. 
This species has been shot on llostern-mere in C11esbire. 
It is rather scarce in England, but is common in the 
winter time on the lake of Geneva. They appear there 



COl\i 

in Hocks of ten or tweh-e; and ai·e killed for the sake of 
tLcir beautiful skins. The under side of them, being 
dl'esscd with the feathers on, is made into muffs and tip
pets; each bil'd sells for about foul'teen sl1illings. 

9. The ho1•nr<I grebe is about the size of a teal; weight, 
one pound; length, one foot; breadth, sixteen inches. It 
inhai1its Hudson's~lrny; and fu·st appears in May, about 
the fresh waters. It lays from two to fom• white eggs 
in J uue, among the aquatic J>lants; and it is said to cornr 
them when abroad. lt retil·es south in autumn; and ap
pears then at New Yol'k, staying till spring, when it re
turns to the north. J<'or its vast qLLickness in diving it 
is called the watel'-witch. At lfodsor>'s bay, this bird is 
mostly known by the name of seekeep. 

COMA. Sec MEDICINE. 
Co.HA BERENICEs, Bet·enice's hair, in astronomy, a 

constellation of the northern h.emisphere, composed of 
stars near the lion's tail. See AsTUONOMY. 

C0111ARUM, mal'sh-cinquefoil; a genus of the poly
gynia ordci·, in the icosandria class of plants, and in the 
natural method ranking under the S5th order, senticos::e. 
'!'he calyx is dccemfid; the petals five, less than the calyx; 
the receptacle of the seeds o' ate, spongy, and persisting. 
There is but one species, a native of Britain. It rises 
about two feet high, aud bears fruit somewhat like that 
of the strawberry. 

CO.MD, an instrument to dean, untangle, an<l <lress, 
flax, wool, hail., &c. Combs for wool are prohibited to 
be imported into Britain. 

Co~rn, in a ship, a little piece of timber set under t1ie 
Iowcl' part of the bcakhcad, near the micltllc. It has two 
holes in it, and su11plics to the fore-tacks what the chcst
trces tlo to the maintacks; that is, to b1·ing the foretacks 
abroad. 

COMB-MAKING. Combs al'e generally made of the 
horns of bullocks, or of elephant's and sea-horse's teeth; 
some arc made of tortoise-sheH, and others of box or 
holly-woods. Bullock's horns arc thus prepared in ot·der 
to manufacture combs. The tips are first sawn off; they 
at'e then held in the tlame of a wood fire: this is called 
roasting, by which they !Jecomc nearly as soft as leathc1·. 
While in that state they are slit open on one side, and 
pl'csscd in a machine between two iron plates; they are 
then 11lunged into a trough of water, from which they 
come out ha.l'd and Oat. The comb-maker next saws 
them into lengths acro1·d ing to the sized combs he wants. 
To cut the teeth, earh \Jiecc is fixed in a tool called a 
clam. 'l'he teeth arc cut with a. fine saw, or rather a 
1,air of saws, and they arc finished with a file. 

'l'hc process used for making ivo1·y combs is nearly 
l11e same as that already described, except that the ivory 
js first sawed into thin sli.ccs. About eight years ago 
lllr. Bundy, of' Camden-town, obtained a patent for cut
ting combs by means of rnarhil10ry. It will be thought 
a Hry singular ci1·tumstance, that before this 11e1'iod no 
meU101l was pradiscd in this country for cutting the 
tcc1h or combs, but that in which a pair of' saws, l'l1t.kly 
fo .. "llC'nCd in a wooden back, Wl'J'C dil·ectcd by the human 
Jmud. With these inl)>kmcnts, however, it is, that the 
n1·y tlelir1ltr superfine iV'Ol'y combs, containing from 50 
to 60 h'etlt in an inch, WCI'{" manuf'actured. 

By J\lr. I!unclJ"• ma<liine the business of comb-mak
ing is greatly expedited; the teeth of tirn combs may be 
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cut in about three minutes. The combs are afterward~ 
pointed by applying them to an arbor or axis clothed 
with cutters having chamfered edges and teeth. 

Tortoise-shell combs are very much used. and there 
are methods of staining horn so as to imitate tortoise
shell; of which the following is one: '!'he l10rn to be tlyed 
must be first pressed into a Hat form, and then spread 
over with a paste made of two parts of <1uick-lime and 
one of litherage, IJl'ougi1t into a proper consistence with 
soap-Icy. This paste must be put over all the parts of 
the horn, except such as are proper to be left tl'anspa
rent, to give it a nearer resemblance to tortoise-shelf. 
The horn must remain in this state till the paste i.s quite 
d1·y, when it is to be brushed off. It 1·cquires tasto and 
judgment to dispose the paste in such a manner as to 
form a variety of transparent parts, of' flifl'erent magni
tudes and figures, to look like natul'c. Some l'a1'ts 
should also be semi-transparent; which may be effected 
by mixing whiting with a part of the 1iaste, to weaken 
its 01icration in particular places: by this means spots or 
a reddish brown will be J>roduccd so as greatly to in
crease the beauty of the work. llol'll thus dyed is ma
nufactured into combs, and these are frec1uently sold for 
real tortoise-shell. 

COMBATANT, in hel'ahky, a term for two beasts, 
as lions, &c. borne in a coat of arms in a fighting postlu·c, 
with their faces to each other. 

COMBINATION, in chemistry, the union of bodies 
of different 11ati.1res from which a new compound body 
results. Thus an arid unites with an alkali, and it is 
said there is a combination Uctwixt these two salts, be. 
cause from the union a neutral salt results. Again, 
metals unite with oxygen, aucl form a combination of the 
metallic oxides. 'Vhether there exists a 1·eciprocal affi
nity between every species of the pai'ticles of bodies, is a 
point which cannot easily be determined, though it is 
certainly very probable that the1·e docs. But as the 
1>articles of' bodies are usually found cohering together 
in masses, it is evident that no heterogeneous bodiL·s 
can combine unless their affinity for each other be 
stronger than the cohesive force which unites the l'C

s11ective particles of each. Now whenever two Uodics 
constantly refuse to combine, in whatever situation we 
place them, we say that they have no affinity for each 
other; meaning merely that their affinity is not so great 
as to produce combination. Thus we say that there is 
no affinity between oil and water, because these two 
liquids l'ef'use to combine together; yet when oil is united 
with alkali, and in the state of soap~ it dissolves in 
water; a proof that there does exist an aflinity between 
water and oil, _though not strong enough to . Jll'oducc 
combination. We say also, that there is no aflinitv be
tween azote and lime. because azotic g:t11 cannOt be 
combined with that earth; yet nitric acid tlissolves lime 
readily, which shows us that the refusal of l\n10 anti 
azotic gas to combine is not the consequence ef the want 
of an affinity between these two bodies, but of some nthe1• 
cause. 

We may present a hotly to another with whiclt it is 
capable of combining in two diH~rcot states, either in. 
~ulatcd or already combined '~·itli so1~ie other !Jody. 
fhus we may present lime to mtr1c ac1<1, either in the 
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state of pure lime, or combined with carbonic acid, and 
consequently in the state of a cal'bonat. 

In the first case the affinity is opposed by the cohesion, 
aud combination does not take place unless that forre can 
he ovel'comc. Hence the reason that combination seldom 
sn1rcerds weU, unless some one of the bodies to be com
bined is fluid, or is assisted by 11eat, which has the pro
J>erty of diminishing the force of cohesion. Indeed the1·e 
arr not wanting numerous instances of soHd bodies com
bini11g together without the a..sistance of heat; but they 
are always bodies wh.ich ham the property of becoming 
liquid in the act of coml>ination. Thus common salt and 
snow, muriat of lime antl snow, &r. combinerapi<lly when 
mixecl, and arc converted into liquids. 

It is to the force of cohesion that the difficulty of dis
sol,'ingthe diamond, the sapphire, and many other natu
ral bodies, is to be ascribed, though composed of ingre
dients very reacli.ly acted on by solvents when their co
besive force is sufficiently tlirninished. If1rnre alumina is 
foJ'med into a pa•te, and heated sufficiently, it becomes 
so hanl that no acid cau act upon it; yet its nature is not 
in the least changed. By proper trituration it may be 
again rt>11tlcrcd soluble; and when prccipitatecl from this 
new solution, it has recovered aH its original propertiei~ 
'fiie effect of the fi1·c then was merely to increase the co
hrsion, by separating all the water, and allowing the par
ticles to a1>proach nearer carh other. 

Even when the cohesi,•e force of the particles to be 
combined is not very great, it may be still sufficient to 
prevent combination from taking place, p1·ovided the 
other body can only approach in a very small mass. 
Hence the reason tllat carbonic acid gas, and othe1· e.las
tic fluids, have scarcely ru1y action on the g1•eatcr num. 
bcr of bodies, though they combine with them readily 
when the force of cohesion prcsenfa no opposition. Thus 
the oxygen or the atmosphere does not combine with 
sul11lrnr in its natural state, tl10ugh it unites with it readi
ly when the sul11hur is combined with hydrogen and pot~ 
ash, bodies which diminish its cohesion very consideraiJly, 
or when it is ronverted into its integrant particles by the 
action of heat. 

In the second case, or wlien the body presented to be 
combined with another is already in combination with 
some other body, it docs not altogether leave the old bo
dy aml rombine with the new, but it is divided between 
them in J>roportion to the mass and the affinity of these 
bodies. Thui:;, when lime, already in combination with 
phosphoric acid, is presented to sulphuric acid, it does 
not altogether leave the phosphoric to combine with the 
sulphuric acid; but it divides itself between these two 
acids, part rombining with the one and part with the 
other, according to the respective quantities of each of 
these acids, aud the strengthoftheii·affinity for the lime. 
Chemists had formerly, in a great measure overlooked 
the modification produced on the action of heterogeneous 
bodies on each other by the different proportions of each; 
sup]msing tl1at in all cases a substance A, which has a 
stronger a.ffinity for C than B bas, is capable of taking 
C altogether f~om B, provided it be added in sufficient 
quantity, how 51·eat soever the propodion of B exceeds 
that of A. Several exceptions, indeed, have been pointed 
out to this general law. Thus Cavendish ascertained, 
that lime-water is incapable of depriving air completely 

of carbonic acid. But Berthollet has demonstrated, that 
this pretended law never holds; that no substance what
ever is capable of depriving another of the whole of a 
third, with which it is combinrd, exrept in partic1ilar 
circumstances, however strong its aflinity for that third 
may be, and in how great a proportion SOe\'Cl' it he adlled. 
Thus no portion of lime whatever is capable of dClll'i
ving the carbonat of potash of the whole of its arid. 
Neither does sulphuric acid decompose ]ihosphat of lime 
completely, nor ammonia sulphat of alumina, nor potash 
sulphat of magnesia. 

In short, it may be considered as a genel'al law in 
chemistry, that the smaller the proportwu of a body in 

~~i~1b~~::t~~~a:i1~~n~~~;c~ ~f~~;;~i~eJ•[ s~11~~~;ra~~~t~~~ 
force of its affinity becomes stronger than any direct 
force that can be applied to sepal'ate it. Bence the im
possibility of depriving sulphuric acid and sevc!'al other 
bodies completely of water. 

Berthollet has shown also, that every body, how weak 
soever its affinity for another may be, is capable of ab
stracting part of that other ti·om a third, how stroug so
ever tlie affinity of that tl1ird is, provided it be a1iplied 
in sufficient quantity. Thus potash is capable of abstract
ii1g part of the acid from sul1ihat of barytes, from oxat 
of lime, phosphat of lime, and carbonat of lime. Soda 
and lime abstract part of the acid from sulphatof potash, 
and nitric acid abstrarts part of the base from oxalat of 
lime. Hence it follows that substances are capable of de
composing each other reci1n·ocally, provided they be ad
ded respecti.vely in the proper quantity. Indeed this was 
known formerly to be the case, though it had not been 
considered as a general law till Bertl1ollet drew the at
tention of chemists to it. Sulphuric acid decom1ioscs ni
trat of potash altogether by the assistance of heat. The 
nitric acid is driven off, and there rcmarns hehind !:ml
phat of potash with an excess of arid. On the other hand, 
if nitric acid is poured into sulphat of potash in sufficient 
quantity, it takes a part of the base from the sulphuric 
acid. In the same manner phosphoric acid decompose9 
muriat of lead, and muriatic acid on the othet' hand de
composes phosphat of lead. 

COMBINATIONS, in law are persons assembled to. 
gether unlawfully, with an intent to do unlawful arts; 
and these offences are punishable before such acts are 
carried into effect, in orller to prevent the consequence 
of combinations and conspiracies. 9 Rep. 57. 

Co.MBINATioNs denote the alterations or variations 
of any number of quantities, letters, sounds, or the like, 
in all possible ways. 

Father l\Iersenne gives the combinations of all the 
notes and sounds in music, as far as 64; the sum of which 
amounts to a number expressed by 90 places of figures. 
And the number of vossiblecombinatious of the 24 letters 
of the alphabet, taken first two by two, then three by 
three, and so on, according to Prestet's calcu]ation 
amounts to I 391724288887252999425128493402200. 

Father-Trutchet, in l\Iem. de I' Ar ad. shows that two 
square pieces, each di,'ided diagonally into two colours, 
may be arrangeil and combined 64 different ways, so as to 
form so many different kinds of chequer-work: a thing 
that may be of use to masons, paviours, &c. 
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Doctrine of Co>tDIII' ATJO,.s. 

J. IR~i..·i11g gillen anymtmbcr of things, with thenu.mber 
in eac/i combination; to find the number of combinations. 

1. When only two are combinetl together. 
One thing admits of no combination. 
Two, aaml b, atlmitofonc only, viz. ab. 
Tlu·ec, a, b, c, admit of three, viz. ab, a.c, be. 
Four admit of six, viz. ab, ac, ad, be, bd, ed. 
Fivr admit of ten, viz. ab, at, ad, ae, be, bd, be, cd, ce, de. 

Whence it appears that the num!Jer of combinations of 
two-and-two only, proceed according to the tria11gular 
numbct's 1, 3, 6, 10, 15, 2l, &c. which arc produced by the 
continual addition of 01·•1inal series O, 1, 2, 3, 4, 5, &c. 
And it'n be the number of things, then the gcnc1·al formula. 
for expl'cssingthe sum of all their combinations lly twos, 

n.1~ 
willbe--. 

1.2 
2.1 

Thus, if n= £!; this becomes - = 1. 
2 

3. 2 
If n = S; it is -

2 

4. 3 
lfn=4;ltis-

2 

= s. 

= 6, &c. 

2. Wh.en Ui1·ee are combined together; then 
Thl'CC thing.I!! admit of one order, abc. 
Four admit of four; viz. abc, abcl, acd, bed. 
Five adu1it of ten; viz. abc, abd, abe, acd, ace, ade, bed, bee, 

bde, cde. And so on according to the first py1·amidal num
bers 1, 4, IO, 20, &c. which ru·c formed by the continual ad
c.lition of the fo1·mcr, 01·tl'i:tngulal· numbers I, S, 6, 1 o, &c. 
And the general fol'mula for any num.bcrn of combinations, 

n.n=I. u=-2 
taken by threes, is ---. 

1. 2. 3 

s. 2. 1 
So, if n = s; it is -- = 1. 

1. 2. s 
4. s. 2 

If n = 4; it is -- = 4. 
6 

5. 4. s 
Jr n = 5; it is -- = 10, &c. 

6 
Pl'oceeding thus, it is found that a general formula for 

any numbc1· 1t of things, combined by m at each time, is 

n ~ :-n=2 :-n=3 &r. 
s = ------ continued to1n. factors, 

I. 2. $. 4. &c. 
or terms, or till the last far.tor in the denominator be m. 

So, in six thingA, combined by fours, the number of 
6. 5.4 .3 

combinationsis--- = 15. 
1.2.3.4 

9. By addin5 aD !hue series to5ether, their sum will 
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be the whole nutnbc1• of possible combinatio11s ofo things 
combi11ed by twos, by threes, by foul's, &c. And as the 
said series are e\idently the co-cffirient-s of the power n 
of a binomial, wanting only the first two. J and n.; th~rc
forc the said sum, or whole number of all such combina
tions, will be 1 + 1 1 _11,_ 1, or 21-n. t. 'l"'hus if the 
number of things be 5; then 2'-5-1 =52-6=26. 

JI. To find t/ie nmnberof chm15es amt alterations which 
any u.mnber nJ quantities can und~rgo, when comb1ne.l in 
all possible vaiieties of ways, w1th themselves ancl eac_h 
othc1·, both as tlie things themselves, and the o..aer or posi
tionof tliem. 

One thing admits but of one order or position. 
rrwo things may be varied four ways; ti.ms, aa, ab, ba, 

bb. 
Three quantities taken by twos, may be varied nine 

wayf;; thus aa, ab, ac, ba, ca, bb, be, cb, cc. 
Jn like manuer four things, taken l.Jy twos, may be va

ried 42 or 16 ways; and the things, by twos, 52 or 25 
ways; and, in general, n. things, taken by twos, may be 
changed or nricd 1iz different ways. 

For the same reason, when taken by threes, the clurngC'o:; 
will be n.J; and when taken by fours, they will b~ n"; an<l 
so generally, when taken by ns, the changes will be nn. 

llencc then, adding all these togethe1·, the whole num
ber of change~ or combinations in n things. taken both 
by twos, by threes, by f'otu·s, &c. to ns, will be the s~1m 
of the geometrical series n+n2 +n.3 +n.• - - - ... ·n,., wluch 

11/1-l 
sum is= -- x 11 .• 

n-1 
For example, if the number of thingsn Uc 4; this gives 

4'-1 255 
-->< 4=-->< 4= 540. 
4 -1 s 

And if n be 24, the number of letters in the alphabet, 
24 24 -1 -- 24 

the theorem gives -- >< 24 = 24" - 1 x - = 
24 - I 23 

I 5917242888872529994251£8493402200. In so many 
different ways, therefore, may the 24, lettCl's of the al-
11habet be va1·ied or combined among themselves, or so 
many different words may be made out of ti.tern. 

COMBRETUM, a genus of the class and order oc
tand1·ia monogynia. The calyx is lh·e-toothed, bell-sha
ped, superior corolla four-petalled,stam. very long, seed 
one, four or five an;~;Jed, angles memhranaceous. There 
are four species, natives of South America and the 'Vest 
Indirs. 

COMBUSTION. Thel'e is perhaps no phenomenon 
more wonderful in itself, more interesting on arronnt of 
its utihty, or which has more closely occupied the at
tention of chemists than comhustion. When a stone or 
a brick is heated, it undergoes no change except an aug .. 
mcntation of temperature; and when left to itself, it 
soon cools again, and becomes as at first. But wjth com
bustible bodies the case is very ditrrl'•nt. When heated 
to a certain degree in the open ail', they surldenly be
come much hotter of themselns; contillue for a consider
able time intensely hot, sending out a copious stream of 
raloric and light to the smTounding bodies. This emis
sion, aft.er a certain period, br5i11s to diminish, and at 
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Iasl ceases altogether. The comlrnstible hns now under
gone a most complete change; it is converted into a sub
stance possessing very different properties, and no lon
ger ca1iable ol' combustion. Thus when charcoal is kept 
for some time at the temperature of about soo0 , it kin
dles, becomes intensely hot, and continues to emit light 
and caloric for a long time. 'Vhen the emission ceases, 
the charcoal has all disappeared, except an inconsidera
ble residuum of ashes; being almost entirely converted 
into carbonic acid gas, which makes its escape, unless 
the ex1leriment is conducted in proper vessels. If it is 
collected, it is found to exceed greatly in weight the whole 
of the charcoal consumed. 

The fii·st attempt to explain combustion was-crude and 
unsatisfactory. A certain elementary body, called fil'e, 
was supposed to exist, Jiossessed of the property of de
vouring certain other bodies, an<\ converting them into it .. 
self. When we set fire to a grate full of charcoal, we 
bring, according to this hypothesis, a small porlhn of the 
clement of fire, which immediately Uegins to (! •. l". uur the 
charcoal, and to convert it into lire. Whatever part of' the 
charcoal is not fit for being the food of lire is left behind 
in the fol'm of ashes. 

A much more ingenious and satisfactory hypothesis 
was proposed in 1665 by Dr. Hooke. Accot·ding to this 
extra01·dinary man, the1·e exists in common air a certain 
substance, which is like, if not the very same with, that 
which is fixed in saltpetre. This substance has the pro
perty of diss~lving all combustibles; but only when their 
temperature is considerably niscd. The solution takes 
place with such rapidity, that it occasions both beat and 
light, which in his opinion are mere motions. 

About ton years after the publication of Hooke's Mi
crogrnphia, his theory wa~ ado11ted by M.:ayow, without 
acknowledgment, in a tract which he i1ubli.c;licd at Oxford 
on saltpetre. ·we at·c indebted to himl'or a number of ve
ry ingenious and imput·tant experiments, in which lie an
ticipated several modern chemical philosophers; but his 
reasoning is fut• the most pa1·t absurd, and the additions 
which he made to the theory of Hooke are exceedingly 
extravagant. To the solvent of Hooke he gives the name 
of spiritus niti·o-aereus. It consists, he su11poses, of vel'y 
ininute particles, wl1ich are constantly at variance with 
the particles of combustibles, arnl. from their qua1Tels 
all the changes of things proceed. Fire consists i11 the ra
pid motion of these particles, heat in their Jess rapid mo
tion. The sun is merc]y nitro-aerial particles moving 
with great rapidity. They fill space. Their motion be
comes more languid according to their distance from the 
sun; and when they a1iproach near the earth, they become 
pointer!, and constitute cold. 

The attention of chemical pliilosophcrs was soon drawn 
away from the theory of Hooke and !Hayow to one of a 
very different kind, first proposed by Beecher, but new
modelled by his disciple Stahl with so tnttch skill, arran
ged ju such an elegant syternatic form, and furnished with 
such .numerous appro1wiate and comTincing illustrations, 
thatt.t almost instantly caught the fancy, raised Stahl to 
the lnghest rank among philosophers, and constituted him 
the founder of the Stahlian theory of combustion. 

Accordrng to Stahl, all combustible substances contain 
in the.Ill a certain bod;i:, known by the name of phlogiston, 
to w Inch they owe the1r comb11Stibility. Thls substanc:e 

is precisely the same in all combll<\iblcs. These bodies of 
cou1·se owe theil' {liversity to other ingt-etlirnts which tltry 
contain, anil with which the ftogiston is combined. Com. 
bustion, anti all its attendant phenomena, depend upon 
the scpal'ation and dissipation of this l>rinriplr; aml when 
it is once separated, the remainder of the body is inco111 • 
lrnstible. Plilog!ston, arcording to Stahl, is llCculiarly 
disposed to be affected by a violent whirling motion. The 
heat and the light, which make their apvrarance during 
combustion, arc merely two properties of phlogiston 'ft· hen 
in this state of violent agitation. Ingenious as this theory 
was, it wanted the support of demonstration. The exis
tence of i1hlogiston was gratuitously atlmittctl, and eni·y 
one was at liberty to <cttaeh his own idea to the term. 
The theory accordin.;ly 1.11H.lerwcnt many changes in the 
liands of Macquer; P1•iestley, Crawford, and Kir.rnn, but 
difficulties multiplietl in JH'oportion to the progress of dis
covery in other departments of the science. The last of 
these philoso1ihcrs took much pains to pt'O''e that hydro
gen perfo1·mcd the office which the Stahlian theory assign
ed to phlogiston. This he attempted in a tt·eatise publish
etl on purpose, entitle1l, •AnEssay on PhlogL5ton, alld the 
Constitution of Acids..' 

Jn 1777 the celebratccl Swedish chemist, Scheele, pub
lished a treatise, entitlrtl, 'Cl1rmical Ex11erimentson Air 
aml Fire,' which perhavs exhibits a more striking display 
of the extent of his genius than all his other publica'.iuns. 
After a vast number of experiments, conducted with as
tonishing ingenuity, he concluclctl, that caloric is compo· 
sed of a certain quantity of oxygen combined with phlo
giston; that radiant 11eat, a substance wl1irh he sup11osed 
capable of hciug propag·atcd in sti·aight 1ine8 like light, 
antl not capable of combi11i11g with aiL·, is composed of ox
ygen united with a greakr quantity of phlogiston, antl 
Ji3ht of oxygen united \Vith a still greater f[Uantity. He 
supposes too, that tl1e difference between the.rays tlrpc111ht 
upon the r1uantity of phlogiston. Tl1e red, according to 
him, contains the least; the violet, the most phlogi~ton. 
By phlogiston Mr. Scheele seems to have meant hydro· 
gen. It is needless therefore to examine his theory, as it is 
now known that the combination of hy<lrogrn aml ox)·gen 
f'urrns not caloric but water. The wl1ole fabric, thm·clOre, 
has fallen to the ground; but the impol'tance of the mate
rials will always be admired, and the ruins of the strucp 
tu re must remain eternal monument.;; of the genius of the 
builder. 

Dm'ing these different modifications of the Stal1lian 
theory, the illustrious Lavoisier ·was assiduously occu
pi(·d in studying the 11hcnomcna of comlJnstion. He 
seems to have attached himself to this subject, and to haYe 
seen the defects of the prnvailing theory, as eai·ly as 1770. 
'l111C first precise notions, however, of whatever might 
be the l'eal na.ture of combustion, were suggested tu him 
by Bayen's paper on the oxydcs of mcrcm·y, which he 
heard read before the Academy of Sciences in 1774. 
'J'hcsc first notions, 01· i·ather co11jectu1·cs, he pur~u~d 
with unwearied industry, assisted by the numerous tlas
covcrics which were pouriug in from all qual'ters; and 
by a long series of the most laU01·ious and accut·ate ex
periments and disquisitions ever exhibited in chemistry. 
he fully established the existence of' this grneral law: 
"In every case of combnstion,oxygen combines with the 
buming body." This noble discovery, the fruit of genius, 
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industry, nml penetration, has reilcdccl new light on nlmost genernlly rtCllivcd, anil consitkrcil by chemists as 
en-ry branth ol' cltcmistr,y, h!ls conncctctl amt explained a full explanation of the phenomena, combustion consists 
IL vast number of farts formel'ly insulated and iucxvlica- in two things: first, a decomposition; second, a combina
ble, and has nrw-modcllcd the whole, and moulded it into tion. The oxygen of the ahnosphere being in the state or 
the form of a sc:iencc. gas, is combined with caloric and light. During combus .. 

~Ir. Lavoisiel''s explanation of combustion drpcnds u11- ~~-~11;1~1iii~ ~~~sc~~~~i1~~:s~~~l:t:i1~~~~~~u~~it:~~~~3sf~~.~~; 
~ 1~1~ ~'~~n~~::·:t~~i~~~~l~~s U1~'\i~~~1 ~~l~ ~~1~~a~''tc!i~~~.;: the product. This product is incomlrustiblc; brcause its 

turc, it begins to combine with the oxygen of the atmos- ~~~' \\~i~1~11~n~~~1~<~~. 8~~~~~\~d ~v~~~1~x1f5~~~.1~:~!113!t~~":,f 
phcrc, antl Lids oxygen during its combination !cts go the the improvements which have been gradually introclucel] 
caloric aud liglit with which it was combined w11ilc in into this interesti.ng11art of the science of chemistry. Let 
tlic gaseous state. Hence their appearance <luring every us now take more particular view of the subject. 
co1nlmstion. Hence also the change which the combusti.- By combustion is meant a total change in the nature of 
hie undergoes in consequence of comlrnstion.. combustible bo<lies, accompanied by the copious emission 

'l"'hus Lavoisier explained combustion without having of heat and light. Every theory ot' combustion must ac ... 
recourse to j)lilogiston; a principle merely suvposcd to count for ti two things; namely, the change which the 
exist, l>ecausc coml>ustion could not be explained without body und .. ,. ;cs, and the emission of heat and light which 
it. No chemist had been able to exhibit phlogiston in a accompatH~::o this change. 
separate state, or to give any proof of its existence, ex- l\li·. Lavoisier explained completely the first or these 
crpting only its convenicncy iu explaining combustion. phenomena, by tlcmonstrating, that in all cases oxygen 
The 11roof of its existence consisted entirrly in the im- combines with the burning body; anti that the substance 
110ssibilityofcx11lainingcombustion without it. :Mr. La· which remains l.whind, aftercombustion, is the compound 
voisirr thcl'Cfol'e, by giving a. satisfactory cxplanaliou of formed of the combustible holly and oxygen. But he 
combustion without having recourse to phlogiston, in·ov- tlid uot succeed so welliu accounting for the heat and the 
ed that there was no reason for supposing any such in·in- light which are evolved during combustion. Indeed tins 
ci1>le at all to exist. 11ai·t of the subject was in a great measure overlooked by 

But the llypothrsis of l\lr. Kirwan, who matlc ph1ogis- him. The com\Jination of oxygen was considered as the 
ton the same with hydrogen, was not overturned by tliis important and essential part of t11c 1u·occss. Hence his 
explanation, because thel'c could be no doubt. that such a followers considered the terms oxygrnizement and com
substancc as hydrogen actually exists. But hJdrogcn, if \Justinn as synonymous; Uut this was improJler, because 
it is phlo;;·iston, must constitute a component 1rn.rt of cn1·y oxygen often unites to bodies without any extrication of 
combustible, and it must separate from ihe comhustilJle heat or light. In this way it unites to azotc, muriatic 
in every case of combustion.1.'hcsc were pointsaccol'dingly, arid, and mercury; hutthe extl'icat1on of heat and light is 
which Mr. Kirwan undertook to prove. If he failccl, or considered as essential to combustion in common Jan
if the very contl'a1·y of his supposition holtls in fact, his guagr. The union of oxygen without that extrication is 
hypothrsis of course falls to the ground. vc1·y different from it.5 union when accompanied by it, 

Lavobicr and his associates saw at once the important both in the vhenomcna anU in the product; they ought 
usrs which might be made of 1\fr. Kirwan's essay. lly thud'orc to be distinguished. 
refuting an hypothcsh which had been embraced by the To account for the emission or heat and light, which 
mu'it t'csprctalJlc chemists in Europe, thcil' cause \Yould constitutes a pa1·t of combustion, Mr. La\'"oisicr had rc
rcceirn an crJat which would make it frresistiblc. Accor- course to the theory of Dr. Crawfol'tl. rr1ie heat and the 
llingly, the essay was tl'anslate<l into French, aml each light were combined with the oxygen gas, and separated 
olthcscctions into which it was divided was accompani- from it \vl1cn that gas united to the combustible body. 
rd by a refutation. Four of the sections wcl'C refuted by But this ex11lanation. though it answers pretty well in 
Larnisirr, three by Dcrthollct, three \Jy Fourrl'oy, two common cases, fails altogether in others. Heat and light 
by l\lorn·an, and onr by ;\iongc; 3nd, to do the li'rcnch were supposed to be combined with the oxygen of the at ... 
chemists justice, thl're nrnr was a refutation more com- mosphel'c, because it is in a gaseous state; and to sepa
Jtlctc. l\lr. Kirwan himself. with that candour" l1ich dis- rate f1·0111 it, because it 1oses its gaseous state. But as 
ti11A"t1ishrs superior minlls. gave up his opinion as untc- violent combustions take place when the oxygen cmploy
nalllr, antl tlcdand ilimsclf' a conYe1't to the opinion of ('(1 is solid or liquid, as when it is in the statr of a gas. 
Larni~1rr. Tltns if nih'ic acid be 1muretl upon linseed-oil, or oil of 

'l'hus Mr. Lavoisier, <kstroyctl t11e; cxistcnrc or 11ltlo- turpentine, a very rapid combustion ta.krs 11Iacr, and 
gi"iton allo~cthn; anll <'St~1hlishcd n theory of combustion abundance of calol'ic and light is emitted. Herc tho oxy
nlmost ]H'erisrly similar to that which had been proposed ~~n forms a part of the liqui<l nitric acid, and is already 
long "!!;" b) Dr. Uooke. Tlir tlirol'y of Hooke is 011ly ex- combiurd with azote; or, according to the language of the 
prt•,r:;c;cd in gcnora) tcrmc;, that of I~avoisir1· is much more }'rcnch chemists, the azote has undergone rnrnbustion. 
)Htrtirular. 'l'hc first was an h)pothesi ... , or fol'tunatc con- Now in this case the oxygen is not only in a liquid stat!?, 
jrcturc "hirh the infant state of the science did uot cna- but it has also undergone the change pI'oduced by cnm
blc him to wrify; ''hrrrns Lavoisirr was lead to his ron- bustion • .So that oxygen is capable of giving out caloric 
cJusions by arrnratr rxpcrimcnLs, and a tl'ain of ingcni- and light, not only when liquid, but even after combus-
u11s and n1<L'tnl) dct111ctions. tion, which is directly contrary to the theory. 

Actortling to the theory ol' Lavoisier, wbicl1 is now Farther: g1111powtler, when kindled, burns with great 
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i'a.pidity in close vessels, or under an exhausted recch·cr. 
rrhis substance is composed of nitre, charcoal, ant! sul
phur; the two last of which ingredients a1·e combust!bl~; 
the first supplies the oxygen, being composed of mt1·1c 
acid and J•otash. Herc the oxygen is nut only ake~dy 
combined with azotc, but forms a component part ot a 
•nlid; yet a great quantity of caloric and light is emitted. 
du1·ing the combustion, am\ almost the whole product ot 
the combustion is in the state of gas. This appears dou
bly inconsistent with the theory; for the caloric and li)ht 
must be supposed to be emitted from a solid bnfly during 
its conversion into gas, which ought to require more ca
loric and light for its existence in the gaseous state than 
tbe solid itself contained. 

Mr. Brugnatelli, the celebrated professor of chemistry 
at Pavia, seems to have been the fit•st who saw this ob
jection in its proper light. He has cndcaHured to obvi
ate it in the foUowing manner. According to this very 
acute philosopher, the substance commonly called oxy
gen combines with bodies in two states: 1. Retaining the 
greatest part of the caloric and light with which it is 
combined when in the state of gas. 2. After having let 
go all the caloric and light with which it was combinec.1. 
In the first state, he gives it the name of thcrmoxygcn, 
in the second of oxygen. Thermoxygen exists as a com-
110nent part, notouly of gaseous bodies, but also of several 
Jiqnids and solids. It is only in those cases where ther
n1oxygen is a component part of liquids or solids, that 
caloric and light are emitted. All metals, according to 
him, combine with thermoxygen; those substances, on the 
oontrary, which by combustion are converted into acids, 
combin.:. with oxygen. This ingenious theory obviates 
the objection completely, provided its truth can be estab
lished in a satist"acto1·y manner. But as the evidence 
for it rests alnwst entirely upon its conve11if'ncc in ex
plaining several difficult points in the phenomrna of com
bustion, we must consider it rather in the light of an 
ingenious conjecture than as a theory fully ('Stn!Jlislicd. 

It was long the general opinion of chemists, that lig·ht 
exists rn a. fixc<l state in all combustil.Jle bodi('s. The dis
coveries of Lavoisier induced the £;reater number of tliem 
to give up fhis opinion, on the supposition that com bus~ 
tion could be explained in a satisfactory mannc1• without 
it. Indeed the followers of that iUustrious pliilosnpLl'r 
considered it as incumbent upon them to oppose it with all 
their might, because the fixed light, which had been 
supposed to constitute a part of combustibles, had been 
unfortunately denominated phlogiston, a term which they 
~onsidcred as incompatible with truth. Tbe hypotlirsis, 
however, occasionaJJy revived; lirst by Richter and Dc
lamethcric, and afterwards in a more formal mannl'J' by 
Gren. But little attention has been paid to itin this co11n
try till lately. The very curious phenomena obsm·ved by 
Mr. Chenevix in his exvoriments on the hyperoxym~1ri
atic acid, induced him to ind inc to the same opinion. 

_That the light exists combined with the combustih]e, 
will appear exeedingly probable, if we 1·ecollect th:tt the 
qua11tity which apvears during combustion depends al
together upon the combustible. Phosvhorus emits a vast 
quantity, charcoal a smaller, and hydrogen the smallest 
of all; yet the <1uant!ty of oxygen which combines with 
the cmnbustible durmg _these processes, is greatest in 
those cases where the light is smallest. Besides, the co-
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lour of the light depends in all cases U}>on the combusti
ble that bums; a cirrumstaucc which could scarely be 
supposed to take place, unless tho light was separated 
from the combustible. It is well known too, that when 
vcgcta.blcs at·e made to gt·ow in the tlark, no combusti
ble substances arc forme-.1 in them; the presence of liglit 
being absolutely necessary for the fol'llrntion of thrse 
substancrs. Th.e~e facts, a~d several others which might 
be enumerated, give a cons1de1·ablc degree uf probability 
to the opinion that light constitutes a com1•one11t part of 
all comlrnstible substances; but tl1cy by no mt'ans amount 
to a dccisi \•e 1n·oof. Nor indeed would it he ca.c;;y to an. 
swcr aU the objections which might be sta1fod against 
this opinion. At the same time, it will be allowr<I that 
none of these objections amount to a positive proof of the 
falsehood of the hy:r.o±luisis. It is always a proof of the 
difficulty of an investi('>'at.ion, and of t11i; little progi·css 
which has bc('n made m 1t, when plausible arguments 
can be brought forward on both sides of the question. 

Were we to suppose that the oxygen Olnployed in 
combustion contains caloric as a component part, while 
combustibles contain light, it would not be difficulty to 
explain what takes place during combustion. The com
J>Onent J>arts of the oxygen so employed ai·c two; namcl), 
1. a base; 2. calol'ic. The component parts of combusti
bles arc likewise two; namely, 1. a base; 2. light. Dur
ing combustion the base of the oxygen combines with 
the base of the combustible, and forms the product; 
while at the same time the caloric of the oxygen combines: 
with the light of the combustible, and the compound 
flies otfin the form of fire. Thus combustion is a double 
decomposition; the oxygen anti combustible dMdc them
selves each into tv..-o portions, which combi11c in pairs: 
the one compound is the lll'oduct, and the other tl\O fire 
which csrapes. 

COM.ET, an opakc, spherical, and solid body, like a 
planet, performing revolutions about the sun in cBiptieal 
od,its, which have the sun in one of the foci. See As
TRONO.}IY, P· 177 •. 

CO:METARlUM, a curious machine exhibiting an 
itlca of tl1e rernlution of a comet about the. sun. It is 
contrirnd in such a mannt'r, a'li by elliptical wheels to 
show the unequal nrntion of a comet in every part of its 
0t·bit. See INsTRU.UENTS AsTRONOMIC.\L. 

COMETES, a genus of the petandria monogynia 
class and ortlcr. The invo1unum is fmu·-leaved, thrcc
fi,mrcrt'd; calyx four-leaved, caps. tl'icoccus. There is 
one species, a native of Suratte. 

CO.\IITU?l1, in Roman antiquity, a large hall in the 
forum, where the comitia, or nssem!Jlirs of' the people, 
were ordinariJy held. 'rl1is hall was a long time open at 
to~>, for which reason tlic asscrnbJics were o1lcn interrupt
ed by bad weather. It was first CO\'Crerl in the time of 
the second Punic war; amt accol'ding to Rosinus, the 
counsuls and triU1mes were not created in the comitium, 
but in the Campus Martius. 

COMMA, among grammarians, a point or rhara.rter 
marked thus(.); serving to denote a short stop, and to 
<livi<le.tbc members of a. period. 

COMMANDING ground, in the military a11, an 
emiiv·nce overlooking any pnst or strong place. A com
manding ground is of th.rec kinds; fi1·st, a front ground, 
bciug an heighL 011posite to the face of some post, which 
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plays upon its front. Secondly, a revnse ground, being 
an eminence that can play upon the back or any post. 
Thirdly, an cnliladecomman<ling ground, or curtin com
mamling ground, being an eminence that with its shot 
can scour all the length ofastraight line. 

COMM EN DAM. When a benifice is void, or to pre· 
vent its bccumin.; void, it is commended to the charge of 
some sufficient clerk, to be supplied till it may be conrn
nirntly 1n•ovidrd with a pastor. When a parson is made 
bishop, there is a CCSCJion of his Oenifice by the promotion; 
but if tl1c king give him 1mwe1· to retain his benefice, he 
shall continue} parson, and is said to hold it in commen
dam; but it must be always Oefore consecration, for after
wards it comes too late, because the benefice is then ab
solutely void. 

COMM ELINA, in botany, a genus of the triandria 
monogynia clasci of plantq, whose corolla consists of six 
petals; the extl•rior thl'ee of which are small, oval, and 
concave, of the dimensions of the perianthium; the three 
intC1·ior and alternate petals arc large, roundish, and co
lom•cd. The fruit is a naked, roundish capsule, contain
ing three ccUs, and divided by three valves; the seeds, 
being two only, a1·c angulated. There are 12 specirs. 

COMl\fl<:NSURAllLE, among geometricians, an ap
pellation given to such quantities as are measured by one 
and the same common measure: thus if a line A a bee<1ual 
to 8, and a line B b equal to 4 inches, these two lines will 
be commensurable, since the same common measure 2, 
meaqures them both. 

Co,n1ENSURABLE numbers, whethrr integers or frac
tions, are ,quch as can be measured or divided by some 
other number, without any remainder. Such arc 12 and 
ls, as bri11g mrasured by 6 01· s. 

. Colf\tENsun.Aur.E in power, is said ofrightJincs, wh('n 
their squares arc mc11surc<l by one antl the same space, 
m· superficit•s. 

Co"1MENSURADLE su.r<ls, those that being rcducl'd to 
their least tcl'ms, becomes tl'uc figurative quantities of 
thcil' kind, and a1·e therefore as a rational quantity to a 
rational our. 

COMMERCE, the exchange of commo~ities for other 
articles, 01· for some representative of value for which 
othrr commodities can be p1·ocu1·cd. At first, commerce 
con.,istcd merely in exchanging the Slll'lllus of some par
ticuhu· nrtirlc of produce which an individual possessed 
bc,vond what he fouM.d necessary for his own use, for the 
1iimilar s111·plus of sonw other article possessed by another 
in 1iviflual, which kind of traffic is now generally callct1 
li:ll'trr. U.Y t!it~ introduction of metallic and paper money, 
lhe op1•1•ations of commerce were much facilitated, while 
the inCl'cMc of' population 1•c11dcret.1 them of greater mag
uitudc: imp1'1)vrmcnts in tllr at·t of nwigation extended 
thrir bourularic·s, the atlv;mccmcnt of science and inneasc 
of luxury multiplied the objcrts of trade, and the val'ious 
duties anti rc.~nlations cstablislicd by differe11t govern
mrnfi.; n·nJl'l't'd the sul~ject mllrC complicated to individ
ual"!:, but at the same timu of iucrc:::uiell importance to the 
stat<·· 

Thr. ad\.·anta,i;rs of commerce began to engage the 
nttrntion of mankind at a vrry ea1·ly pc1·iod. About 1500 
yrar-; :lftt•r tin- ~'lood, the ronnnrrce of the Phrenirians 
had a~tai1wd lo a rnnsidcrable rxtrnt: thry possessed ma
nufactu1·t·8. entered into commercial partncrshi11s, made 
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long voyages, bad resident agent.s in fol'eign countrie'IJ 
and had adopted the practice of lending money on bol
tomry. 

The Greeks and Romans, particularly the latter, car
ried on an extensive trade, considering the imprt•fcrt 
state of navigation. The reign of Augustus was parti
cularly favourable to commerce, as the general peace 
which then prevailed enabled the merchants to pm•suc 
theit· concems unmolested. At this period, Malta ''a_'; 
famous for its number of workmen and its various ma· 
nufactures, particularly of fine cloth. The inhabitants 
were the descendants of the ancient Phcenicians, and, 
like them., pursued commerce with avidity. Under Ti
berius we find the Romans extending tlhei1' protection to 
the north; and the town of Havem, the most ancient in 
Friesland, founded. The cultivation of vines in F'rance, 
Spain, and Portugal, seems to have increased a.bout this 
time; and from the inhabitants' neglecting to cultirntll 
corn, and turning much of their arable land into \'ine
yards, we may presume ihe latter afforded considcrabfo 
J>rofit. About the year 50, the capital of England was 
first dcscrilled as a place famous for merchants and plenty 
of merchandize. 

The establishment of Christianity in the northern parts 
of Germany, in consequence of the conquests of Charle
magne, 1woduced a connection between those parts and 
the southern parts of Europe, which natura.Jly led to an 
interchange or produce, and gradually introduced foreign 
commerce, in the north. The Germans had, l1owlWOJ', 

previously to this period, cultivated a commercial inter
course with the neighbouring states; which was after
wards much increased by the discovery of vaJua.blc mines 
in Saxony, n.n<l the establishment of some manufactm·cs 
in F'lancle1·s. 

In the 9th century, the Venetians carl'icd on a very 
be~1cfici~ commerce with the ~evant; whence they brought 
spices, silks, drugs, ~nd fruits from the East in great 
abundance, and supplied the greater part or Europe "ith 
these commodities. 

The crusades contributed materially to t11e revival of 
com_mcrce during. the 12th and l Sth ccntt11·ies, by intro
duc.rng an _ac9ua10tance with the luxuries of the East, 
wluch mult1phed the objects of foreign trade. Allout this 
time, the commercial towns bordering on the coasts of the 
Bailie, ~mlin.; their trade much interrupted by pi1·ates, 
entered rnto an a.greement for mutual support nnd assis
tance. rrhis union, whirh became verv celebrated undet• 
the title of the Hanseatic league, at first con"i'ib'd of only 
twelve to'"."ns~ but finaHy of upwards of seventy, including 
all tl.1c p1'111cipal comme1·cial towns of Europe, and em
bl'anng nearly all the foreign trade then cal'l'ied 011. 

The in~ention of the ma1·iner·s compass, which ena .. 

~!~<l t~l'~~~1:fts~~~~~~~; ~~. t~~!~~~~~~h t~0~:~~1~:~~~~1~~i~:~~ 
the Cape of Good Hope, "ith the settleinenls made on 
the coast of A..r.-ica, in Arabia, and in India, affected ve
ry materially the commerce of the l\1cditrrranenn and of 
the Hanse townR, and tltrcw the prinripal 1m11. of the 

~~J:~i\~~!:~~1~1~~ ~~:~1;~:.:1~~i~:1~-!11:.:~~~ ~~ tl~r ~~l~.:~~·g;~.~~~ 
with India by way of. Eg) pt, fur spices and other eastern 
~ommod1ties: th~ Indhm goods were fli-st landed at Ade1t 
m Arabia, carried across that country on camels to the 
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Rctl Sea, thence over land to tlie Nile, down that river 
to Cail·o and Alexandria, and thence transpi}l'tetl to Ve
nice, whence the Venetians circulated them through e\'e
ry pa1·t of' Europe. 

The Dut.rh S·lon began to rival the Portuguese in trade; 
a11d in a little time mt only di•posscsse<l them of nearly 
the \\-hole, but from thcil· industry and skill in naviga
tion, anU thrir atteHtion to the fisheries, acquired an cx
knt of foreign tr·ade considerably greater than had been 
pre,iously P'>S'icssed Uy any European power. 

The UiscoYrry of America opened a new and extensi"e 
fielc.l for commc1·rial adventu1·e, while the establishment 
of manufactui•es produced new articles of trade. The 
perserutions of the S1laniarlls drove grrat numbers of 
inclustifous workmen from the Netherlands into England 
antl othrh· rountries, who intl'oduced several manufac. 
tu res into Engfo.nd, and greatl.v improved others which 
were already established. While the different branches 
of itc; manufactures were thus improving, it~ colonial 
possessions in the East and West 1ntliC's were greatly 
increased. and Great Britain Wfl .. '1 cnablt>-d to rival the 
Dutch not only in manufacturrd gnods, but also in all 
the prinripal articles of colonial prod11ce. During the 
last century. the trade of Holland has rapidly declined; 
antl since the invasion of that counti·y by the F1·cnch, 
ha!:i been almost annihilated; while therlccitled naval su. 
pe1'iority long maintained by Great Britain, has extend. 
ed and secured its commerce, and raised it to a m.agni
tude unparalleled in the history of the wol'ld. 

The vast extent to which the commerce of this country 
has expanded, appears astonisl1ing when it is tonsidcretl 
how great a propu1·tion of the rnatetialsof its manufactures 
are of forrig·n p1·odure, and the many duties with whirh 
the increase of the national expenditure has loaded most 
articles of fOl·cign trade. The natural advantages aris. 
ing from the situation of this country, its forniidalJJe na
vy, and rxtcnsive colonial possessions, particularly in the 
East Indies, ha,·e favoured and protected its commercial 
intcrcou1·se; while. the accumulated capital of individuals 
J1as ,e;radually enabled them to give very considerable 
credit to their customers, which of late years, while some 
of the 11rinripal EurO}Jean powers have been in a very 
unsettled state, has been of mnrh importance in increas. 
ing tbe commerce of Great B1·itain to its present ex. 
tent. 

In the reign of Edwarrl III. the countl'ics with which 
·England had commercial intercourse were chiefly France, 
Sp:tin, Portugal, Lombardy, Flanders, Brabant, and 
Germany. The total value of all the commodities ex
ported in one year W"<I reckoned at 294,1841., and of all 
the imports at only 38,970l., sums that are considerabJy 
less than the value of the goods now frequently entered 
in one day. The exports consisted of wool of the value 
of 2i7,6061., leather 961., and cloths 16,%01. The im
port• were, cloths of the value of ll,08Sl., wax 8151., 
wi.nc S84 tl., linen cloth, mercery, and grocery, 22,94Sl. 
The policy of the times was by no means calculated to 
encourage trade: our merchants were very jealous of 
foreign~"' participating in their commerrial profits, 
though it was to such persons they were indebted for the 
httlc kn.owledg~ of trade they possessed; and the govern
?>e~t.bem.~ at bm~s ~til~ 1~ore jealous in this respect than 
individuals, many lDJUd1c1ous restrictive laws were made: 

2 

among others, an act was pass<'tl in 142.9, prohibitio• 
persons from selling mrrrhandize to alirn'1, except fo~ 
ready money. It was, howcn~r, soon found necrssary to 
repeal thi'i prohibition, a.ml permi-;sbn was then given 
to sell to aliens, upon giving not more than six months 
credit, 

Charles II. imposed a dnty of 5 pcr cent. on goods ex. 
IJOl'tetl as well as imported, on domestic mnnnthctur('s 8.9 
well as on foreign merchamtizc, and double taxes on all 
goods when exported by aliens. In 1672, however, the 
duties payable by aliens on the exportation of British 
manufactures were repealed. This salutary 1winciple 
was still morn extend('d in 1700, by rcmovingthcimpo'its 
on evel'y . kind of woollen goods exported, a1uJ on coi·n, 
meal, and bread. It was, however, by the law" for the 
furthe1· encouragement of manufactures," passed in 1722, 
that every one was allowed to export duty-free all kinds 
of merchandize, the produce of Great Britain, except a 
few particular articles; wild drugs, anti other commotli· 
ties nsed for dying, were also permitted to be imp<1rted 
duty-free. This period forms a memorable epoch iA 
commercial policy; and the subseqlient increaseoft1·ade 
is the best proof of the wisdom of the regulations then 
adopted. 

'l'he various articles of foreign commerce being sub
ject to g1·eat fluctuations in their value, a book of rates 
was adopted at the custom-house in 1696, for the purposo 
of valuing uniformly the several articlefl imported and 
expm·ted; and consonant to these estimates, the following 
statement shows the total amount of the imports and ex. 
ports of Great Britain on an average of four years from 
the above period, and of each five years subseqnent. 

Years. Imports. Exports. 
1700 L. 4,956,975 L6,0S4,724 
1705 4,i94,07 l 6,310,945 
1710 4,S21,717 6,713,246 
1715 5,304,343 7,401,946 
1720 6,054,800 8, 132,669 
1725 6,628,280 9,663,528 
17SO 7,27S,3-t2 J0,808t21S 
1735 7.470,454 ll,855,227 
1740 7,270,743 10,822,696 
1745 7,363,0i9 Jl,9g0,982 
17 50 7,429,739 J2,87i, L29 
1755 8,264,834 13,406,530 
1760 8,871,145 t4,25S,377 
1765 10,266,644 15,544,6~7 
1770 J 1,910,778 14, 138,469 
1775 13,803,842 17,420,309 
1780 11,663,211 13 0337,562 

The American war protlnced a memorable effect on the 
foreig·n trade of this counh'y. Previous to that event, 
our manufacturers wt" re not much in the habit of export. 
ing on their own accounts. The prohibition in America 
of importation from this country compelled them to seek 
new markrts, and to improve those already known; and 
from this date commenced that rapid increa.•e of export 
to the continent of Europe, which ha.• chiefly enabled•• 
to sustain the burthens of that war, and of those in which 
we have been since engaged. From the peace of 1783, 
our manufacturers have almost universally acted as mer· 
chants, and shipped their goods on their ov. n account. 
They have gained possession ofthe roreign markets, in part 
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from the superiority of their skill, but far more from the 
superiority of their capital, which has enalJled them 
to give a credit considerably greater than the exporters 
of other countries can allow. rriie rapid increase of our 
commerce since that time will appear by the following 
account. 

Years. Imports. Exports. 
1784 L 15,272,877 L 15,734,062 
1785 16,279,599 15,117,649 
1786 15,786,072 16,300,730 
1787 17,804,014 16,870,114 
1788 18,0~7,188 17,472,408 
1789 17,821,102 19,~40,548 
1790 19,130,886 ilo,120,121 
1791 19,669,782 22,731,995 
179! 19,659,358 24,905,200 
1798 19,256,717 20.590, 180 
1794 22,288,894 26,748,967 
1795 22,756,889 27,312,338 
1796 23,187,319 30,424,184 
1797 21,013,956 28,917,010 
1798 27,857,889 33,591,777 
1799 26,837,43 l 35,991,329 
1800 30,570,605 4S,152,0l9 
18il 32,795,557. 42,301,70t 
1802 31,442,318 46,120,962 
1803 27,992,464 33,792.386 
1804 - 37,471,388 

rrhese accounts, formed from rates of value estal.ilished 
above a hundred years ago, must of collrse give a very 
inadequate iJca of the actual total value of the commerce 
of this country: the accounts are, however, from the very 
cirrumstaucc of being uniformly made up at the same 
ratrs, the more cot"rect in a comparative view, and show 
a progressive increase, which has arrived to an amount 
m·vcr lwforc known in thecommrl'ce of any nation. Dur
ing the last twenty years it a)lpcars that the amount of 
the impnrts haq more than doubled, and the amount of 
the expm·ts has increased in a still g1·eatcr propol'tion. 
The drdarcd value of British produce and manufactures 
t>xpol'trd during the year enrling 5th January 1804, was 
40.I00,642l.; the amount of forci~n mcrcham.Iize export
rd in the ~att~r yeat· was (after correcting the value of 
coffee, which 1s rated too !ugh) I0,515,574£.; the actual 
total value of the exportq of' Gl'eat Brit?..in, in the year 
rllflin.~ the 5th January 1805, was therefore at least 50, 
SG.;,2161. 

or 1he total exports of Great Britain, about two-thirds 
of the ror1-rr1.<'d offirial ''<li11r consists of British pl'oduce 
and 111an11fact:.rrs, and one-third of foreign mc1•chandize.; 
of' tlH' formrr little more tl1a11 one-follrth is exported to 
the rnntinrut of Europ«, alwut the i-mme amount to the 
Uuitl•tl Stab'!=i of' Ame1·ira. and thl'.' 1-emaiiuler to the Ea'it 
a111l ·west lrnlil·s, and all other part!i. 'I'he following 
stakm~nt of thr exports of the year 1800 will show the 
pl'opo11ic>11~ of the c·ornml'l're of G1•eat .fhitain with cliff'L·r
t•nt parts of the wcwld; anll the arcounts that succeed fut·-
11ish some p ll'ticula1·s of all the principal branches. 

'J..,o Trdaml 
Ru~.c;ia 

Dt•umark 
Prusi,ia 

L. s. 1/. 
S,741,499 19 4 
1,025,SSS 4 0 

540,698 0 9 
794,452 8 6 

To Germany 
Holland 
Flanders 
France 
Portugal 
Italy 
British West Indies 
United States of America 
British America 
Asia 
Africa -
All other parts 

Total 

L. s. d. 
12,664,591 6 5 
3,208,613 9 11 

808,826 13 5 
1.325,419 IS 3 
1,011,893 6 4 

568,7S2 6 11 
3,416,972 9 6 
6,885,508 2 9 

975,989 13 1 
2,835,063 6 9 
l,017,365 11 5 
2,ss 1,057 rn 2 

L 43,152,019 5 6 

In the commercial intercourse between Great Britain 
am! Ireland, a very unjust and oppressive species of po
licy was long exercised, by which the latter country was 
debarred f1·om the enjoyment and use of its own resour
ces, to make it entirely subservient to the interests and 
opulence of the former. It was not suffered to share in 
the bounties of nature or the industry of its citizens. but 
was shut out from every species of commerce and re
strained from sending the produce of its soil to foreign 
markets. Under such circumstances it cannot be supjlO
sed that its commerce even with the country that mono~ 
polizcd it, could be very great; its amount was as follows: 

Imports. Exports. 
In 1710 L 310,846 L 285,424 

1720 282,8 t;! S28,583 
1750 294,156 5$2,698 
1 ;'"40 590,565 628,288 
1750 612,808 1,316,600 
1760 904,180 1,050,401 
1770 1,214,398 2,125,466 

At an early period in the last century, some little re
laxation of the restrictive system had taken place, and 
something more hacl been <lone in the reign of George II.; 
but it is only since the year 1780 that the system has 
been completely done away, and Ireland has enjoyed the 
natural right of exporting its produce to such places as 
offer the brst market. The want of sufficient capital 
among its manufacturers, anrl the defective state of culti
Yation, will however long retard the advancement of lrc
land to that ck.gree of commercial importance of which it 
i5 rap;lblr. In the ml.'an time a considerable p1'0portion 
of its impm·ts will continue to consist of the manuf'actures 
of Britain. ' 

Value of British manufa.ctm•es exported from Great 
ll1·itain to helanll. 

In 1791 
1~9il • 
1793 
1794 . 
1~95 
ITDG • 

L. s. d. 
l,4~0,972 7 8 
1,511,844 5 9 
1,055,2~6 6 
1,281,516 15 
1,612,270 5 
1,781,789 5 

But though Ireland receives a considerable amount of 
forri~n n!rr.chandizc as well as manufactured goods from 
GrE>at Ilr1ta1n, the ltah.m-l"' Jf the commercial tra.111. ac i'ms 
between the two couutt·ics is certainly consi1k1 ab1y in 
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favour of the former, owing principally to the increased 
importations by Great Britain of Irish linens, which 
has amounted of late to upwards of s6,600,000 yards an
nually. But this unf;m>urai>le balance of trade with re
spect to Great Bi·itain is probably counteracted by other 
cirrnmstancos. The total '"alue of the impo1·ts oflreland 
f1·om all :µnrts wai;;, in the year ending 5th January 1805, 
5,718,9451. and the total value of exports, 5,063,073; the 
latter consisted of Irish produce and manufactures 
4,902,915l., and of British and foreign articles 160,158. 
'l"hc total number of nssrls which entered inwal'ds was 
8019, of which number i055 were from Great Britain; 
tho total number that cleared outwards was 6624, of 
which numl.JC'I' 5808 were to Great Britain. 

The tra.llc with Russia is ca.nied on chiefly from the 
ports of London, Hull, Liverpool, Newcastle, Bristol, 
Leith, Dundee, and Gr:mgemouth. The p1'incipal arti
cles of impo1•t arc iron, hemp, flax, tallow, pot-ashrs, 
coal'se linens, deals antl lath-wood, hog's bristles, &c. 
The exports consist of broad-cloth am! woollen stulfe, 
refined sugar, cotton, lead, tin, iron antl steel ware, 
earthenware and glass, alum, salt, coals, horses, Lon
don porter, and various articles of less importance. 

'£otal amount of imports from Russia. 
Euglaml. Scotland. Total. 

l BOO L. 1,990,295 L. 391,803 L.2,382,098 
1801 2,001,663 245,214 2,246,877 
1802 1,834,265 347,864 2,182,430 

Exports from Great Britain to Russia. 
British Foreign 

Manufactures. Merchandize. Total. 
Jn 1800 L557,374 L 467,961 L 1,025,335 

l 801 594,617 325,126 919,843 
1802 834,412 541,987 1,3i6,399 

The tra1le witl> this country is highly beneficial to 
Russia, as it is from Great B1·itain only that it receives 
a large balance in cash, which enables it to import the 
wines of France, Spain, and Portugal, brandy, oil, indi
go, and many other articles of foreign produce. 'fhc to
tal number of vessels that entered inwards from Russia 
in the year 1804 was 859,of which 830 were British ships: 
the total number that cleared out for Russia was 661, of 
which 558 were British. 

The exports to Denmark and Norway consist chiefly 
of West India produce, and other foreign mel'chandize: 
of the imports, timber and corn are the most considera
ble. 

Years. Imports. Exports. 
1800 L 241,563 L 540,698 
1801 208,794 416,475 
1802 155,672 537,517 

'I'he total number of vessels that entm·ed inwar<ls from 
l!enmark and Norway, in the year 1804, was 1418, of 
which 4fi0 were Britisl/ ships: the total number that 
cleared outwards was 1684, of which 713 were British. 

'rhe trade between Great Britain and Sweden bas re
mained of nearly the same extent for the last 20 vcars. 
It is carried on chicOy in ships of that country; the total 
number o~ vessels that entered inwards in 1804 being 

:::• ~a~·~r~t~ui~~l~~r~:t~;~~~~t tl~~l~t;~ ~~ 
British. 

Years. Imports. Exports. 
1801 L295,645 L111.254 
1802 32~.350 108,296 
1803 288,651 98,045 

The im11orts consist principally of iron of a sup<'rior 
quality to that of any other country, pitrh. tar, deal 
boards, and sail-cloth. The exports :u·e chiefly colonial 
produce. 

The trade with Prussia is likewise carried on p1•inci. 
i1ally in foreign vessels; the total numbrr of vessels from 
that countl'y which entered inwards in the po1·ts 11f Great 
Britain in the year 1804, being 1911, of which onl~ 720 
were British, and the total number that cleared outwards 
1622, of which only 390 were British vessels. 

Years. Imports. Exports. 
1801 L 1,387,149 L 660,739 
1802 1,057,602 1,07!,896 
1803 851,225 1,916,502 

The export to Prussia is chieOy colonial produce, as 
the manufactured goods of other counb·ies have of late 
yeai·s been much discouraged by the government, with 
the view of pr.omoting its own manufactures. 

The trade with Germa11y had not been subject to any 
great fluctuation with respect to its extent, from the 
commencement of the last century till the year 1794, 
when it suddenly became the channel through which the 
principal part of the continent has since procured the 
goods which before they had recci ved direct from Eng· 
land. The following account of export.• m Gmnany 
shows the rapid increase of trade with that country in 
the course of a few years. 

British Fm•eign 
Years. Manufactures. Merchaudize. 

1791 L 778,213 L 1,111,532 
1792 811,140 1,527,970 
1795 718,474 1,764,221 
1794 1,634,550 4,508,695 
1795 1,760,133 6,311,876 
1796 1,591,810 6,582,179 

The produce and manufactures of Great Britain ex. 
ported to Germany, with the exception of consignments 
to particular mercantile houses, are sold at the great 
fairs of Frankfort, Leipzig, Brunswick, and Nuremberg. 
The Easter fair at Leipzig is greatly celebrated for the 
immense quantities of British ma.nufactm·rs sold there. 
Towards the end of March, numberless bales of muslins, 
calicoes, printed cottons, and othel' good~. are sent from 
Glasgow, Paisley, Manchester, &c. to Hamburgh, be
sides vast quantities of English hardware from llirming
lnun, as buttons, buckles, sacldlery, aml a thousand various 
articles, useful or ornamental: for though the Germans 
possess many of t.he materials of at least equal quality, 
and the wages of w01·kmen arc much lower, it will be 
long before they can rival England in such articles, from 
the superiority it derives from the use of powerful ma· 
chinery, and a great division of labour. 

Total amount of imports from Germany. 
England. Scotland. Great Britain. 

Jn 1800 L 2,182,927 L 169,270 L 2,352,197 
1801 1,900,936 143,238 2.044,175 
1802 1,070,941 121,os9 1,192,oso 
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Total export.• to Germany. 
British Manufa< t.u·.-s. For. Mnrhan11izr. Total. 
In 1800 L 4,364.l~O LB,500,4~1 L12,66~,591 • 

1801 4,928,617 6,186,687 11,115,304 
1802 3,992,GO l 6,322,~65 10,515,366 

'l'hc total numl>t'I' of vrs-;cls that ent<'rcd inwards from 
Germany, in the yrat· 180..t, was 189, antl the number 
that < karrd outwards 500. 

The t1·ado with llolland was formcl'ly the principal 
branch of our European commerce. It was at its height 
about the year 1745. On the French taking pos.:;cssion 
of Holland during the late war, the trade with tllis cou11-
try ''as of cour8C' in a gl·rat mcasut·e susprndcd, parti
cularly during the yea.J's 1795 and 1796. Some little re
laxation of the rrstrictions which had been imposed wri:i; 

aftcrwart.ls found nrccssary; and on the peace, its com
mercial connexion with this couutl'y immctliatclJ revived, 
till it was checked again by war. 

Yrars. Imports. Export'J. 
1800 L. 972,600 L. S~208,613 
1801 1,025,958 S,196,744 
1802 974,537 4,957,997 
180J 630,405 1,565,355 
The total number of vessels which entered inwards 

from Holland, in the year 1804, was 790, and the num· 
ber v. hich dc:u•ccl outwards 521. 

The l'Xport to }'landers was for1ncrly consitlrrablc; 
but of late yoa1« the tra~o with that part of tho continent 
ha.c:i bf·en rarrit'd 011 through other ports. The value of 
goo1ls exportf"d to Flandcl's in 1792 was I,031,09Jl.-, of 
whir Ii .'JS 1,287/. was British manufactures, and 649,BOGl. 
for(•ig·n 1nc1'C'hantlizc. 

Commercial intercourse with France has been so 
much dcran~rd for some year.c; past, that it would be 
usrkss to girn any accouut of tho little that remains, 
which, during the time of war, must be entirely ral'l'icd 
on hy the vessels of ncut1·al pov.·-c rs. In the year 1 i92, the 
exports to :France amountl'd to 1,228, 1651 .• of which 
743.280/. was British manufactures, and484,SB51. foreign 
mcl'rhandize. 

Thr trade '"·ith Portugal was formerly a very l>encfi
dal branch of our comm<.'rce, l>ut has decayccl murh of 
late. The balancc, which some years ago was gt·eatly in 
farnur of this rountl'J, being estimatcll on an avrrage 
of thirty yrars p1-cYiousto the 11rare in 175J at 800.000/. 
prr annum, tkdinl'<l to n1tthing. and has been lattc1·ly 
again~t this rnuntry. The expoi-t of g1·ai11 from G1·cnt 
Uritain to Portugnl was vrrJ much reduced JH'<'' ious to 
the srat'citJ in t 800, and thc consequent prohil.Jition. The 
e:xporl'i com;isfrd almnst wholly of British Jll'Odurc ancl 
ma11ufacturl'~, 1hc total rnlur ul' the cxpol'ts int ;"!)2 being 
760,6551.t of \\hith 720,98..Jl. was British manufartut'<'S 
'fhr imports from I1ortu~al hnve incrcasrd in rotton
wuol, wint·s, an1) int!i~o; hut the mt~nhants frrqurntly 
rrmit rnsh and bullion lo this country in pa) mrnt of 
tlH·ir drbh~ in trad<• \'ith othrr countrirs, though thi<1 lrns 
notlH'rn thl' ra"'t.' so mufh latr1y a" formrrly. Jn 17R5, 
thr quantity or gold nml silH•r importrd into this rountry 
from Portugal was J, IO 1,7001.; but in the JCa1• 1795 it 
was roclur<'il lo about 186,000I. 

Tho following nrrount of thr numbe• of ships whirh 
rnt('('!'d inwa1'fls from Portug:tl and rloare1l out for that 
country, during twclre years, will give sumc idea. of tho 

prosrnt rxtent of this traile, and of the dl"rrt of war witll 
respect to the employment of neutral ns>rls. 

I Inward-;. I Outwards. 
Years. Briti,h. I Foreign. British. j 1''oreign. 
1789 I ~95 7 I 215 9 
1790 505 6 225 11 

:~~~ ~~~ ~ I ~~~ :; 
179J I 500 29 I 162 26 
1794 545 25 224 28 
1795 I 3H 35 I 211 90 
179G 254 26 216 106 
1797 I 294 6S I 185 7$ 
1798 26J 61 2~9 69 
1799 I S74 57 I !80 75 
1800 270 70 203 126 

The totol number of vessels which entered inwards in 
the year 1804 was 372; tho number that cleared out
wards 514. 

The Mediterranean trade has sutrcred much interrup
tion since the year 1793: Great Uritain, howm~et·, still 
retains a considerable share of it, though certainly less 
than at former periods. In the year 1792, the exports to 
Italy anti Venice amounted to 963,232/,; but they have. 
since fallen murh below that amount. Tile ~""OOds usually 
imported from Venice al'C currants loaded at Zante or 
Crphalonia, or some port in thr 1\lol'ea, silks, cream of 
tartar, glass beads fur the East and West Indian and 
African trades, whisks of rice-weeds, sponge, and some 
Levant drugst cotton, oil, and vallonea. 'l"he exports to 
Italy and Venice arc pilchards anll reel-herrings, of 
wl1ich the cousumption is consiclc1·sUle, a small quantity 
of salmon, salted ox-guts, of which about 100 or 150 
casks arc yearly consumed for making salt puddings, 
tin, lead aml lithargc, alum, woollcnc;, and hardware; br
sitlcs suga1·s, cocoa, peppel', and other foreign al'ticlrs. 
The number of rnssrls which entered inwal'ds from Ve
nice in the year 1800, was ouly 4, the number that clear
ed out 1£. 

Tho trndc with Turkey has been less disturbed than 
that of any othrr part of the :MC'llitcl'J'ancan, particular
ly since Malta has been in the hands oi" the English: this 
branch of trade is by nn means equal in importance to 
what it has fo1·mcrly been. 'l:,he exports consist fhieOy 
of lca1l in pigs. lead-shot, tin. wrought and cast iron, 
harrlwa1'C', cloths and stuO:'i, glass and earthcnwa1·e, 
rlocks and watches, Wrst India coffee, sugnr, pepper, 
&.r. The imp1wts are cotton-wool, cotton-yarn, silk, mo
hair, maddc1·, galls, figs, raisins, and a few other ar
ticles. 

Years. Impo1'ls. Export•. 
1801 141,1371. 172,1981. 
1802 182,4241. 180,0001. 
IBOJ 1~5,42;/, 155,369/. 

The number of vessrls that entel'ed i11wnrds from 
Tul'key, in the. year 1803, was 2';"; in 1804, 16. 

The West India trade is in some l't'Sports the most 
important branch of our commrrcc. Tho capital en
gaged in it lms been stated at no lrs• than 70,000,0001. 
'fhr rnlue of the goods CXJlortrd from Groat Britain on 
an avcrage of"four Jears, ending 5th January J79fi, was 
estimat~d, according W their )'('al value, at 3,900,0001.; 
but besides the goods sent directly hence to the West In· 
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dies, merrhamlize to a considerable amount is exported 
to the coast of Africa, for the purchase of slaves. Atlding, 
thcrcfol'c, the value of the slaves annually imported anti 
retained in the islands, the whole export to the West Ir
dies may be estimated at least at 4,672,000!. The value 
of the imports is considerably greater; and the annual 
balance is to be cons1dcrcd in va1·t as a remittance of the 
income 01· p1·011erty of persons who possess estates in tl~e 
West Indies, and who are wholly or occasionally resi
dent he1·e; and of persons who have lent money on mor' -
gage or otherwise in the West Indies, and receive the in
t1.west through the medium of these remittances: a further 
J>art dcfra}S the freight aml other charges in this coun
try of West India 1wotluce. 

Total imJiort• from tlie West Indies. 
Jil'itish West Indies. Conquered Ts!.1ncfs. Total. 

1801 6,759,6171. 4,105,8S9l. 10,865,456!. 
1802 7,295,316 2,699,504 9,992,820 
1805 5,786,432 362,014 6,148,436 
The number of BI"itish vessels that entered inwards, in 

the yca1· 1804, was 714, containing 202,974 tons, a11tl 
navigated by 11,819 seamen. The number of vessels that 
cleared outwards was 785. 

The trade with the United States of America has ra
pidly advanced to considerable importance; and we now 
supply them with commodities to a far greatl!r amount 
than in the most favourable years prc,·ious to theil' scpa-
1·ation from th.is country. The imports consist chiciiy of 
unmanufacturcd American produce, such as co1·11, tobac
co, rice, &c. of which about four-fifths of the tobacco is 
re-exported. In the year ending 5th J a11ua1·y L 793, the 
number of British ships in the trade between this coun
try and the Anglo-American ports was only 193, while the 
Ame1·ican ve:;;sds in the same trade were no less than SlS. 
In the yem·ending 5th January 1805, the numl>erofilritish 
vesscll:i wl1ich entered inwards was only 72, while tile 
Amc1·ican YCSsds were 365; an<l unless the British ship
masters can advantageously rnai~itain a competition with 
those of America, we shall soon lose this import.mt 
branch of om· carrying naYigation. The exports of Bri
tain to America consist of British manufactures 0111y; 
fur which America will in all p1·obability long continue 
an im.rn·oying market. 

The export to Canada, and the remaiuing possessions 
of Britain in North America, amounted, in tht• year 1792, 
to 1,120,09ll., of which 90S,105l. was in British manu
factures, and 211,886l. in foreign men:handizc: it bas 
since bern rather under this amount. The import'i consist 
of skins and fur·s of all kinds. The total num~er· of ves
sc1s which entered inwards, in the year 1804, was 270, 
the number which clr.ared outwar·ds 584. 

The East India trade is a concern of vast magnitudr, 
ifconsideretl merely in a commcrciaJ 11oint of view. The 
annual sales of the imports of the company for 16 years 
prrccding 1757, amounted to about 2,055,000l. on the 
ave1·agr; during the succeeding 10 years, their sales of 
imports increased to 2,150,000l. pm· annum; in the fol-
1owi!1g 10 years they rose to s,sso,oool. per annum. 
Dul'lng the American war, the sales of imports fell off 
almut_ 200,000l. i1er annum; but from that period to 119:2, 
they incr<'ased again, and amounted on an avt_•raU'e to 
4,;·61,2HI. The arcounts of the followiug years sl~ow a 
still greater increase. 
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Amount of the East India company's sales in the 
yeal'S ending lst March, 1801, 1802, 1805, and 1804. 

India. China. Total. 
1801 L.3,978,800 L.3,616,381 L.7,595,181 
1802 3,086,943 S,539,40-4 61626,347 
1803 2,289,2~4 S,753,252 6,042,526 
iso4 2,2s6,S96. ~,629,677 s,866,o;os 

The cx1>orts to lnl\ia arc cluefly woollens, metals. and 
naval and mi1itary stores; for tl1c pu1·r1iase of teas in 
China a considerable amount of bu1Jion is annualJy ex
ported. The investments in India are formed from the 
1n·oceeds of the ex ports of the company, from the pro
ceeds of part of the trrritoria] rewnucs invested in mer
chandizc, and from the fortunes of' 1w1'·ate individuals 
and the Jll'Ofits of their trade remitted to this countl'y, 
which are pa.id into the company's exchrqucr, and re
mitted by the company in mcrr11antlize from India. 

The trade to Africa is chiefly for the pur'Chasc of 
slaYes to suj>ply the West India islands. The total num. 
her of vessels which entered inwards from Afl-ira in the 
year 1804 \'ms ss, the number which cleared outwards 
was 176. 

The rnst extent of the foreign commcr'Ce of Great 
Dl'itain has been shown from the custom.house accounts 
of the imjlol'ts and expor·t-= it will be further illustrated 
by the following statement of the whole number of mer. 
chai_lt-yessels, the amount of their tonnage, and the 
numbe1· of men an<l buys usually employetl in na' igating 
them, which belonged to the scvei·al ports of the British 
empire on the 30th September, 1804. 

Great llr·itain. 
Ships. Tons. Men. 
17,794 2,017,240 154,032 

frelantl. 
Shi]>s. Tons. Mm. 
1,061 58,060 5,176 

The Colonies. 
Ships. Tons. l\len. 
2,870 l 96,6t!8 15,091 

Total. 
Ships. Tons. Men. 
21,i25 2,2il,928 154,299 

This numl:er of vessels, great as it appears, is still in
creasing; the number of new Yessels racli year eonsidrra
bly exceeding the losses to whkh such an extensive na,·i
gation must unaYoi<lab1y hesu~jcct. Tl1t' numberof\'l'ssrls 
built arnl re.;iste1·ed in the different ports of the British 
cmpil·e, in the year ending the 5th January, 1804, was 
14~~; :i111l the amo1111t of tlidr tonnage 135,349 Wns. 

COl\DH.RSONIA, a grnus of the pentagyuia order, 
in the pentandria cla~;s of 11J:rnt.q. The calyx iM a mono
pliyllous, fivr-pai·tl'!I, roroliifcrouf! flf'rianthi11m, \\ilia 
sh:up ovated srgment~; the rai-o11a l1as fh·" JineRr prtals; 
the sta111ina at·c five YCJ'Y 1-Jhort filamfnts at thr baseK of 
the 11etds; pcricarpi11m a globular, hard, r1ui.nqudnrul~r 
nut, with two ovated scrds in each di,·ision. There is 
one sprries, a tree of Otaheite. 

COM'.\HSSARY, a title of ccclesia.•ticaljurisdirtion, 
appt•t1aining to one who excrdsC's spiritual jurisdiction 
in plarcs so remote from the rhicf city, that the cb~mrel
lol' cannot call the subject• to the bishop's principal 
con_<;1stm·y, without e~llosiugthem to gt·eat inron\Tnil"nce. 

Co>1,11sunv general ojt/tt, nw>ters, an officer appoint· 
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ed to muster the army, as often as the general thinks 
proper, in order to know the Slrcngth or eac:IJ rt>gfoH'nt 
and company, to recci:rn and inspect tlie muster-rJlJs, 
and to keep an cxtttt state of the stl'ength of the army. 

Co.\BHSBARY general of stores, an officer in the artil. 
!cry, who has the ch;trgc of all the stores, for which be 
is accounta\Jlc to the ollire of 01·dncrni.;e. 

COMMISSARY generalofpro'Visions, an officer wl10 has 
the inspcrtion of the hrcali and provisions of the army. 

COMMISSION, is taken fo1· the Wal'rant or letters 
patent, that all men exel'cising jurisdiction, cit!Jer 01·<.li
nary or cxtraordinn.ryt have for their powel' to hear or 
determine any cause or action; thus the judges and most 
of the gl'cat officersjutlical and ministel'ial of this realm, 
arc made by commjssion. 

CoMMISSION of bankruptcy. See BANKRUPT. 
Co.uMISSION of delegates, a commission under the 

great seal, tlirectet.l tn cei'tain persons usun1Jy two or 
thl'cc temporaJ lords, as many bishops, amt two j uclges 
of the Jaw, authol'ising them to sit upon an app~al to the 
king, in the court of chancery, from a sentence gfren by 
the aJ'chl.lishop in any ecclesiastical causr. 

C.:o:-.1M1ss10N of lu:nacy issues out of the co11rt of chan
cery, to inquire whether a person represented to be a 
lunatic is so 01· not. 

Co>1>11ss10N of peace. See J usTICE ef the peace. 
Co~nnss10N of rebellion, generally tet·mcd a writ of 

rebellion, issues where a person, after proclamation made 
Ly the sheriff', on a process out of the chancery or cx
chequc1·, rcquire<l, upon pain of his allegiance, to )ll'C
sent himself to the court by a <lay assigned, neglects to 
ap11car. 

CoM.M1ss1ox of sewe1·s is a commission directed to 
cet·tain 1w1·sons, to inspect and see drnins and dlkh<'s 
well kept in the marshy and fcnny imrt.s of Eng·land, for 
tlte better conveying of water into the sea, an<l IJreserv
ing the grnss on the lam.l. 

CoM.M1ss10N, in rommcrcc. See FACTOR.AGE. 

COMMISSIONER, a person authorised hy commis
sion, letters-patent, or other lawful warrant, to examine 
any matters, or execute any public office, &c. See Cus
ToMs, Exc1sE, NAVY, TREAsun.Y, &C'. 

COMMITMENT, is the sending a pe1·son to prison 
by wal'rant or order, cithci• for a c1·ime 01· for contuma
cy. Iffor a crime the wal'l'ant must be until discharged 
acrording to law; but for contumacy, until ltc comply, 
and perform the thing required. Carth. l 55. Tho com
mitment should IJe in writing; otherwise·, by the habeas
corpus act, the prisoner may be admitted to bail whatev
er his otlCnce may have been. 1 Burn. 379. 

'Vho may commit.-Wherever a constable or 11erson 
may justify the arresting another for a felouy, or trea
Mn, he may justify the sending hi~1 or lu'inging him to 
the rommon gao]. 2 Haw. 116. But it is most atlvisable, 
for any private person who al'1-csts another forfclony, to 
cause him to be brought as soon as possible before some 
justice or the peace, that be may be committrd or bailed 
by him. Dall. C- 118-

'l-,he }Jl'jvy-counril, or anyone or two of them, or a se
cretary of state, may lawfuJJy commit pel'sons for trea
son, and for other oflcnres again•t the state. 2 Haw. 117. 

To what place.-AIJ fdons shall be committc<l to the 
common goal anti not clscwberc. 5 Hen. IV. c. 10. But 
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vagrants and ot11Pr rrimina1s, offrnders and per!ons 
ch~u·gt·d with small oft'en"l's, mhy, f'o1· surl1 offcut:es, 01• 
for want of suh.'tirs, be cu1umittctl either to the common 
gaol 01· house of coJ'rettion, as th~ justices in their jucJg ... 
mcr:t sh:~I think proper. 6 G. c. 19. 

Wlh) may be rommitted.-1\Jl persons who a.i·e appre. 
bended foroffenres not bailalile, and those who negiect to 
offe1· bail for offences which a1•c bailable, must he co m .. 
mitte<l; anJ wheren•r a justice of peace is empowered to 
hind a person over, or to cause him to do a certain thing, 
1le may commit him, if in hi~ presence he shall ret'use to 
be so bound or do such a thing. 2 llaw. 1 L6. 

A commitment must be in writing, either in the name 
of the king, aud only tested by the person who makes it; 
or it may I.le matle by suc11 person in his own name, e..x. 
pressing liis office or authority, and must be directed to 
the gaoler or keeper of the prison. 2 Haw. 119. The com
mitment should contain the name and sumame of the par
ty committed, if known; if not known, it may be suffi
cient to <lrscribe the person by his age, &c. and to add, 
that he i·efuses to tell his name_ l H. H. 557- It oug·ht 
to contain the causes, as for treason or felony; antl also 
the special nature of the felony, briefly, as for felony 
fot· the death of such a onr, or fo1· i.Jurgiary, iu b1•caking 
the house of such a one. 2 H. H. 122. A commitment 
must also have an apt conclusion; as if for felony, tiJl he 
Le thence delivered by due course of law. 2 H- H. 123. 
All commitments grounde<l on acts of pal'liameut ought 
to !Jc conformable to the method prescribed by them. 2 
Haw. Not. 33. and where a statute a}>points impPison
ment, but docs not limit the time, in such tases the 1wi
soner must l'emain at the discrctioa of the court. Dalt. 
c. 170. 

'l'hc duty of a gaoler respecting commitmcnts.-If the 
gaoler shall refuse to 1·eceive a felon, or take any thing 
for receiving him, he shall be punished for the same by 
thejustices of gaol-delivery. 4 Ed. UI. c. g_ Ilut no per
on can justify the detaining a prio:;onei· in custody, out of 
the co:nmrm gaol, unless there be some pa1·ticular 1·eason 
for so iloing; as if the party slrnul•l Le so dangerously ill, 
that it would apparently haza1·il his life to send him to 
gaol, or that thet·e is evident danger of a rescue from 
1·ebclsor the like. I Haw. 118. lly the s Hen. VJL c. s. 
the sheriff 01· gaoler shall certify the commitment to the 
next gaol-<leliYery. 

By the hal>c·as-corpus act, the charge of conveying an 
offender is limited uot to excer.tl 12d. a mile. 

Commitmentdischargerl.-A person legally committed 
for a crime, certainly appearing to have been done by 
some person or other, cannot be lawfully dischaJ·gc<l but 
by the king, till he is acquitted upon his trial, or has an 
ignoramus found by the grand jury, or none shall prose
cute him, on a procfamation for that purpose by the jus
tices of gaol-delivery. 2 Haw- 121. 

CO.M;\UTTEE qf pm·limncnl, a certain number of 
members appointed by the house, ror the examination of 
a hill, making rcpo11: of an inquiry, process of the house, 
&c. 

When a parliament is called, an<l the speaker and 
mrmhers have faken the oaths, there are committrcs a11-
pointetl to sit on certain <lays, viz. the committee of pri
vileges and elections, of religion, of trade, &c. which are 
standing committees. 
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Sometimes the whole house reso\Yes itself into a com
mittee on which occasion each person hru; a right to speak 
and ,.;ply as often as he pleases, "hich is not the case 
when the house is not in a committee. 

COl\llllODORE, in maritime affairs, an officer of the 
BritL5h na\'y, commissioned by the lords of the admirality, 
or by an Admiral, to command a squatlrou of meu-of
war in rhief. 

CO.llllllON, is a 1ight or pril'ilege which one or 
more persons claim to take or use, in some part or por
tion of tliat, which anothm· man's lands. waters, woods, 
&c. naturally J>roducc; without having an absolute 
i1ro11crt) in such lands, woods, waters, &c.. 2 Inst. 65. 

,.-rhc general divisions of common arc, mto common 
of pash11·e, which is a right of liberty that one or more 
ba,·e to fred or fodder thefr beasts or cattle in another 
man's land. Common of turbary, 01• a libm·ty of cutting 
tunes in another man's land or soil. Common ofpiscary, 
or a right and libe1·ty of taking fish in another's fish
}lOnd, pool, .or river. Com~1on of C'Stonr.;, which is a 
right of takrng frees or l~ppmgs, shrubs and umlcr.wootl, 
in another's woods, ro1ip1ces, &c. and lastly. a hberty 
which the tenants ha\·e in some manors, of digging and 
taking sand, gravel, stone, &c. in the lord's soil. l nae. 
Ahr. 385. 

Dut the word common is usually undcrstooll of com
mon of pasture, of which there arc four kinds; common 
appendant, common a1>purtenaut, common in gross, and. 
common by reason of vicinage. 

Common a11pcndant, is a right belonging to the ow-
11crs 01• occu11icrs of arable land, to 1>ut commonablc 
beasts upon the lord's waste, and upon the lanUs of other 
persons \\ithin the same manor. Commonablc bca~ts 
arc either hrasts of the 11lough, or such as ma11m·e the 
land. 1 Inst. 122. 

Common appurtenant, ran only be claimed by 1we
scription, and is a l'ight of commo1rn.;-c for lH·;ists, not 
only rommouablc, as horses, oxen, cows, and shce11, but 
likewise for bC"asts not commonabJc, as S\\ inc, goats, 
and geese. Co. Lit. rn2. 

Common in gl'oss, is a rigl1t of commonagc which 
•mst be claimC'd by <lccd or prcscl'iption, and has no 
i·clation to any land belouging to the commonc1·; it may 
be for a CC'l'tain number of cattle, or without num!.irr. 
Hr that has common in gt·oss for a ce11ain number of 
rattle, may put in the cattle of a stl'angrr, and use tlie 
common with them. 2 Inst. 427. 2 Roi. Ab1·. 402. 

Common by reason of vicinage, is a liberty that the 
tenants of one lord, in one town, have to common with 
the tenants of anothcl' town. Those who clrnllc11ge this 
kind of common (whirh is usually called inlr-rcommun
ing) may not put theil' cattle in the commuu of the other 
town, for then thry are dis!l'ainable; but turning them 
into their own fields_, if they stray into the neighbour 
common, they must be suffered. Cowcl. 

A commoner has only a s1>ccial ancl lirnitrd inb~rcst 
in the soil, but yet he shall have such rcmcflics as at't' com
mensurate to his l"ight, and therefore may distrain bcast"i 
dama~e-feasant, bring an action on the casr, &c·. bu t 
not bcmg h~solutc 0"11er of thr soil~ hr cannot bring a 
general arh~n of trespass, for a trespass done upon the. 
common. ~or ~an l~e do any thing to the soil \\ ltirh 
tends to the melioration or improvement of it, as cutting 
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duwn of bushes, fems, &r. A rommnn•r may abate 
hedges made on his rommon: and may drin the beasts 
of a. commoner mixrtl with the bcasl" of a stranger to a 
ronve11ict1t place to snerthrm, and may drirn the btastA 
of a stranger out of the common without auy CUHtorn. 
Godb. 12J. 2 Mod. 65. 5 Le,·. 40. It is a genrra) 
rule, that a commoner rannot tlistrain or rhase Out the 
~attle of the lord, or tCl'rc-tenant, damagc-feasant; and 
1f the lortl surcharg\! the rnmmon, Ins prope1· remedy is 
au action on the case. Godb. 18"2. 

Co\n1os I.NTEND.\lEYr, is rommon mraning or 011• 
tlcrstanding accortli11g to the suhjcct mattrr, and not 
strnined to an cxtraordina1·y or foreign st•nst•. 

Co~B10'\' LA. w. Tht· t·ommon law ul' En,;land, is the 
common rule fo1· administering ju~tice within the king. 
dom, and asserts the king"s royal Jll'C'l'Ogatin!H and like. 
wise the rights and liberties of the suh,ject. It is gener
ally that Jaw by "hich the dctel'lltination in the king'• 
ordimwy courts are guided. It is distin.~uisht>d from 
the statute laws 01· arts of parliament, a.• baling been 
thr law of the land before any art• of 11arliament which 
are now extant wt•1·e madr. Hale"s Hist. 24. 44. 45. 

COMMO:N-l'LACE llOOK is a sort uf register, or 
ordel'ly collcctiun of things worthy to be noted, and re
tained in the COl1rse of a pC'rson"s reading; and so 
disposed. as that amung a multiplicity of subjects, any 
one may be easily fountl. 

Ju i\lr. Lorkc's method, the first pagr, or first two 
pages that front earh other of the book, serve as a kind 
of index to the whole. This part i• to be divided by 
paralled lines into twenty-five C<t11af part<; of wbirh 
every fifth line is to be distinguished by itsrolour. Thr•e 
linrs are to be cut pcrpcntlic11la1·ly by othel's drawn from 
top to bottom, and in the senral spcttC8 of whirh, the 
scn1·al letters, uoth sn1all and largr, of the alphabet, 
arr to be w1·ittrn. 'l'hr form of the linrs aml dh·isions, 
both horizontal and pc1·pcndicula1·, "ith the manner o( 
writing the letters, will be readily 11nde1·stood fn1m the 
follo\\ ing specimen; in which what is to be dont" in the 
book fur all the lrttc1'S of the alphabet, is here shown in 
the fil·st fom·, A, B, C, and D. 
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The index thus formed, and the pa~cs of the book numbet·ed, evrry thing is ready for taking down any passage that is worthy of being rcgistct•ed. We will, for example, suppose the reader desirous of inserting in his r.ommon-Illacc book, a passage of poetry. He must con~ sider to "hat particulat· head it may most naturally be rcfc1·rcd, nnd under which a person would be led to look for sucl1 a thing. The prominent idea, in this instance, i..;; c.leath. D t11cn is the initial letter, and e the first vowel: looking iato the index for the 11artition D, and the line e (which is tlie place for all words whose first letter is D, and first vowel e, as Death, Deity, Dress, &c.) and finding no 11umbc1·s already down, wliich direct to any page ol' the book whm·e words of this characteristic have been entered, he must tum forward to the fi.rst blank 1rngc, sup1>ose number 4: here the passage must be written, placing the characteristic word in the margin, thus: 

Deat/i. Thou must expi1·e, my soul, ordained to ran~e 1 Through unexperienced sceM!I, and mysteries strange, Dark the event, :mt.l dismal the exchange &c. &.c. 
This being done, the 1mge in wl1ich it stands must be, entered in the space De of the index, from which time the 4th anti 5th pages are to be devoted to subjects Urn characteristic letters of which are De. 
Again if the reader wishes to insert an argument against auger, reveng<", &c. he must determine for ltim~ self what is the rha..actm·istic of the passage, say anger; he looks for the next \'acant page, suppose 6: there he inserts the argument, and in the space Ae he writes 6, the number of the page in which the passage stands, and tlu.·n the 6th and seventh pages are devoted to su~jects the ch::u•acte1·istic words of "hich hegin with A and the first vowel is c, as angrr, angel, &c. 'Vhcn these imges arc full, and another passage of the same class is to be entered. look for the next varant leaf or the common}>l:u:o hook, suppose it to he numl.Jcr 12; at the bottom of l•· 7 write t. p. 12, which signifies to turn to]>· 12, then at tl1c top of p. ~2, write 7; enter t:hc passage which is to be t'l'giste1•cd, and Wl'ite 12 in the index, which shows that pages 12 auf.113 are devote<l to suhjects whose character.istic words begin with A anll the iirst vowel is e. 
COi\li\ION PLEAS, ]lleas or suits regularly divide<! into two sorts; picas of the c1•own, which com11rchend nil crimes and misclcmeanours wherein the king (on behalf' of the public) is plaiutift; aud common-pleas, which include all rh il actions depending between subject and subject. 'rhe former of these were the proper object of the court of king's-bC'nch, the lattrr of the court orcomm011-pkas; and in this cou1•t only can real actions, that 

!~·a~~~~~1~~ ~~\1~~!~afi;n~~~:~g~!~~ ~·~il1~1 o1~!r~~~~!dal~~' t~;~ 
other or personal plt'as between man and .man m·e determined, but in some of these the court of king's bench has a concurrent authority. Ilut a writ of error, in the na. turr of an a11peal, lies from the court of common-pleas to the rourt of kin.i;'s-brnch. S Black. 57. This court can hear and determine causes removed out of inferior court.• by pone. rccot·darr, or other like writs. They can also grllnt Jlrohibitions, to kerp othet• courts, as well ccclrsi•stical as temporal, within due bounds. 

In this coul't arc four judges, created by letters patent; •·as.. r. 'TT 
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the seal of the court is committed to the custody of tlie ehiefjustice. 
COMMON PRAYER. It is the particular duty of a clergyman every Sunday, &c. to use the public form ol prayer, prescribed by the book of common prayer. Arni the IS and 14 Ch. II. enacts that c\'ery incumbent rl'l:iiding tq1on a living ancl ket'ping a curatt.·, sh:tll at least once a month, publicly read the common prayer, and if there lJe occasion, administer the sacraments, and athtt' rites of tlic church, 011 pain of 5l. to the poor, on confe~sion or co1wiction thereof befol'e two justices. COMMUNICATION ef motion, the act whereby a body at rest is put into motion lJy a moling body; or it is the acceleration of motion in a body alreatly mo\ ing. See 111ECHANtcs. 
Co:-.t MUNIC~\. TlON, lines of, in niilitary matters, trench rs maf.lc to continue aud preserve a safe correspondenre between two f'or·ts or 11osts; or at a siege, between two approaches, that they may relieve one another. COMOCLADA, a genus of the class and order tt·iandria monogynia. rn1e calyx is th1·cc-parted; th l' corolla the same; drupe oblong with • two-lobed nucleu>. There arc three species, trees of the West Indies. COMPANY, in a commercial sense, is a society of merchants, mechanics, or other traders, joined together in one common interest. 
'Vhen there are only two or three joined in tl1i.s manner, it is called a partnership; the term company being restraiucd to societies consisting of a considerable number of members, associated together by a charter obtained from the sovereign. 'l'he mechanics of all c01·porations, or towns incorporated, are thus erected intocompanies, which haYc chat1ers or privileges and large immunities. 'Those of Lomlon a1·c very numerous. The mercers ... were lncotporated in the 17th of king Richard II. in the year 1 S93;the grocers, in the 20th Edward III. aim. lS-15; the drapers, in the 17th Heru·y VI. ann. 1450; the fishmongers, in the 28th of Henry VIII:ann. 1556; the goldsmiths, in the 16th of Richard II. ann. 1392; the skinneJ's, in the 1st of Edward UI. ann. 1327; the merchant-taylors, in the 17th Henry VII. ann. 1501; the l1abcrdashers, or hurrers, in 26th Henry VI. ann. 1447, and 1Tth llem·y VII. ann. 1501; the salters, in 20th ~c1wy VIII. ann. 15SO; the ironmongers, in ·sd Edward IV. ann. 1462; the vintners, in the reign ofEdwm·d HI. and 15th Henry VI.; and the clothiers, or cloth-workers, in 22d Ilenry VIII. 

Besides these, which are the twelve principal companies of London, there are other very cons.it.lerablc onrs; as the dyel's, brewers, leather-scHers, pewtercrs, barbeJ·s, surgeons, armourers, white-bakers, wa..x chandle1~, cutlers, girdlers, butchers, saddlcrs, ca1•pc11tl'rs, rorflwainers, pa.inters, curriers, masons, plumbers, i11hold<"1"~' founders, cmlJ1•oiderers, potLltcrers, cooks, cof)pCr!-i, bricklayers, and tylers; also bowers, fletche1'S, hJarksmiths, joiners, l>laistercrs, weavers, f1·11itet'el'6, srrin .. nc1·s, bottle-makers, and home1-s; likc\\;se sta.tiom•rs, marblers, wool 11a.ckers, farriers, pa\·iours, lorimers or lorincrs, tallow~challlcrs, brown-bakers, wood-mongers, u11holstcrers, turners, glaziers, clC'rks, watermen, ailoth .. ecarics, and tlu·owstcrs. 
The wot'll seems n.o'~ inore particulal'ly appro1wiatc<l to those grand assoctat10us set on foot for the commerce 
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of the remote parts of the world, and. veste<l by charter 
with peculiar privileges. When companies do nut trade 
upon a joint stock, ~ut are obliged to admit any person 
1u·opcl'ly c1ualificd, upon paying a certain tine and agree. 
ing to submit to the regulations of the company, each 
mcmbct· trading upon his own stock, and at hii;; own risk, 
they are railed regulated companies. When they trade 
up()n a joint stock, each member shai-ing in the common 
Jll'Ofit or loss in proportion to his share in this stock, 
1 hey a1·c called joint stock companies. Such companies, 
1Vhcther regulated or joint-stock, sometimes have, and 
'iometimcs have not, exclusive p1friJeges. 

However injurious companies with joint stock, and 
lnrorporated with exclusive 11rh•ilcges, may at this time 
he reckoned to the nation in g0ncral, it is yet certain 
lhat they were the gene1·al parents of all our fo1·eign 
rommcrce, i1rivatc trnd('PS being discouraged from haz~ 
arlling their f'ol'tunes in foreign countries, until the 
method of traffic had been first settled by joint-stock 
rom1mnics. But since the trade of this kingdom and the 
number of traders have increased; and the methods of 
assurance of ship11ing and mcrchamlize, and the naviga. 
Hon to all parts of the .known world, ham become fami~ 
Hal' to us; cx11rl'icncc !ms shown, that the trade of the 
nation has advanced in proportion as these monopolies 
have been discouraged; nll 1·cstrictions of trade whatever 
ha\'in.~ been found manifestly prcjuclicial. 

1. Regulatc<l com]Janics resemble, in eYery respect, 
t.hc corporations of trades, so common in the . cities and 
towns of all the different countries of Europe; and are 
a sort of enlarged monopolies of the same kind. As no 
inhabitant of a town can exerci.-,e an incot·porated 
trmlc, without ·first obtaining his freedom in the corpora
tion; so in most cases no subject of the state can la\'~rfuJly 
carry on any branch of foreign trade, for which a rcgu
hted company is established, without first becoming a 
member of that company. The monopoly is more or 
Jess strict according as thr. terms of admission are more 
or Jess difficult; anti according as the tlirectors of the 
company have more or less authority, or have it more 
or l~ss in thrir power to confine it to themselves and 
their particular friends. The regulated companies for 
foreign commerce, which at present subsist in Great 
Britain, are, the Ifamllurgh company, the Russia com· 
pany, the Ea.•Uaml company, the Turkey company, and 
the African company. 

l. The Hamburgh company is the oldrst trading es
tablishment in the kingdom; though not always known 
by that name, nor restrained to those narro\v bounds 
a~dcr which it is now conflnetl. It was first called the 
company of merchants trading to Calais, Holland, Zea
land, Brabant, and Flanders: then it acq niretl the general 
title of merchant-adventurers of En.~land; as being 
romposed of all the English merchants who traded to the 
Low-countries, tile Baltic, and the German ocean. 
Lastly, it was called the company of mercha:nt-adrnn
turers of ~ngland trading to Dam burgh. This company 
wa. fi1·st mcorpo1·ated by Edward I. in 1296; anti their 
priYileges have been ronfirmed IJy many of his successors. 
'J'he revolution-, which happened in the Low·co1111tries 
t "vartls th~ rnd of the sixteenth century, and which laid 
the foundation of the republic of Holland, havi11g hinder
ed the company from continuing their commerce with 
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th cir ancient freedom, they were obliged to turn it almOHt 
wholly to the side of Hamburgh, and the cities on the 
German ocean; from which the name was changtd to 
that of the Hamburgh, company, though the ancient title 
of merchant-adventurers is still retained in all their 
writings. 

2. The Russia company was first projected towards 
the end of the reign of king Edward VI. and executed 
in the fi1:st and se~ond .Ye~·s of Philip and Mary; but 
l1ad not 1ts perfection till its charter was confirmed by 
act of parliament, under queen Elizabeth, in 1566. It 
hac.I its rise from certain adventurers, who were sent in 
thl'ee ycssels on the discovery of new counb-ies, and to 
find out a northeast passage to China: these, falling into 
the White Sea, and making· up to the po1·t Arth~ugel, 
were exceedingly well received by the Musco,•itcs; and 
at their return, solicited lettel'S patent to seCUl'e them
selves the commerce of Russia, for which they had 
form.Cd an association. This company subsisted with 
reputation almost a whole century, till the time of the 
civil wars. It is said, the czar then reigning, hearing 
of the death of king Charles !., ordered all the English 
in his states to be expelled; of "hich the Dutrh taking 
advantage, settled in their room. After the Restoration 
the remains of the company re-established part of their 
commerce at Archangel, but never with the same success 
as before, the Russians being now well accustomed to 
the Dutch merchants anti mm·chandizc. Thi• comJ)llllJ 
subsists still, un<lcr the direction of a govrl'nor, four 
consuls, and assistants; and by the 10th and 1 lth of Wil
liam lll. c. 6. the fine for a1lrnission was reduced to 5l. 

S. The Eastland company was incorporated by <J ucen 
Elizabeth_ Its chal'ter is dated in the yrar 1579. By 
the first article the company is crcctrd into a body po
litic, under the title of the company of met·chants of the 
East; to consist of Englishmen, all real mci·chant'i, who 
have exercised the business thereof, and trafficked 
through the Sound, before the year !568, into Nor1ray, 
Sweden, Poland, Livonia, Prussia, Pomerania, &.r. cx
ce11ting Narva, Muscovy, aml its <lcpendmcics. Most of 
the remaining a1·ticles grant them the usual prcrogati\·cg 
of' such companies; as a seal, governor, courts, Jaws, &c. 

4._ The Turkey or Levant company had its rise un. 
dcr queen Elizabeth, in 1581. James I. confirmed it.~ 
chal'tcr in 1605, adding new privileges. During the 
cidl \Vars, there happened some innovations in the gov· 
crnment of the company; many having been admitted 
members, not qnalified by the cliartcr1; of c111rcn Eliza
beth and king James, or that did not conform to the 
l'egnfations Jlrescribed. Chal'les II. on l1is restoration 
endeavoured to set it upon its ancient basis; tu which 
encl, he gaYe them a chartu containing not only a con .. 
firmation of their old one, but also sevcl'al new articles 
of rrfo1•mation, By this the romJlany is erected into a 
body-politic, capable. of making laws, &c. under the title 
of the comjlany of mercl1ants of En.i;land trading to .tbe 
seas of the Levant. 'I'he number of members i.~ not hm· 
ited, but is ordinarily about three hundred. The prin
cipal qualification 1·cquiretl is, that the candidate be a 
freeman of London, an<l a wholesale merchant either by 
family or serving an ap·prenticcship of seven years. 

5. The company ol' merchants trading to Africa, es.
lablished in 1750. Contrnry to the former practice with 
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,..gard to regulated ~ompanies, who were reckoned un
fit for surh sort of service, this company was subjcrted 
to the obligation of maintainin.~ f01·t~ and garl'isous. It 
was eiqwessly charged at first with the maintenance of 
all the British fort• and garriso1c• that lie between Cape 
Blanc and the Cape of Good Hope; anti afterwa1·ds that 
of those only which lie between Cape Rouge and 1 he 
Cape of Good Hope. The act which establishes this 
co11111any (the 2Sd of Geo. II. c. 31) seems to ham had 
two distinct objects in view; first, to rcstl·ain effectually 
the oppressive and mono11olizing spirit which is natu1·al 
to the dit'cctors of a l'cguhLtcd company; and, secondly, 
to force them as much ns possible to give an attention, 
which is not natural to them, towards tl1e maintenance of 
forts and garrisons. 

:For the first of these purposes, the fine for admission 
is limited to foi·ty shillings. The com11any is prohibited 
from trading in thcil' corporate capacity, or upon a joint 
stock; fro1n IJonowing money upon a common seal; or 
from laying any restraints upon the trade, which may be 
carried on freely from all places, and by all Jlcrsons, be
ing British sulJjects, and paying the fine. The govern
mcntis i11 a committee or nine pel'sons, who meet in Lon
don, but "ho arc chosen annually by the freemen of the 
company at London, Bristol, ancl Liverpool; three from 
each place. No committee-man can be continued in of
fice for more than three yea1·s together. Any committee
man miglit formel'ly be removed by the board o[ tracle 
an<l plantations; now by a committee of council. after be
ing heard in his dcf'ence. The committee arc forbidden 
to export negrocs from Afi-ica, or to im110rt any Afri
can goods into Gr·eat Dritain. But as they arc ch:u·ged 
't\-ith the maintenance of fo1·ts and garrisons, they may 
for that purpose export from G1·eat Btitain to Africa 
goods and stores of different kinds. Ont of the money 
which they shall 1·cccivc from the company, they arc al
lowed a sum not exceeding eight hundred pounds for the 
salaries of their clerks and agrnts at London, Bi•istol, 
and Liverpool; the house-rent of' their office in IJmHlon; 
and all other expenses of management, commission, anrl 
agency, in England. \Vhat remains of this sum, aftrr 
•kfraying those different expenses, they may di,·idc 
among· themselves, as a compensation for their b'Ouhle, 
in whal maimer they think proper. 

Fot· the st•cond purpose mentioned, the maintenance of 
Uic fort-; and gal'l'isons, an annual sum has been allotted 
to them by parliament, genet·ally about 13,0001. For the 
p1·01ie1· a1iplication of this sum, the committee is obliged 
to account annually to the cursitor baron of the cxche ... 
quf•r; wl1ich ;.wcount is arterwards to be laid before par
lianwnt. Duiit is sail! grl•ai abuses have, notwithstand
ing, subsisted with regard to this part of the company's 
eugagcment8. . . . 

II. Joint-stock compa111C', estnhlished either by roy
al charter, ot· by act of parliament, differ in se\'Cl'al res
pects, not only from 1·egulatcd companies, but frvm pt·i
Yate COJ>:U•tnC'ritS, l, Jn a)ll'i"ate ropartnery nopatner, 
\\ itliout th<:" <'onsent of the company, can transfer his 
sharr to another pc1·so11, or introduce a new member into 
the company_; raC'h mcmbC'1' howe\'Cl' may, upon proper 
warning, withdraw from the copartnery, and demaud 
p><yment from them of his share of the common stock. 
In a joint-stock 'Company, on the contrary, no membe1· 

can demand payment of his share from the company; hut 
earh member can, '"ithout their consent, trrutsfer his 
share to another pci·son, and thereby introduce a new 
member. 'l~be Yaluc ofa share in a joint stock is always 
the price which it will bring in the market; aud this may 
be either greater or less, in any proportion, than tlie 
sum which its owner stamls credited for in the stork of 
the compauy. 2. In a private copartncry each partnC'l' is 
bound for the debts contracted by the company to tho 
whole extent of his fo1·tune. In a joint-stock company, 
on the contrary, each llartncr is bound ouly to th~ ex
tent of his sha1·e. 

The trade of ajoint-stock compaMy is always managed 
by a court of lli1·cctors. This court indeed is frequently 
subject, in many respects, to the contmul of a gcnel·aJ 
court of 111·opl'ietors. But the greater 11art of the 
prOJH'ietors S('ldom 1u·ctend to understand any thing 
of the business of the company, and give thcmscl\"Cs 
110 trouble about it, but receive contentedly surll. 
half-yearly or yearly dividend as the directors think 
pt'opcr to make to tl1em. This total exemption from 
trouble and risk, beyond a limited sum, encourages ma
ny people to become ad"enturcrs in joint-stock com11a
nies, who would upon no account hazard their fortu1iCS 
in any private copartnery. Such companies, therefore, 
commonly d1·a.w to themselves much gTcater stocks than 
any pl'i"atc copartnery can boast of. The p~·incipal joint
stock companies at present subsisting in Great Britain 
are, the South Sea and the East India companies; to 
which may be added, though of very inferior magnitude, 
the Hudson's-bay com1lany. 

I. The South Sea company. During the Ion.<; war 
with France in the reign of queen Anne, the payment of 
the sailors of the royal nayy being neglected, they re
ceived tickets instead of money, and were frequently ob
liged by their necessities to sell these tickets to avari
cious ntC'n at a discount of 40 and somrtimes 50 per 
cent. By this and other means the debt• of thr, nation 
unprovided for by parliament, and which amounted to 
9,471,32tl. fell into the hands of these usurers: on which 
M1·. Harley, at that time chancellor of the exehequcr, 
and afterwa1·1ls earl of Oxford, proposed a scheme to 
allow the proprietors of these debts and deficiencies 6 
p&r cent. per annum, and to incorporate them . for the 
JIUl'pose of cai-rying on a trade to the South Sea; and 
they were accordingly inCOI'jJorated undet• the title of 
" the governor and company of merchants of GJ'eat 
Britain trading to the South Seas, and other parts of 
America, and fo1· encouraging the fishery," &c. 

Some other sums were lent to the government in the 
reign of qneen Anne at 6 per cent. In thcthinl of George 
I. the interest of t11e whole was reduced to 5 per cent. 
and the company advm1ced two millions more to tlie gov~ 
ernmcnt at the same interest. By the statute of the 6th 
or George J. it was declared, that they might redeem all 
or any of the redeemable national debts; in consideration 
of which the <·ompany we1·e empowered to a11gmc11t their 
capital according to the sums they should discharge; and 
fol' enabling them to raise such sums for purchasing an
nuities, exchanging for ready money new cxchcquer
bills, carrying on their trade, &c. they might. by suck 
means a.q they should think proper, raise such sums of 
money as iu a general court of the company sllould be 
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judgeJ necessary. The company were a\,o empowered 
to raise money on contracts, bonds, or ohliga.tions, un
der their common seal, on the nedit of their capital 
stock. But if the sub-gonrnor, deputy-governor, or 
11thrr members of the comprmy, should purchase lanrls 
or re' emacs ol' the c1·0,•m upon account of the corporation, 
or lentl money by loan ot• anticipation on any branch of 
the rc,·cnuc, other than sue Ii part only on wl1ich a cred
it of loan was granted by parliament, such sub-governor, 
01• other member of the company, should fo1{eit treble 
the value of the money so lent. Tlie fatal South Sea 
scheme, tL"ansactcd in the year 17.20, aml the pa1·ticulars 
of whirh arc very generally known, was executed upon 
the last-mentioned statute. 

The South Sea company never had any forts or gar
risons to maintain, antl therefore were entirely exem1)tcd 
from one g1·cat expense, to which other joint-stock com
paniCH for fo1·eign trade are subject. But they liad an 
immense capital d_ividecl among an immc.nse number of 
proprietors. It was naturally to be expected, therefore, 
that folly, negligence, and profusion, shoulU prevail in 
the whole management of their affairs. Their stock-job
bing speculations were succeeded by mercantile projects 
which, Dr. Srnith observ'(:s, were not much better con
ducted. At kngth, in the year 1722, this company peti
tioned parliament to be a1IO\vc<l to diYidc their im.mense 
capital of more than 33,800,0001. the whole of which had 
been lent to govm·nment, into Urn cqua) parts: the one 
lrnlf, or upwards of 16,900,0001. to be put upon the same 
footing with other gonrnmcnt annuities, and not to be 
subject to the <lcbts contl'actctl, or losses incrn·recl, by the 
di1·cctors of the company, in the prosecution ofthcil· mer
cantile 1wojects;thc other l1alfto remain as before, a tl·ad
ing stock, and to be subject to those debts aml losses. 
The petition was too l'easonable not to be granted. In 
17SS they again petitioned the parliament, that tllrcc
fourths of their trading stock might l.Je turned into annu
ity-stock; and only one-fourth i·emaiu as trading stock, 
or exposed to the hazards arising from the bad man
agement of their directors. Both their annuity and trad
ing stocks had, by this time, been reduced more than 
~,000,0001. each, by several different payments from 
gon•rnment; so that this fourth amounted only to 
J,66~,i84l. 8s. 6d. In 1784 all the demands of the colll
pany upon the king of Spain, in C01L5equence of the As
siento contract, were, by the treaty of Aix-la-Chapelle, 
given up for what was supposed an equivalent; an end 
.was put to tl1eiP trade in the Spanish West Indies, the 
J'emainderof their trading stock was turned into annuity 
stork, and the company ceased in every respect to be a 
trading company. 

This company is under the direction of a governor, 
sub-gornruor, deputy-govCJ·nor, and 21 directors; but no 
)l<rson is qualified to be a governor, his majesty except
ed, unless such governor has, in his own name and right, 
5000l. in the tradjng stork; the sub-governor i.-, to have 
40001. the deputy governor 30001. and a director 20001. 
in the same stock. In eYery general court every mem
ber having, in hls own name and i-ight, 5001. in trading
stock, has .one vote; if 20001. two votes; if 30001. three 
>oles; and 1f 50001. four votes. 

2. The East India company. The first, or, as it is 
called, the old East IJ>dia company, was established by 

a charte1• from queen Elizabeth in !GOO; but for some 
time tbc partners seem to hare tra(lt•d '"ith separate 
stocks, though only in the ships belonging to the wholo 
company. In 1612 they joined their stocks into one com. 
mon capital; and though thrir charter was not as yet 
confirmed by act of )'arliamcnt, it was looked upon in 
that early period to be sufficiently Yalid, and nobody 
ventured to interfere with their tl'ade. At this time their 
capital amounted to about i40,000I. and the shares were 
as low as 50l. rrhcir trade was in general successful, not. 
withstanding some heaq losses, chie~y sustained 
through the malice of the Dutch East lndiaeompany. 
In }Jl'O('Css of time, however, it came to be understood that 
a rnyal charter could not by itself com'ey an exclusiYe 
pPivilcgc to traders; and the company was reduced to 
distress hy the multitude of interlopers, who carried olf 
most of their trade. This contined during the latter 1iart 
of the reign of Charles II. the whole of that of James 
II. and part of William III. when, in 1698, a proposal 
was matle to parliament for advancing the sum of 
2,000,oool. to government, on condition or erecting the 
subscribers into a new company with cxclusirr prh:ih• .. 
ges. The old company endeavoured to preventj the ap-
11carauteof such a formidable rinl, by offering govrrn .. 
ment 700,000l. nearly the amount oftl1eir capital at that 
time; but such were the exigencies ol' the state at that 
time, that the larger sum, though at eight per cent. in· 
terest, was preferred to the smaller at one-half the ex. 
pense. 

'I'hus were two East India companies erected in tho 
same kingdom, whicl1 could not but be very prejudicial 
to each other. Througli the negligence of those who pre
pared the act of parliament also, the new company were 
not oilliged to unite in a joint stock. The consequence 
of this was, that a l'ew pl'ivate traders, whose subscrip
tions scarcely exceeded 7200l. insisted on a right of 
trading separately at their own risk. Thus a ldn<l of 
third company was established: and by their mutual con
tentions with one another, all the three were bJ"Ought 
to the brink of ruin. Upon a subsequent occasion, in 
1700, a proposal was made to pa.rliameut for putting the 
trade under the management of a regulated company, and 
thus laying it in some measure 011cn. This, howe,er, was 
opposed by the company; who represented in strong 
terms the mischiefs likely to m-ise from such a proceed
ing. In 1702 the companies were in some measure u01t
cd by an indenture ti1partite, to whicl1 the queen w.as 
the bhird party; and in 1708, they were, by act ofparha
ment, perfectly consolidated into one compa11y by their 
in·esent name of " the unitc<l com1mny of merchants 
trading to the East Indies.'' Into this act it wns thought 
worthy to inseri a clause, allowing the st'parate traders 
to continue their traffic till Michaelmas 1711; but at the 
sa.me time em_powering the directors, upon three- years 
notice, to redeem their capital of i2001. and thereby l'OD· 
vert the whole capital of the company into a joint stock. 

:Jm~~';: ~~~en~~ \~:.~•fuit~o~!r~1~~e~~:u~:,:i\~~:;::d 
from 2,000,0001. to s,200,0001. In 1743 another million 
was advanced to government; but this being raised •. ~ot 
by a call upon the proprietors, but by selling annmbeo 
and contracting bond-debts, it did not augment the stork 
upon whick the provrietors could claim a dividend. Thus, 
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however, their trading stock was augmented; it being 
equally liable with the other 3,1!00,0001. to the losses sus
tained and debts conll'acted by the company, in the pro
secution of their me1·canti1c projects. From I 708, or at 
least from 1711, thi~ company, being freed from all com
petitors, and fully established in the monopoly of the 
English commerce to the East Indies, caniccl on a suc
cessful trade; and from their profits made annually a 
moderate di\idcnd to theirproprietors. Unhappily, how
evc1~, in a short time, an inclination for war and con
quest began to take. 11lacc among its servants; which, 
though it put them in possession of extensive territories 
and vast nominal revenues, yet cmhanar;sccl their affairs 
in sucl' a mannet·, that they have not to this day hecn 
able to recovr1· themselves. During the wal' of 1755, in
clcc1l, they acquired the revenues of a rich and extensive 
tc1·ritory, amounting as was then sai<l, to near s,ooo,oool. 
per annum. 

F'or several yea.l's they remained in quiet possession 
of the revenue arising from this tnritory, though it cer
taiuly nc,-cr answei·ed the t"xpectations that hat! been 
fol'mc<l conccming it. But in 1767 the British ministl·y 
laid rlaim to the tcl'I'itorial possessions of tlie company, 
and the revenue a1·ising from thrm, as of right L>elong
ing to tl1ccrown; and the company, ratherthan yield up 
their tcnitorics in this mannel', agreed to pay go,·crn
ment a yearly sum of 400,000!. They had bdin·< this 
gradually augm.entcd their dividend 1'1·0111 about sh to 
ten per cent. that is, on their capital of 3,200,000I. they 
had 1·aised it from 192,0001. to 320,0001. a year. About 
this time also they Vt'crc attempting to raisc>.it still fur
ther, vh~. from ten to twelve and a half per cent. but from 
thjs they were preveuteil by two successh•c acts of par
liament, the design of which was to enable them to 1nake 
a more speedy payment of thcil' debts, at this time esti
mated at mo1·0 than six or seven millions sterling. ln 
1769 they renewed thcil' agreement with govemment fo1· 
five years more, stipulating, that during the course of 
that pcl'iod they should be allowed gradually to augmrnt 
their diYitlcnd to tweh e anti a half 11cr cent. nevcl' in
creasing it, howc\ Cl', more than one per cent. annually. 
Thus their annual pay1ncnts could only be augmcHted by 
608,0001. beyond what they had been befol'e th<il' late 
tert·itorial acquisitions. By accounts from India in the 
yc~u· 1768, thi . ., revenue, clear of all dcdurtio11s and 
military charges, wa.s sta.ted at 2,048,747l. At the same 
time they \~ere c,;aid to possess another t'evenuc, arising· 
pnrUy from land•. but chielly from the customs e,;tablish
ed at their different srttlcmcnts, amounting to about 
4J9,000I. The ]ll'"flts of thei1• trade, too, accol'ding to 
the eYidcnco of their d1airma.n befol'e the house of com
mons, amountC'cl to at least 400,000l. per annum; their 
arrountnnt made it 500,000l. a111l the lowest accountant 
•lated it at least equal to the hi.i;hest dividend paid to 
theirproprietor:-o. Notwithstamling ULis apparent wealth, 
J10we1 ,.,., the affai1·• of lhe company from thi" lirue fell 
into disordC'r; insomuch that, in 1773, their debt<; were 
au,e:mrntctl by an a1Tro.u· lo the ti·casm·y in the pctyment 
or the 400.000/. stipulated; by anolhe1· to the •. 11,fom
hom;C' for duties unpaid; bJ a large sum bon·owct\ from 
the Bank: and by bill• drawn upon Uiem fro:n l11dh lo 
thr aHinunt of 11101·c than 1,200,oool. Thus they Wt.'l'C n'lt 
"nly obligctl to reduce their di1itlend all at oqce io six 

11er cent. but to apply to gowrnmeut for assi•tance. Here 
it may be mentionrU in general, that the CHnt i>roYed 
very unfavourable to the com1)a11y, as they were now 
suhjectc<l to an interference ol' goYernment altogrtller 
unknown before. Several important alterations wen: 
made in their constitution both at home and alJroat.I. The 
settlements of Madl'as, Bombay, aud Calcutta, which. 
had hitherto been enti.l'ely independent of one another, 
were subjected to a governor-general, assisted by a coun
cil of fou1· assessors. The nomination of the fil'.st go,-cr
nor and council, who were to reside at Ca.lcutta, was as
sumed by parliament; the 11ower of the coul't of Calcut
ta, which had gradually extended its jurisdiction over 
the rest, was now reduced and confined to the bfal of 
mercantile causes, the purpose for whicl1 it was original-
1y instituted. Instead of it, a new supreme court of judi
cature was establisl1ed; consisting of a chief justice and 
three judges, to be appointe1l by the Cl'own. Besides tliese 
altm·ations, the stock necessary to entitle any 1wo1n·ictor 
to vote at the g~ncL·al courts was rai.~ed from 5001. to 
l OOOl. To vote on th.is qualification, too, it was necessa
ry that he shoul!l have possessed it, if acquired by !tis 
own purchase and not by inheritance, fol' at least one 
year, instead of six months, the term requisite formerly. 
'.rhccourtof 24 directors had before been chosen annual
ly; but it was now enacted that each dil'ccto1· should for 
the future be chosen for four years; six of them, how. 
eve!', to go out of office by •·otation every ye~ll', and not 
to be ca]iablc of being rechosen at the election of the six 
new directors for the ensuing year. It was ex11rcted 
that in consequence of these alterations the coul'ts, botU 
of the ]>roprictors and directors, would be likely to act 
·with more dignity and steadiness than fo'rmerly. But 
this was far from being the case. The company and its 
s~1·vants sh~wed the utmost indifference about the hap
i~mcss or misery of the people who lmtl tlie misfortune to 
!Jc subjected ~o their juristlictio11. This indifference, too, 
was more likely to be increased than diminished by 
som_c of the new regulations. The house of commons, 
for 111stance, had resolved, that when the 1,600,0001. 
lent to the company by goYernment should be 11aid, and 
their bond-debts 1·cduced to 1,500,0001. they might then, 
and not till then, divide tight per cent. upon their capi
tal; and that wbatc.,·er remained of their revenues and 
nett p1·~ftts at home sh_o~d be divided into four }>arts; 
three ol them to he paid mto the exchequer for the use of 
the public, and the foul'th to be resei·ved as a fund. either 
for the ru1ther reduction of their bom~debts, or for the 
U1schargc of othci· contingent exigencies '"hich the com. 
pany nught labour undc1·. But it could scarcely be ex-
11ected that if tl1e company were bad slewai•d• and had 
so' erc>igns ''hen the\\ Jrnlc of their nett re' cnue an1! pro
fit• belonged to themsell'es, thry \rnuld he bettel' when 
three-fourth• of these belouged to other )leople. 'I'he 
regulations of 1773, therefore, did not put an end to the 
fruubles of the company. Among other institutiotLr; it 
had been at this time cnackd,. that the 11rcsidcncy of 
~enga.l should ham a supcr10rity oYcr the other pre. 
sulennes m the countr;; the salary of the chief justice 
~as fixed at 80001. per annum, and thrJS<' of the other 
~udges at 60001. each. In conse<1uence of this act sir Eli
jah Jn.1peJ '. who was ncat~d a baronet on the occasion, 
set sail, with thl"ec 0U1er Judges, for India in the year 
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1T74. The powers wiih which thry were invested were 
Yery extraordina1·y. They had the title of his ma
jesty's supreme court of judicature in India. CiYil law, 
common la\v, ecclesiastical, criminal, and admiralty 
jurisdiction, belonged of right to them. They were 
empowered to fry Euro11eans on personal actious, and 
to assess damages, without a jury. EYery native, 
either directly or indirectly in the service of the 
com11any, or in their territories, was made subject to 
thcit· jurisdiction, with a view to prevent the Europeans 
from clutling justice under the pretence of employing 
natin·s in the commission of their crimrs: so tl1at in 
fact they were absolute lords and sovereigns of the whole 
country. 

Such excessive and unlimit~d pmrers conferred on any 
small number of men, could not but be extremely disa
greeable to the Europeans, who had been accustomed to 
mijoy a liberty almost equally unbounded before; nor was 
it to be supposed that the judges, then sudrlenly raised 
from the rank of subjects to the bcirrht of despotism, 
would aJways 11se their power in an unexceptionable 
manner. The design of the establishment was to preset'\'C 
the commerce and revenues of the company from drprc· 
dation, by subjecting its servants to the controul of the 
court; to reliern the subject from oppression by facilita
ting the means of redress; and to fix a regular course of 
justice for the sccul'ity of liberty and property. Instead 
of considering the circumstances of the country, howcn·r, 
or the manners and customs of the natives, the judgrs 
now precipitately introduced the British laws in their 
full extent, without the least modification to render them 
agreeable to the Asiatics, who had been accustomed to 
others of a quite different nature; nor did they even pay 
the least regard to the religious institutious or habits to 
which the Indians are so obstinately attached, that they 
would sooner part with lifo itself than break through an 
article of them. 

To remedy these and other abuses, in the year 178S, 
Mr. Fox, then secretary of state, brought in a biU "for 
vesting the affau·s of the East India company in the 
hands of certain commissioners, and also for the better 
government of the territorial possessions aud tkpcuden· 
cies in India.'' Tl1e bill vested the vrincipaJ powrr for 
four years in seven directors, with nine assistant dircc. 
tors, being proprietors, to be nominated in the first in· 
stance by parliament; and all future vacancies among 
the directors to be filled up by his maje•ty; and all va
cancies among the assistant directors to be fi Ile<! up by 
the vroprieto1·s of India stock, by open ]Joli. Tl1c biil 
passetl the commons; but a clamor being raised against 
it, was rejected by the lords; and the ministry was <lis
missed. In the following year l\lr. Pitt, "ho succee<k·d 
to the administration, brougl1t in a bill, which was after
wards passed into a law, authorising his majesty to ap
point certain commissioners from the members of the 
prh"y council, to check, supm·intend, aml controul, all 
concerns, civil and military, of the India company; antl 
in this, which is now caHed the board of controul, rests 
the principal direction of the company's affairs; though 
the court of directors still conduct the commercial busi
ness of the com]>any. 

In conrlusion of this detail we shall only mention the 
petition last Jlresented to the house of commons by the 

company. This stated ce1·tain pecunia1•ycmharrassment. 
which they apprehended to •take ]>lace on the 1st al' 
l\1arcl1, 1790! O\\in.g to the arrears of the"".'" tothego
wrmnent claim al 500,000!., to the debt incurred in 
China, and to the advances necessa1·y to be made for the 
purposes of the China trnde. In co111plianre with their 
petition, the chancellor of the cxchcrp1cr moved, on the 
following day. that they should be em11owered to borrow 
a sum not exceetlhlg 1,200,000/. He at the same time 
observed, that in all ]>robability the company in 1;91 
would have upwards of 3,000,000l. str1fo1~ more thau 
su~ici~nt. to. discharge their tleb~~- We a1·c so1·ry to add. 
U-11s 1n·cthcfaon has not Leen vcr1hed. 

3. Hutlson"s-ba..y company. The ,·ast countrimi wlikh 
surrotmd Hudson's-bay abound with animals whose furs 
am.1 skins are excellent, being far supe1·ior i11 quality fo 
those found in less northerly regions. In 1670 a charter 
was gl'anted to a company, which does not con11ist of 
aborn nine or ten persons, for the exclusiYc trade to thit; 
bay; and they have acted under it ever since with great 
benefit to themselves. The company employ four ships, 
nrnl 1 SO seamen. They have several forts, liz. Prince of 
"'all•s's fort, ChurchiH rirnr, Nelson, New Scrern. and. 
Albany, which stand on the west side of the bay, and are 
garrisonct! by 186 men. The F1·ench, in May 1;s~. took 
and destroyed these forts, and the settlements, &c. 1·alued 
at 500,000l. They export commodities to the Yalue of 
16,000l. anrl bring hom.e retums to the value of 29,3401. 
which yield to the revenue 37341. Thi• includes the fish
ery in Huclson's-bay. This commct·cc, small as it is. af
fo1·ds immense 1wofits to the company, ancl C\'Cn some 
aclvantages to Great Britain in gen('J'al: for the commo
dities we exchange with the Indians fo1· their skins antl 
furs, are all manufactured in Britain; and as the Indian" 
are not very nice in their choice, such things are sent of 
which we have the greatest 1•1cnty; and which, in the um·· 
cantile phrase, arc drugs with us: and although the work
manship happens to be in many rcs11cds so dcficie11t, 
tltat no civilized people would take it off our hands, it.. 
may be admired among the Indians. On the other hand, 
the skins and furs we bririg from Hudson's-bay, enter 
largely into our manufactures, and afford us materialA 
for tl'ading with many nations of Europe to great ad
vantage. Th<'se circumstances tend to p1·ovc incontesta
bly 1he immense benefit that woulrl result to Gr<at Bri
tain, by thl'owing open the trade to Hudson's-bay, since 
even in its present restrained state it iB so advan· 
tageous. This company, it is probable, do not find 
their trade so advantageous now as it was before we got 
possession of Canada. 'l'he only attempt made to trade 
with Labrador has been directed towards the fishery, 
the anuual produce of which exceeds 49,000l. 

Co~1rANY, in military affail'S, a small body of foot, 
commanded by a captain, who has under him a licute-
nant and ensign. 

The 11umberofsentinds, or private soldiers, in a com
pany, may be from 50 to BO; and a battalion consists of 
13 such companies, one of which is always grenadirrs. and 
posted on the rigl1t; next them stand thr eldest company, 
and on the left the second company; the youngest one 
being n.lways posted in the ccntr·e. Companies not incor4 

porated into regiments are called irregulars, or indepen
dent companies. 



COl\IPARATIVE ANATOMY. 

COMPARITIVE ANATOMY has been defined 
"that branch of auatomy which considers the secondary 
objects, or the bodies of other animals; sen ing for the 
more accurate distinctions of several parts, and supply
ing the defects of human subjects." 

}'rom the general view, howcveT, which we are about 
to ]lrescnt of this science, it will a11pear that the aborn 
is by no means a correct definition. Compa1·atirn docs 
not, in strict p1·011ricty, stan<l in contradi!iitinction to hu
man anatomy; but, on the cont1·al'y, while it embt'accs 
the whole circle of animated existence, considers man 
as the standanl of its comparisons, and the primary ob
ject of its inqui1·ics. 

'110 a.cicertain the diffcl'enccs among animals in their 
severa.l organs, is the 11ropel' object of comparative ana
tomy. In tt·cating of this subject, therefore, it is ou1· in
tenti<m to descl'ihe, in the first 1>lace, the most important 
of thnse varieties; which will lead to a classifica.tiun or 
division of animals, founded on the whole of their oI·gan
ization, those being connected in one class which ham 
the nearest resemblance to each othc1· in anatomical cha
racters; we shall then select two individuals of the first 
classes fo1· the more particular description of the inter
nal organs, especially of the thoracic and abdominal vis
cera; amt conclude by taking a general survey; first of 
the strltctul'c of anhnal bodies, as it relates to their loco
motive powers; and secondly, in reference to the external 
fol'ln and relative <1uantity of brain or encrphalon, as 
counrctcd with a grac..latiou of the sentient princiJ1le and 
intellcr.tual faculties. 
General clij/'erences whicb, animals exhibit in thefr organs 

of sense and 1notion. 
As the principal charact<Tistics of animal life are sen

sation and loco-motion, we arc naturally led to inqui1·c 
into the differences of' those organs in which the forn1c1• 
farulty i.~ found to l'eside, and likewise into those by 
which the lattm· is exerted, t'o1· the pm·posc of es
tabli~hing a general and oh,,ious clas8ification uf the 
object., of comparative anatomy: accordingly we find 
the variations of the internal part of the nervous sys1em 
to 1.wrs<"nt thl'ec well-marked cJi,-isions; the first of which 
rommencing witl1 the lowest ordet· of animals, fornpre
hrnds those in which neither vessrls nor ncrrns have hi
therto be-en discovel'ed; such are the zoophytes, 01· puly
pi, which prr·haps may be rcga1·dC'll as prnfc1·ring Uut an 
f'quirncaldnimto the denominationofanimals. The St:'c11n<l 
di\ ision consists of those in which there- is only the brain 
above the ali1ncntary canal, while the rrm:tiuing portion 
of the common bundle of nerves is situated beneath it, 
and is ro-ntaincd iu the same ravity with the other ,-iscc
ra: these form th<' rlass of mr1llusca, cru~tacca, in<;<"rts, 
mul some of the articulatc1l wo1·ms. r:l'he thit·d division 
rom1n·rhPnds auimalft in which the common fasciculus of 
nern·s is plart•d t•ntil'ClJ in the Uark, and al.love the ali
mcnt<u·y tube, l.Jein;; indosc<l within a canal which pas
ses through the ve1·tical column: these are the vertebral 
animals, in which man is included. 

With r<•spcd to the external sr11s"s. we shall find the 
ilifft·rrnrr to consist in the numlJrr, an<l degl'ce of energy, 
whirh appertain to enC'11. 

A II nrtebral animals po~o;;rss the same 6enses as ma.n. 
Sight apprars to be': wantiu,;in thezQoph)·trs, in se,-c

ral k.intls of arknlalctl werms, in many ol' the ii1serts, 

and in the acephalous mollusca. The organ of hearing 
has not been discovered in some of the mullnsca and in
sect~. r1·11c remaining three senses, but particularly those 
of taste and touch, appear in no instance to he wanting. 

The organs of motion present likewise the three fol
lowing important and primary distinctions. tst. The 
bones either form an intemal skeleton, arliculatcU, and 
covc1·ed by muscles; or, 2dJy, these last are pla1;:cd ex
ternally, ancl enveloped by scales or shells: in the last 
tlh-ision there is not any hard part that can serve as a 
lever or fulcrum for motion. 

Animals of the first kind ham tlie whole body sup
pol'tcd by a bony column formed of distinct pieces, which 
is called the spine, vertebral column, or back-bone: these, 
therefore, are the vertebral animals. 

The animals destitute of vcrteb1·::e, according as they 
arc entirely soft, have tbefr bodies covered with scales, 
or arc enrlosed in shells, belong to the classes of soft 
wol'ms, insects, or crusta.cea. 

Besides, however, the Jeading distinctions above point
ed nut from varieties in animal orgauizatjon and func
tions, we shall tin<l important differences likewise in 
those that arc called vital and natural functions, and in 
the 01·gans appropriated to each. 

Varieties in the organs of digestion and assimilation. 
The organs of digestion affot·<l two leading diffo1·cnccs 

in their general dispositions. In the majol' part of the 
zoophytes the intestines from a sac, which has but a 
single aperture, serving at once for the entl'anre of the 
aliment and discharge of the excrement: all other ani
m:ds Jia,·c two distinct openings for these purposes 
(mouth and anus), placed at the two exll'cmitics of what 
is railed the alimentary canaJ. 

The chyle, formed by the action of the digestive or
gans, is tr:msmitted to the sernral pa.1·ts of the bolly in 
two clifferent ways. Jt either simply t1·a11sudcs througl1 
the sides of the alimentary canal, thus in amarmel' 1.mth
ing all theintcrioi· of the body, as in t.hc zoophytes, and 
11erha11s in insects; or it is received by a di8tin-·t sys
tem of vessels, th1·ou,gh the medium of which it is con
voyed into the mass of blood. Some of those animals 
tlrnt have absorbent vessels, as man, an<l other of the 
n~rtc1J1·al class, ha Ye the contents of' these vessels white, 
while the blood is red; in others the chyle, lymph, and 
blood, arc of ti1e same colour. 

JJ~ff~rem:es in the organs nf circul<ttion, nspiration, 
and i:oice. 

The circulation of the blood itself is accompanied with 
,-c1·y considc>!'ablc ditferenc1..·s. 

In the fhst plan·, there are animals, viz. the insects 
and zoophytes, wbirh hare uo cirrulatiou; others have 
a sin~le, aml others a double circulation. 'J'he reptiles 
affonl an example ofa single circulation; while in ma11, 
irnlcetl in .ill the mammalia, as likewise in bir<ls, fishes, 
and ma11y of the mollusc a, it is double. 

\\ ltrrr the circulation is s.i.ngle, a g"l'eat part of the 
venous blood re-enters the arteries without passing 
thrnugh the hmi;s: in this manuer the blood iq distribut
ed in the ampl1ibia. He1·e there is only ooc hcat't; whrn 
the circulation is double, thrre are sometimes one ltcart 
at the b'L'e of the pulmonary artery, and another at the 
base of the aorta, or prinripal artery of the bod); and 
thc•e twu hearts are either united, as in man, some 
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other of the mammalia, and 1Iirils; ol"they a!'e separate, 
and placed at a tlistance, as in the genus sepia, Ol' cuttle
fish. 

'Yhere there is only one ventricle, it is sometimes 
placed at the base of the ao!'ta, as in snails anti othel' 
mollnscnla, or at the root of the pulmonary artery, as in 
fishes. 

Great vm•ieties arc also observable in the organs sul.Jw 
scl'vient to respiration. " 'hen the element that acts on 
the blootl is atmospheric air, it penctrntes the interior 
of the respiratory organ; while it simply glides over a 
multi111icd surface, when that element is water: in this 
latter case the lamellre of whiclt the organ is composed 
are called gills, 01• b1·anchire: these are common to iishes, 
and many of the mollusca; in some instances, in place of 
branchire, we meet with fringes, or tufts. 

'l'he air 11enetrates into the interior of the body, either 
by a single aperture, or by several: the former isobsel'\'· 
eel in all animals which l1ave lungs, properly so called. 
Whpn there are several apertures, which is the case only 
in in~ect.'3, the vessels that receive the air arc ramified 
atl infinitum, and convey it to every part of the body. 
This last is called respiration bytr·achcre. 

Lastly, scarcely any of the zoophytes have perce11ti
ble organs of respiration. 

The organs of mice present but two general differen
ces. In birds the glottis is situated at the intei'ior, in 
quadrupeds anti reptiles it is placed at the su11erior, ex
tremity of the trachea, and at the root of the tongue. It 
is only the above three classes of animals that arc fur. 
nished with a glottis. Sounds are produced in other 
animals by different means. Sometimes the friction of 
certain elastic parts is employed for this purpose; some
times the animal beats the air witl1 other pal1s, or oc
casions a ra.pi<l motion in certain portions of that air 
wl1ich is retained in its body. 

Varieties in the generative organs. 
Generation essentially differs both in its mechanism 

:i.ntl produce. This function is performed in some of the 
zoophytes without copulation; and the young animal 
grows on the body of the 1rnrcnt like the shoots of •·ege
tation. In other animals the sexual organs are either 
found unitetl in the same intlividua], as in the mollusca, 
and some of the zoo11hytes, or are placed in two sepa
rate indiYiduals, as in insects, and all the vertebral class 
of animals. 

Some hermaplwodites, as t11e bivatc shell fi sh, g"<~nc
rate singly; in others of this class a conjunction of two 
individuals is absolutely necessary for the production of 
off.'3pring; each individual i1erforming, at the same timr, 
the function of both male and female: this is the case 
with snails, and other species of mollusca that crawl up
on the belly. 

The product of generation is either a but! projecting 
from t11e parent like the branch of a tree, till completely 
developed; or a fretus, which arrives at maturity in the 
womb of its mother, and from which it issues a living 
animal; or, finally, it jg an embryo, inclosed in a shell, 
with a substance adhering to, and connected with, it by 
vessels; which substance it absorbs and convel'ts into 
nutriment before it i• completely hatched. The above 
varieties _form the t_ln:ee modes of generation denominat
ed gcmm1parous, viviparous, and oviparoos. The first 

is confined to a few zoopl1ytcs and articulated worms; 
the se~ontl. takes place m man and ?thei· manunalia onl)t 
the third 1s common fa all other am?'als, \\;th the partial 
exce1ition of those which! ~lthou~h in rcahty Oliparous, 
are actually generated hvmg anunals, on account of the 

eg,o;s being hatched in the oviduct of the mother. Thi• 
is the case for instance, with the viper. Some animals 
have at birth the ~ame form which they afterwards I'etain. 
Others rnry considerably m thcu· perfect state from the 
form which they received at birth, and arc said llicreforP 
to undergo a metamorphosis. Hitherto thiB chan~c has 
011ly bccu observed in inscct'i, and in 1·c11tilcs ~-ithout 
scales, that is, in frogs anti lizards. 

Organsqfsec1·et.io11. 
The organs of secretion likewise Yary materiallvin tlif. 

forent animals: in the zoophytes secrrtol'y vessels Jta,·c 
not been drtected; in insects secretion is cft'e\ted by tube.~ 
of different length; and in the vertebral animal•, ••like
wise in some of the mollusca, this function is pe1iormed 
by glands, or at least vascular expansions. 

CLASSU'IC.A.TION OF ANIMALS, FOUNDED ON THE 
WHOLE OF THEilt. ORGANJZATlON. 

The comparative anatomist divides the whole animal 
kingdom into two great families: the first comprehend• 
those animals which have vertebrre and red blood: the sc
coml is composed of those which are destitute of nrtebrre, 
and wl1ich, for the most part, have white blood. 

The general anatomy of the first class is the following. 
Jlnatomy ef ve?·tebtal animals with rnl blood. 

The skrleton is invariably covered by fleshy substance. 
and is articulated. Its 11rincipal support is the vertebral 
column, which always joins the heatl at its anterior CX· 
tremity, and is frequently prolonged at its J>Ostcrior rx
trcmity to fbrm the tail. The ribs, which a1·e constantly 
met with in animals of this class, are attached to both 
sides of the spine. There are never more than four limbs; 
two, or all of which, nrc sometimes wanting. 'fhc brain 
is always contained in the cranium; the sem;es are jm·a· 
rial.ily five in uumber; the eyes are two; the rat· has at 
least tllJ'ee semicircular canals; the sense of smrll has 
always its scat in the cavities at tl1c autcrjor part of the 
head. 

The rirculation is maintained by a heart consisting of 
at least one V('nfricle: if tlieJ'e are two, these are nenr 
separate. The absorbent is distinct from the venous 
SJ.'-item. 

The two jaws arc situated horizontally: the mouth al
ways opens by theiJ· separation from al.Jorn downwards. 
'I'hc intt·stinal canal is continued from the mouth to the 
anus, which is u11ifornily found at the postel'ior par~ of 
the lJch'is. 'l'hc i11tcsti11cs arc surrounded by a perito
neum. A lircr, pancreas, antl spleen, ai•c always met 
with. 

The kidneys arc placed on eacla side the spine and 
·withol1t the vel'itoncum. The testicles are two iu numb;r· 
Abmre the kidneys two bodies al'C' fount!, the use of wlucb 
has not hitherto ·ucen discovrrrd. 

co ~~!~~i1:~·s:s~1!~s ~:i1~~~n :~~tu~~~~~~~ ~~~~t·~r!~~ri~e~ 
animals with cold blood. 

Vertebral animals with warm blood. 
'l'he fil·st of these have invariablv two vcntrirles and a 

double circulation. Animals of this class cannot cxifi& 
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v.ithouf 1'f'"l'ii·ation. Their l;rain nrr:q1ics the wholr ca
l ii)' of tl11· na11it1m. Thd1· t)l'S dusl' Ly palpthrr1'. 
'I'lw tJlll])annrn of the ral' is .,unk in the srull. Tltt• l;\
b)"l'inlh of thi8 oq~an i!i c11Hlr111cd by tht• Uone; and tlil"l'f' 
is alwap; obsl'l'H'd in it, hti:.i1lt:; the srmitirrular rana1, 
an m·gan nsc111Lliug tl1c ~htll of a s11ail (rnrl1ka). Tlu·ir 
nlJ!ih·ils ha\l' a c01111u11nil"cttiun \\ilh the Uark nl' tlie 
1.1outl1. 'flttir tl'lmk is im arialih sunountkd "itli ribs; 
th(' gl'C·atcl' uumbl·r of this c:l.LSS of auimals ha\ t' fuut· 
limbs. 

Wilhcol.lbluo,/. 
The scroml Rubdh ision of tl1is far:-it daqq, the nrtrllral 

animals \\'ith co111 hloo1I, arc f1wp1enll) without 1·ib.>;; 
somr liavr no 1\l'tirulatccl limhs. Their brain Jll'\'l'J' fills 
up th<'- wl1olc ra\ity of the naninm. 'l'lie ryes arc sl'l
flom ful'llishecl with moV(•alJll' paJpeUnc. When l11e1·c i"I 
a t) m pam1111 to the organ of l1l·a1·in.;, it is ah\ ays lcn·l 
"ith the head. 'l'hc rocltlca is wanting. Tltc rn1:ious 
i1a1·ts of the car are not attached dosel_y to tlie cramum; 
sometimes they arc at liberty in the same ca\it.> "ith the 
brain. 

Earh of these two branches of Yertcbral animals, is 
again s11b1li\"id<'ll into two classes; the two di\ isions of the 
first branch al'c thr mamm::\lia and 1Ji1·d!i. 
First class oj'l·trlebral animal.'11dth wtuui bWod-Tirn 

MA\OULIA. 
Thr mammalia are vivip:n·ous: they nourish thrir )Oung 

with milk which is furnished by theit· mammre; they hare 
alwap; an utcl'us \\ith two rot'nua; the males hale ape
nis, which in copulation is introduced into the genital or
gan of t11e fem air. 

'!'lie hrad oftl1e mammalia isjointrd to the first verte
bra bl two ('lllinenCCS: tl1(' Cel'\ricaJ \'CrtCbl're at'C lll'Vel' 
less ti1an six, 1101· more than nine; the brain is cxfremrly 
complicatetl: it has pa1·ls '"hich arc not mrt with in otl!l'l' 
cla.c;srs of animals, such as the cor1ms callosum, formx, 
:pons \-m·olii, &c. Sec AxATO.\IY. 

'l'lt!' eyes or the manrnrnlia have only two palp('l.Jrre; 
their car~ haH four articuh\ted bo1ws, and a spir;ll corl1-
ll'a; tht•ir tongur is soft aml ft;•sli)": the skin is in a g1'l'at 
number of instanrt•s coYCl'l'd \\ith hnfr, and there is sonle 
J1air on a11 of t11rN1. 

'l'hr luugs are cnclosrd \\ ithin the thorax: there is al
WfiJS a diaphragm: thrrl"' is only our larynx, which is 
c;ituatrtl at tl1l' lrnsc of the tongue, and covered l>y the 
:.;l·Jlti~ cl111·in~ 11t•glutilion. 

The infl'l'ior maxiUa only is mo,·eablr; both jaws m·c 
ful'nished \\ilh lip'i. 

'l'J1r 1.Jilia1·y anti panr1'<'atic tlurts are insertrtl at the 
bamc point: tlir lath'al 'cssrls rontain a milky rh) k, nnd 
pa!-1!-i U1ro11gh the mcst•ntrrir ghnds. The cpiploon rovers 
thr antl•1•io1• pat·tion of the intestines. 

Thr spken is i11va1·iably situatl'd on the left sidt.'; be
tw1.•t11 the stomach, ribs, nnd diaplirrigm. 

Srrm1d cln.'!ls-.\,·Es. 
Bfrds arr o'ip:wous; tlwy ha\r hut one ornrium and 

om· o,·itlurt, a structure prrnlinr to thb rJass. Thr heatl is 
ronnrdtd '\\ith thr n1'1dn-:c b)" one cmh1l'nrr only: the 
n•t·khra.~ or th<• nrrk arr \'Cl'.} mm1e1·ous. Thr sternum 
is n:urh t•xpandl'd: the antrl'ior mcmb<'t'S are only used in 
fh in~, f11c• p11sfrl'ior in walking. 

.. 'l'ht~ t)t'S of bi1"tls han thM'r palpebrr; the) han no 
nll'rnal car: the tym11anum has only one bone: the toch· 
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Ira is i11 thr f111w nf 01 C'OHC ~li~l1tly l\\i.q(l·lh Ou· ion.:;111": 
lia'i a Lum• inh-rnallj; tlir bod) io; con·l'ed with fi;.d 111·1,;; 
tlw lungs arl' att;.&rlh·d to tl1t.' ribs; in the nrt of i:l';piration 
ni1· is rommunicatc<l to all the Loth, as birJ~ halt.• DQ ,t;. 
apl11'1\g10. The \dudpipc lt~t'i a 1:\t·nJX at c:\rh exfrcn11 ~ 
t); tl1c up1x·1· l'}..tl'rmilJ ii \\ itl1out an q.i.~httis. Then· 
mouth is fornwcl by a biH or lwuk ot' :1. horny Clff1-.btcnr1·, 
thr h\n mnntlibl, s of which arc mon~ablr. 

St·' rral ducts pas.s uut from the Jmnneas aml liv ,..1·, 
and 1>c11et1·atc the mtcstina.l catli\I nt different p:lrb. Tlie 
ch~ le is tl'anspareut, and there are neilhcr mt·s~·ntrl'L: 
p,1and" nor omi.:ntum. 'The spleen is in the centre of th~ 
mesentcr)·· 

'I1hc urinary ducts (urrtcrs) trrminatf' in a ravHy cal
lrd the cloaca, "lskh is the rncq>tacle both of the cxcre. 
1m·11t:; a111I eggs. Uinls haYC no urinary hlad1kr. 
G1."1ural anatomy of crnimals wil/1. co_'il blood bebmgi1•g-_ ftt 

lite -.:ertebral class; these are nplilcs and ji>hes: thid 
ticLSs of cmimals-REPTlLES. 
There is less uniformity in the organization of reptile!\ 

than in that of any other dass; some walk, sume fly, 
others S\\ im, and many can merely crawl. Their organs 
of sensation, particulal'ly the ear, cxhilJit nearly as many 
Yarictirs as those of motion. Reptiles are how<'\.'CI' uninr 
sally without cochlea; their skin is cithe:· nakrd, or Pnve
lopcd with a. scaly c°'ering: their IJrnin is inyariably 
s111all; tbe luugs ar'-1 contained in the same c;n-ily with the 
other Yisccra, l.111t they do not admit the ah· to pass br. 
JOJHI them. The pulmonarJ cel1s ar<' very capacious; 
thr1·c is only one la1•ynx which has an :·piglottis: both the 
ja·,,s al'e movrahl~; tl1ry al'C without omentum or mcscn
tCl'ic glands; the spleen, as in IJil'ds, is in the ccutrc of the 
m<'srnte1·y. The female has two ovaries and two oviducts; 
l'l'J>tilcs :aavc au urinary bJaddcr. 

FcJnrth class-PrscEs. 
Fishes rcspil'c by organs in the shape of gills sitnatrrl 

on either side of the neck, between which thry transmit 
the watcl'; they ha,·e thcnf n·e no trachea, larynx, 1101• 
voicr; their bodies are formctl for swimming, lmt th~y 
h~nc sometimes no fins. Besides the fourwhirh1'<'pres<'nt 
the extremities, they liave vertical fins on the back, un .. 
dcr the tail, and at its extremity. 

Their 11ost1·ils do not assist them in respiration: thcil' 
car is conccalctl within the cranium: their skiu is either 
\\ ithout any covering, or is seal.); their tongue is bi.my; 
rach jaw is moveable; the intestinula rceca often occupy 
the place or the pancreas; they have an udnary bladder: 
their ovaries arc double. 

General anatomy of ani11tals T.L•itlto11l 'l.'f1'lcbr<£. 

in!::~~~:~:";~~~!~~:~so~ tJ~~~5ci;~~1l~\~~u~~i~l~f :~1i::;:~I~{ ~~~ 
compa1·ative anatomist in his cJac;sification. Jf animate; 
of this dass have an artirulatetl and hard skeleton, it is 
for the most part external. Theil' ner\ ous S}stc1n, in. 
stead of hl'ing l'nclosril in a bony cac;l', floats in thr same 
ra,ity with the other viscera. T'he Lrain furnbhes two 
branches which cnnlopf' the ce'iophagus; thr rontinuation 
of tlu.•sc IJranchcs forms thr re11ui11dcr of the common 
mas~ of ncnes. 

Animals. with~ut vertrbrre nrvrr rrspirc by cdJular 
luni:;~; and. m "~' rn~tanrc have tltt_\y.voire: their jaws ham 
'a1.'1uu'l d1rrrt1011s, and often thru· mouths are merely 
autkel'>; they have neither kidneys nor urine; if they 
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have. articulatrd mf'mhers tlt t> v arc always a t lt•ac;t six in 
nutn•.~·r. The inrcrt4•bral ai1im;1ls ma~· hr. divi1l~tl into 
fiw . lac;;ses• the )TI<,Husca. crust.lC'C'<t, inScc:ts, \\Orms, amt 
1101) pi or zoophytes. 
J'irst ortltr ofinl.·c1·tcl'ral a11imals.fonni11g lite .fifth geue. 

n! rlass-.MoLJ.nc \, 
The body of the mvllusra is sort, flrshy. and destitute 

or at'tieulat('d mrmbct·~: somdimrs they have hal'd 11nrt.1t 
3ituatetl intl'rnaBy. They rcspirr l.Jy l.m111chi:u. Thri1· 
hrain is a distinct mass, from \\ hich iwort·<·d the nrrns 
:.md a medulia oblongata. They h:n-c gangliuns. Thei1· 
l'Xtcrnal srnscs Ynr,y v.ith respect t,, nun1bn. In some 
1hc r)"l'S and cars arc pcrccptiUlc, while in others we ru•e 
uot rnpablc of dctcrting any other senses than those of 
fask and touc:h. Many of 1he mollusra can masticatr, 
'\l1ilc others can merrly swallow. 'rliis ditss of animal~ 
has a rnluminous Jh·c1·, which srcretrs a l~u·gr quantity of 
liik. 'l'heir generative organs are rxcrcdingly various. 

Sixth dass-CnusTACE.\. 
In the crustan·a the body is ronrrd "ith scales: these 

animals have often a considerable 11mnbc1· of articulated 
mcmbrrs; their uervous system is compose•l of a long 
knotted cord, from the ganglions of which all the ncrns 
Rl'f' disfributcd. 1"'1ic crustacea have hard moveable eyes; 
their cars arc ,·e1•y im]lerfert in their 01·ganization: the 
Sl'llSC of touch is ful'llishcd by antcnre ancl feelers, as in 
insects: they have a heart "ith artnial and venous ms~ 
sets, and they respire by branchire: their jaws arc trans· 
Yr1·sr, strong, and numerous; teeth arc found in the sto. 
mach; a number of intestinula creca affin•U a brown fluid, 
wl1icl1 appears to supply the ofiice of bile. 'The male of 
the crustacca ha.c.i two prnes, the female two ovaria. 

Bl."Ve11th class-Issr.cTA. 
Insects have antennre and articulatrd mrmbcrs, like 

the crustacca. Some or these animals ha\'C wings, in 
which case they have existed in different forms, and in 
c..:crtain stages of their existence have been cntil•ely mo. 
tionless. Insects ham a nervous system, like that of 
1hc crustacca; thry have, however, neither heart nor 
rnsscls, and respire only by h·ac1lere. Not only the liver, 
but all the sCCl'etory glands, arc in insects replaced by 
101115 vessels, which float in the abdomen. As the animal 
passes through its diffrrcnt states of existenc(', the form 
of the iutcstinal canal varies considcra!Jly in the same 
individual. 

Ri;;/Jt!t class-YEmrns. 
These animals, which grratly resemble the insect 

1 l'ibe, might be joined with insects. but they do not un
dcrt.;o :1 metamorphosis. Some of them have a distinct 
vascularity, anti thry may be regarded as forming an 
intcrrncdiate class ,between tlio molluscn, crustacca, ancl 
insccls; such ~1·e thr tcnestrinl wm·m~, and leeches. 

,.;"\~illlh cla.~s-ZooPHYTA. 

The part.q of the bot.I~· in this class of equivocal animals 
.;u·c fol'me<l likc the radii of n circle, in the centre of 
"hich the mouth is plnr<'il. 'I'he anatomist has not hi. 
lherto been able to h'arc in the zoophytes, heart, blood
n•sscls, brain. or nC'rYc~. 

The fnllowinp; table will prc•cnt at one view, without 
1lrn necessity or detail, the Yarious subdivisions of the 
d:lSS<'S of animals above described. To render this 
description more intelligible, t~e Liunrean classification 

and J;'£'Tlf'l'ir namrs hf animal"' hart' h<'en conuectrd with 
the ana1.omiral dh-isions aJlll nontt:nrlature. 

)[-i,nru.u. 
A. With nails. 
a. Having each kiull of teeth. 

I. Thumbs only S<'paratr on the s11prrior cxfrrmitit!J,
Grnus homo; of thr prim ilks of L111n:e11s.-BimaHU, 

IL Thumbs separat<' on all fnu1· foct.-Gcn<'ra simia 
lemur; primatPs Linnrei.-fl11ailr11ma1w. ' 

III. On the fol'e feet, no thun1bs separatr. 
l. Hands elongatrcl; membl'anrs from the nrrk to the 

anus.-Gen. vrspertilio, galco11itliecus; primatt~ 
Lin.-Chiropfrm. 

Q. The "hole of the solrs of the feel rest in~ on the 

[1~~:~j~~·ig~~:;~~ccus, sorcx, talpa, m~us; rer:e 
3. Feet resting only on the tof'~.-G. mustela, l'h·erra 

fi..·lis, canis; f,~J·~1e Lin.-Carnh.-ora. ' 
4. Thumbs separate on the hin<l fcet.-Genus didd

phis; fcr::e Lin.-Pedimana. 
b. Without some kinds of teeth. 

IV. ,~-it110ut can in~ teeth.-~. kangarus, hystrix, Jrpus, 
cavia, castor, scrnrus, chc10romys, mus; glim Lin.
Rodentia. 

V. With no incisive or canine tcetb.-Gen. rnyrmecop
Jiap;a, orycteropus, dasypus; bruta Li11.-Ede11tula. 

YI. Without incisive tceth.-G. bradypus; bruta Lin.
Tanligrrula. 
B. With hoof.._ 

VII. 1\1 orr than two toes and two hoof.•.-G. elephas; 
brutn Lin. Sus, hippopotamus, hyrax, a11d rhinoceros; 
bellu:e Lin.-Pachotlermia. 

Vlll. With two toes and hoofs.-Pecora Lin.-Rumi· 
nantia. 

IX. One toe and one hoof.-G. equus; bellue Lin.
Solipeda. 
C. With finny feet. 

X. Foul' feet.-G. phoca; fer:e Linn:ei: and trichecus, 
bruta Lin.-.!lmpltibia. 
AVES. 

I. Feet short, toes with long claws, beak hooked~ 
Accipitrcs Lin. except lanius.-&cipitrea. 

IJ. Four toes, three anterior antl one behind; external 
toes entirely or partially joincd.-G. laneus; paeseres 
Lin. except columba, and some of the picre.-Pas1trt1. 

III. Two anterior toes and two behind.-Part of the G. 
pirre Lin.-Sctmsores. 

IV. AntCl'ior toes united at thei1· base by a 'hort mem· 
hl'anc.-Gallinre, an<l some of the gralle, Lin.
Gallina:. 

V. Legs long and naked.-l\Iost of the gralle Lin.
Gra/IU'. 

YI. Toe united by extensive membl'anc•.-.\nseres Lin. 
-./Jn seres . 
REPTILES. 
A. IIeal't with two anrirles. 

I. Uppel' part oflhc body ennlopcd by shell, jaws cof. 
e1·e1l with horn.-G. tcstudo; reptiles pedati Lin.
C/Jelo11ii. 

II. Body con1-ed with scales, teeth.-Rrptiles pedati 
Lin.-Sanrii. 
B. llcart "·ith only one ventricle. 
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Ill. Dody covered with scales, no feet, no branchire at 
any pcriod.-Serpentes apoclcs Lin.-Opltitlii. 

JV. Skin naked, feet, branchire in the first period.
Reptiles pedati Lin.-Ba!tachii. 
PISCES. 
A. Skeleton cartilaginous. 

I. Brancl1ire fixed. Part of the amphibia uantia Lin.
Chondropterygii. 

II. Branchire loose. Part of the amph. nan. Lin.
Branchiostegi. 
B. Skrlcton bony. 

Ill. No ventral lins.-Apodes Lin.-.llpodes. 
IV. With ventral fins anterior to the pectoral.-J ugu

Iares Lin.-Jugnlares. 
V. Ventral fins below the pectoral.-Thoracici.-Tho· 

racici. 
VI. Ventral fins behind the pectoral.-Abdominales Lin. 

--'lbtlominales. 
l\foLLUSCA. 

I. Head with tentacula supplyin,i; the place of feet.
Srepia belonging to the mollusca, and argooauta and 
nautilus to the cochlere, Lio.-Ceplwl-Opoda. 

II. Head free, and which crawl on the belly.-Cochlere 
Lin.-Gasteropoda. 

Ill. Without a distinct bead.-Principally conchre Lin.
Jlcephala. 
CRUSTACEA. 

J . .ftlonu.culus. 
II. Cancer. 

INSECT.i.. 
A. Withjaws. 

I. No wings.-G-natlwplern. 
IT. Fom· reticulated wings.-Ne11,1·optera. 
III. Four veined wings.-Ilymenoptera. 
IV. Four wings, superior hard, interior foldec.l tl'a11s

versely.-Coleoptera. 
V. Four wings, superior hard, inferior foldcU longitudi

nally.-Ort/wplera. 
B. Without jaws. 

VI. Four wings much crossed, 1·ostrum articulated.
Hcmipteta. 

VII. Foul' wings covered with scales, trunk spirally 
convolutcd.-Lepirloptern. 

VIII . . Two wings only.-Diptera. 
IX. No wings.-Jlplem. 

VER~IES. 
J. With extemal organs of respiration, and hairs on the 

sides of thril' bodics.-Some of the mollusca, and some 
of the testacca. Lin. 

ll. Without external org·ans of respiration. 
1. UaiJ·s on the sides of the body.-Nais, lumbricus, 

thallaserna. 
~. No hai1·s on the side of the body.-Hirudo, fasciola, 

planal'ia. g01•c1ius. 
A11imnls bearing a resemblance to the vermcs. the 

01·ganization of which is not suflicicntly known to clctrr
tninc "hcthrr they belong to that order, or ouglit to form 
onr rontip;-11ous to the zoo)lhyta. 

Jst faniily.-Tenia, h)claligrnia, lignla, linguatiuh1. 
2d familJ.-Ascaris, and some other intestinal worms. 
Zoorurr.l 
A. l\ nt attached. 

I 

I. With a calcareous 01· coriaceous em·clope, and ime,. 
tines floating in the interior ca\1 ity.-Ecltinoderm.ia. 

U. With a fleshy or .i;elatinous envelope, intestines bollo\\, 
and adhering in the mass of the body.-Urticaria. 

III. Very small, swimming in ftuids.-Jnfusoria. 
IV. Gelatinous bodies, increasing by bucls.-Polypi. 

B. Attached to a solid trunk. 
V. In which the medullary substance crosses a corneous 

axis, and terminates in polJlli on its branchcs.
Zoophyta. 

VI. In whjch each polypus is inclosed in a horny or cal
careous shell, and is not connected by a medullary 
axis.-Eschara. 

VII. In which a solid e.xis is covered with a sentient 
flesh, from cavities in which the polypi issue.-Cc
ratopltyta. 

VIII. In whicl1 a stony a.'<is or base serves for the re
ceptacle of the polypi.-Litlwphyta. 

IX. In which the base is spongy, friable, or composed of 
ftbres.-Spong-ia. 

ANATOMY OF A COW. 

Class 1st, order 2d, genus 8th, species ruminantia. 
Fadal state. 

For the production of the fretus in this animal, a• 
well as in the human species, something is necessarily 
derived from the mraria. Tho uterus of the cow has 
large cornua, in which a portion of the sccundincs is 
contained; consisting princi1>ally of the allantois, with 
the contained liquor. The muscula1· fibres of the uterus 
are plainly markcc.1. Upon its internal surface are 
found a number or glamlular bodies, which arc formed 
by tile termination of the uterine Yessrls. 'Vhcn the 
'"'omlJ is in an impregnated state, a. kind of mucilaginous 
liquor may I.le pressed out of these glandular bodies. 
'l'hese are callctl the papillre of the uterus. 'l'he mouth 
of' the womb (os utci·i) is entirely closed by a muri 
laginous substance, that is common to the females of' all 
animals whrn in a state of pregnancy. 'rhe first of the 
proiicr memb1·ancs of the fcetus is the rho1·fon; on th<• ex
ternal surface of which are sprcatl a numlter of flcsl1y 
bodies; callee! cot_yJedones, 01· placcntulre, which answet· 
the same pm·posc with the placenta in the hnman sub
ject. These. though indented among the J1iiJlillre, have 
no ·rnscub.r connection with them. 

The allantois. 01· allantoides, is the second membrane 
of the ute1·us. Tliis is ext1·emrly fine antl transparent; 
it is not an entire inrnlucrum of the f'cetus, but is chirHy 
lodgetl in the comua uteri. In ma1·cs, bitches, and rab
bits, it cnvcloprs the amnios. Ju sheep and goats, the 
form and compa1·ati\'e extent of tl1is membrane, arc near
ly the same as in thr animal we arc now dcscril>in.~, 
while in S\Vi11e anti in 1·abbits it con 1·s stiU lC'ss of' the 
amnios. A quantity of uri11c is commonly fountl in tho 
sac, which this membrane fol'ms. prol>ably by the dilata
tion of the 11rad1us, whirh is rotmrctcd at its other ex
tremity to the f'untlus of the bladdr1" This mcmbr:me i<o; 

exceedingly \.,.asrulm·; its rx.iskncr in the human feniale 
has been a subjl•ct of much <lbputl'. S1·r .:\lmwtrERL 

The third JH'Oll1'1' im olurrum of tlu~ fretuli itj the am
nifl"· 'l'hiii rnt•mhr.rnr is thi1111c1· :111d firmm· than the 
rhorion. Ramificati.ms of tlH• 111nhilka1 arh•1·ie~ n111t 
wins arc sr11·cad out upon it, h)· the tt~rminations ofwl1ich, 
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at its lateral parts, a liquor is secreted into the ravity 
of the membrane. This li'}UOl' is, in the first instance, 
in a small <prnntity; it afterwards increases; and again, 
towards the end of pregnancy, decreases. rrhe amnios 
does not enter the cornua uteri. 

We find in the fc.etus of this animal two Yenre umhili
cales, the circulation of which is performed in the follow· 
ing manner. The blood from the placenta of tbe mother 
is conveyed into the capsula glissoniana, where it be· 
comes Ulcmlctl with the blood of the vena portarum. Pa1-t 
or this blood proceeds immediately to the cava by the 
ductus venosus; the rrst circulates through the liver. 
Tile whole is transmitted from the cava into the right 
auricle, whence pati is sent by the foramcn ova.le into 
the left auricle: the rest passes directly into the 1111lmo
nai-y a1'lcry, through the right ventricle. A small por
tion of this last circulates through the lungs, wlnlc the 
greater part is convcyecl immediately from the pulmona
ry a11ery through the medium of the canalis artcriosus 
into the descending aorta. 

.adult state. 
There a1•c no dentes incisores in the upper jaw of this 

animal; hut the gums are hnrd, and the tongue remarkably 
rough; its substance being coverctl by long sharp-point
ed papillre, which arc turned towards the throat, for the 
J>urposc of' retaining the rccch·ed aliinrnt. The reso. 
Jihagus of this animal is composed of a double 1·ow of 
spiral fibres, which decussate rach othe.r. In common 
with all the ruminatiug animals, the cow has more than 
one stomach. Some of the ruminantia ha,·c two, some 
threc-; while the subject und.rr examination has four 
stomarhs, or rather ventric1es; the first or these is the 
1al·gost; it is Ylll.garly called the paunch; tl1is lirs upon 
the left side, and irnmcdiafoly receives the aliment. Up· 
on the hit.crnal surface of this ventricle, thrre are a gl'Cat 
nnmbcr or sma ll blunted 1woccsses, wl1ich give the "hole 
a genrra.J roughnrss and considcraLic extent. By the 
fol'ce oftlie. m118cular coatofthcpaunch, aided by thegas
t1'ic liquo1·s, the food is in thiscaYity sufficiently macerated; 
aftc1· which it is returned through the resophagus into 
the mouth, where it is now masticated. This process is 
what is tnUed chewing the end, or rumination. After 
rumination the food is sent down into the second sto· 
mach, into which the resophagus opens tlircctly, as well 
as into the fil'st. This second stomach ls smaller than 
the first; it i& situated anteriorly: the cells on its intemal 
surface cause it to assume the appearance of a honcy
romb. Here the food is furthe1•maccrated, an<l is hence 
protruded into the thirtl; the interior surface of which 
forms n number of plicre ur folds; ft•om this stomach it 
passes into tl1c fourth, the structure and function of which 
greatly resemble the human stomach. This perhaps 
trnght, in sl.rict propriety, to be rJcne <lrnuminatctl the 
stomach. It is worthy of remark, that in consrquence of 
the elaboration of the aliment in ruminating animals, 
much less food is req11irc<l by them than by othe1"S, who 
have only one stomach. In the horse there is but one 
ventricle for the maceration of the ingesta, from which 
a liquo1· for nourishmenti::; extrar.ted,aml the remainder 
di.•rharl?ed, b,r the anus, vcl'y little altered. 

The mtrstmal canal of the cow is of considerable 
length; thcr~ is scarcely any difference in the diameters 
of tre large and small guts. 'l'hc crecµm is caparious and 

!ong; th~ ~plee!' is attached to lhc diaphragm; the livel' 
1s not tl1n<led mto so many lobes as m man; the vcska 
urinaria is of a pyramidal sha11e; it is exccedinglv ca
pacious; the cornua of the uterus arc contortctl hi the 
form of a snail; the heart differs in form from that of 
man principally in having a more arute point, which 
point is composed only of the left ventricle; the aorta is 
Jiroperly, in this animal, divided into ascending and 
desccn<ling. 

ANATO:\IY OF A DOMESTIC FOWL. 

Class Qu, genus 4th, species gallinre. 
This animal, like all others of the sainc class is ovi-

1rnrous. rrhc OOSO}>hagus Of thi.':I creature pass:s down 
its neck, inclining somewhat to the right side: it termi
nates in a large m~mbra~ous sac, which is the ingluvicsor 
crop, where the al1111ent 1s maceratct.l and dissolved; then 
passing out, it proceeds down the remaining portion of 
the resophagus into what has been called the' vcntriculus 
succentarius, formed hy a continuation of the gullet., with 
more numerous glands. Thrse glands scpal'ate a liquor, 
by which the food is still more diluted, before it enters 
tile true stomach, gizzard, or venlriculus caJlosns. 

The duodenum begins nearly at the same place where 
the <esophagus enters; the two orifices arc howen>r di~ 
vided by means of a protuberance, called septum medium. 
The duodenum is chiefly situated in the right side; it.9 
two cx.trcmities are attached to the lirer; the ductus cho~ 
Icdochus enters near its termination, and discharges its 
contents into the gut, contrary to the course of the food. 

The small intestines are of considerable length. At 
the tCl·mination of the ilia, there arc two large rceca, one 
on each side proceeding in an ascending direction fl'Om 
the side of the rcctmn. The cxcrctot·ics of the urine 
have alrea<ly been tlcscribcd, as discharging their con
tents into the cloaca. Sec general anatomy of the class 
aves. 

'l'hc panci'eas lies between the two folds of the duo
denum; the spleen sends its blood into the vcna 1mrta. 
rum; the liver is divi<led into two equal lobes by a pel
lucid membrane. Th~ principal peculiarity to bcohsC'I'· 
vcd in the 11eart, is the want of the valvulre tricus11idrs, 
nnd their pince being supplied by one fleshy suh~taure: 
the form an cl mechanism of the lungs nre the same as in 
the other genera of tbc class. Cells a1·e found in every 
partol' the body, which communicate \\ith those of the 
lungs; and, as before rema1·kcd, arc filJc<l with air, wl1irh 
even penct,.atcs into the cavities or the bones. The 
trac11ea at its (_fo ision is very much contracted. Hence, 
in vai·t, the HllriJlness or voice peculiar to this class of 
animals. That birds arc without <liaphrngm has alr~a .. 
dy brcn remarked. In the animal we arc now descr1b· 
ing, the whole tlwrax aml abdomen are divided by & 

l011gitudinal membrane, or rnediastinum, attached to the 
lung·s, pericardium, lin·r, stomach, and likewise cover· 
ing tlie stomach an<l intestines; this is analogous to the 
omcntum in the hunrnu species. 

'I'he Iacteals pass from the intestines upon the mrsen
tuic vessels; those of the <luodrnum run along the side 
of tile pancreas; afterwards they anirc upon the creliac 
artery: here they receive the lymphatics from the liver 
and gizzar<l, and shortly after another from the inferior 
pal't of the resophagus. At the l'oot of the creliac artery 
they are joined by tile ljmphatics of tbc glands; and 
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near the same part by the larteals of the small intestines. 
A pal'ticular Ornnch 1>ar.;sr~ from the rectum, wlikh re
ceivrs some small vessel~ from the kidncJS at the root 
of the neli<Lc artery. The lymphatics of thcinfet·iorex
tremities appear to unite with those from the intestines. 
At the root of the cteliac arte1•y the junctio11 of the lym
phatics forms a kinfl of net-wo1·k, from which a1ise two 
tlio1·acic ducts, one lying on each side of the spine, wh.ich 
tc1·111inate near the angle formed uy the jugular and sub
claviau veins. The ducts are joined by the lymphatics 
of the neck, anti probauly by those of the SU]Jei·ior mem
bers or wings, at the place of their entrance into the 
jugula1·s. The chylc, it has akca<ly been observed, in 
all birds is like the lymph, transparent an<l colourless. 

The kidneys lie in the hollow of the uack-lione, from 
which the ureters 1>ass into the cloaca. The testicles 
at'e 11laccd on each side of the spine, and arc rcmarkahly 
la1·ge in. this animal: the seminal ,·csscls pass from these 
at first jn a stl·aight Uirection, but afterwards are con
voluted, like the epidi<lymis ol' the human su~ject. ThC'se 
ronvolutions partly supply the want of nsicuJre semi
naJes; the coition however of these animals is very sho1·t; 
the vasa seminifcra terminate in the pencs, of which, in 
the cock, there arc two. Ilil'ds in ~;eneral arc without 
prostrate gland. From the large size of the testes this 
animal is remarkably salacious, and is capable of impreg
nating many females. Impregnation is cftCctetl in the 
following maimer: The racemus vitcllorum of the female 
being· analogous to the human ova1·ia, is attached Uy a 
membrane to the spine, which membrane is continued 
tlown to the uterus. The 01·ificc of the womh i~ :=tYc1·sc 
in respect to the ova1·ia; notwitlistanrling, Uy the force of 
the vcnc1·eal orgasm, it tul'ns round and grasps the vi
tC'llus: the substance from the raccmus, in its Ilassagc 
through tlte <lurt, receivrs a gelatinous liq nor, by which, 
with what it arte1·wards receives in the uterus itsclr, the 
white of the egg is fol'mcd. The shell is liucd "ith a 
mcmbranr, and in the larger end there is a bag filled with 
nil·, for which there is no outlcL 

When the egg is completed, it is pn?hed eut from the 
uterus, tlil'Ough an aperture at the side of the common 
cloaca. Whrn the hen Jays eggs that are not impregna
ted, the semen of the male has not been applied to the 
vitt.•lli. 'l"besc eggs appear to be complete, with the cx
c<'ptit)n of a small black spot, which is that from which 
tJ1e rudimrnts or the chirk :u·e. formed. 
Gene1'al ·dew of the organs subseruient lo animal motions. 

Fiil.ST, OF TUE SKELETON. 

'rlic bones of which the skeleton is com11osed are for 
thr mnst part a11.ic11lated, so as to form a wholr. To 
this 1·uk, howc"cr, the1·c arc exceptions. In birds and 
in quatll'upcds, the bones which support tl1e tongue are 
onlv ronnrctrd by •nl't parts with the general skeleton. 
In i.hosc fltHHlrupctls which have no clavicles, all the os
sco111' pa1·ts ol'thr antuior extremities arc only a1.tad1ell 
by nu1scks; in othC'r 'luadrupcds they are merely joined 
to the str1·1111m by single clavitks, and by double ones 
in th<' dass avC's. 

In ftshl'!i tht•y arr conncrtcd with th~ vertebral column 
lly a bony girdle. In this rlass of animals the posterior 
tXtl't•mitics ru·r grncrally frrC', ::iml simply fhut in the 
muscular substanrr, while in other animals they have a 

fl rm conncrtion with the rest of the skeleton through the 
me<lium of'the peh•is. 

There are three ]}l'imary divisions of the skeleton; the 
l1cacl, the trunk, anti the extremities. · 

The hrst is in no instance wanting. In serpent~, and 
in some fishes, the extremities arc tQtally wanting. In 
those fishes that arc without ventral fins (apodcs Lin
nrei), and in the cctacea among the mammalia (cete Lin.), 
the postel'ior extremities a.re wanting. 'l'he anterior ex. 
trcmities only arc wanting in one s1mcics of lizard. 

No vertcbr~l animal l1as more than four extremities, 
unkss we include the kind of wing which belongs to the 
flying~dragon, a small animal nearly similar to our Ii· 
zard. 

The trunk is formed by the vertebrre, ribs, and ster
num; the number of thevertebrre is va1'iaUle. The stcr. 
num is al.lscut in serpents and fishes. rrhe rills are want
ing in frogs, rays, sharks, and anumbcr of cartilaginous 
fishes. 

It is hut a small number of the vertebral animals that 
arc without coccyx: these are the ternate bats, and the 
frog kind. Several fishes have no neck. The false rius 
arc always postel'ior iu qnadru1Jeds. In birds they a.re 
both before and behind. In the crocodile, and some other 
animals, there are ribs which 111·ocecd from the sternum, 
hut wl1ich do not join the vcrtcbrre: othe1'S come from 
the vcrtcln·re, and unite antcriody with the corrl'spond .. 
ing ribs, without any intermediate sternum, as jn the 
cameleou. The head is inva1·ialJ1y place<.! at the anterior 
<'xtl'cmity of the vertcbnl column. It is tlivitletl in to 
three pa1·ts, which, although they differ in relative pro
vortions, a1·e never wanting. These 1mrts are, 1st, The 
<:ranium, in which the Ura.in is contained, and in the par .. 
titions of which the cavities of the intcmal car, and fre
quently those of the nose, are situated. 2. 'I'he face~ 
which contains the orUits of the eyes~ anrl the nasal ca. 
vities, and "hich terminates inferiorly by the upper jaw. 
3. '!'lie lower jaw, which in all animals is moveable, 
even in the crocodile. The upper ja.w is immoveable in 
man, in quadrupeds, and in some re1.1tiles, as the tortoise, 
the crocodile, and others; it is more 01· less moveable in 
bll·ds, serpents, and fishes. The extremities when per
fect, are divided into four pai·ts: those whicl1 belong to 
the ante1'ior mcmlJers are the shoulder, the arm, the fore .. 
arm, anti the hand; those of the posterior arc tho hip, 
the thigh, the leg, and the foot. These distinctions do 
not obtain among fish, whose extremities are mc1·cly form
ed or osseous rays, or bones, constituted like a fan, and 
articulated to parts corresponding with the shoulder or 
l1ip. The shoulder is formed of the scapula 11laced 
against the !Jack, and the clavicle attached to the ster
mun. 'l"he last is wanting in some q ua<lrupclls anU the 
cetacea; it is double in bi.rtls, tortoises, frogs, anll many 
lizards. Where extremities exist, the scapula is always 
found. 'rhe arm is constituted by one bone; the foilC-al'm 
has almost always two; even when this last partcousists or 
noly one !Jone, there generally appears a kiml of separating 
furrow. The hand, as it respects the numhcr of its 
bones, considcraUly varies, but the ossrous portions of 
which it consists always form a carpus, metacarpus, and 
fmgc1·s. This is the case eYcn in birds, the fingers of 
which arc enveloped in a skin co,·ered b~ feathers. This 



COl\IPARATIVE ANATOMY. 

or:;aniwtion likewise oMa.ins in the cetacca, in which the 
whole anterior memlJcr is reduced to the fig;m·e of an oar 
or fin. 

'l'he va1·ious parts of the skeleton are usually disposed 
with a strict attention to symmetry; so that when divided 
by a Iongitmlinal section, the two halves arc countcf'
proo[o:; of each other. In one kind of fish, however, rail
ed plcu1•oncctes, which comprehrnds soles, plaice, turbots, 
&c. the he:td is so constituted, tha.t the two eyes and the 
two nostrils arc on the same sit.le. 

It may lrn proper to remark, l..eforc we conclude this 
general account of the skeleton, that although a.n animal 
of oRe class may appear similar to that of another, the 
resemblance is merely outward; anll affects the ske1eton, 
not in the number or arrangement of its bones, I.Jut me1·e
ly in its total proportions. Bats, for instance, appear to 
have wings; I.Jut an anotomical examination demonstrates 
these to he in reality hands, the fingers of which are 
merely somewhat lengthened. In like manner, although 
tlolJJhins appear to l1avefins,compose<l of an entire piece, 
'"·c find under the external covering all the bones that 
compose the anterior extremities of ttie other mammalia, 
short, and ne~p·ly immoveable. 

OF THE FORMS AND ACTIONS OE' MUSCLES. 
While the form and number of bones, and the mode 

In which they at'C articulated, determine the number, 
kind, and direction, of motions they are ca]Jable of, the 
number antl situation of the muscles determine the num .. 
her, kind, and direction, of tile motions that are actually 
performed. 

Muscles are attached to the bones by tendons. The 
tendons, like the mu~cles, are composed of fihrcs, but 
they are mo1·e close and firm, and haYe a silvc1· white
ness. rrhe form of tl1e tendon varies as much as that of 
the muscle. Heavy birds, that walk mucl1, have the 
tendons of their limbs ossified at a very early period. 
Tl1e same thing takes place in tlie jerboa, am! other 
animals, that always leap with their posterior extremi
ties. 

The tendons of the crustacea and insects are frequent
ly articulated with the scaly case they have to move, in 
the same manner as one bone is articulated with another; 
'vith this case they are connected by a membranous li
gament. This structure is particularly observable in 
the great claws of cray-fish. 

The tendons of the mollusca are not perceptible; but 
this is in consequence of the tendinous and fleshy p~u'ts, 
both having the same colour. The muscles arc divided 
into simple and compound: the first comprehend those 
in which the fibres have one dirnction only; the most 
common am the ventriform, the fibres of which arc near
ly parallel, and compose a long bundle of a round shape; 
thei1• fleshy portions swell in the centre, which is called 
the belly of the muscle. The second kind of simple mus
cle is flat, and has parallel fibres. These form a sort of 
:fleshy membt·anc, which, instead of terminating in small 
tendons, ends by apuncurosis_, or a kind of tendinous 
membrane. 

In the ac.tion ?f muscles it appers that the elementary 
fibres, all uuhVIdu~lly, exercise the same power at the 
1nomeut of contraction; but the sum total of force is di
rected h.Y th~ manner in which these fibres are llisposed, 
or the s1tuatto11 of the whole muscle. It is obvious then, 

that in either kind of these simple muscks above describ. 
cd, the. total action is equal .to the sum of all the \HU1:icu. 
lar actions, wh1rh J1owm·e1• !S not the case with the two 
othcr1. kinds of simple muscles, the radiated and penni
form. l\Iuscles a1·e said to be ratliatcd. when the fibres 
of which they are composed are !lisposed like the radii of 
a circle, 'vhich, procecdin.; from a base of a greater or 
less magnitudl', incline towards each other, and a1-e in
serted :.n a smaB tendon. 

Pennifurm musdes have their fibres al'l'anged in two 
rows, whi~h unite in a mitMk line, and form with cacb 
other angles Oh)re or Jess u~tusc, _ass.uming the appear
ance of the feathers of a qm!I. 'l'lletr tendon is a pro. 
longation of this central line. 

In these two last kinds of muscles the resulting foi·ce 
must necessrily be less than the collective sum of the 
component forces: it is oniy cq ual to the sum of the dia
gonals of the parallelograms, whicll are formed from eve
ry two fibres that unite. in the production of one angle. 

Com110Lmd musdes are produced by the union of serc
nl in one common tendon. Sometimes these uniting 
m.uscles are of a o.imila1· nature: at others the compound 
muscle is formed by an assemblage of various kinds, as 
the radiated, the ventriform, and others. 

Tliere. are some muscles with only one belly \\ith dj. 
vided tendons; others have several fleshy par!B aad ten
dons interlaced in various ways. These last may be de
nominated com111icated muscles. 

J\Iuscular origin and iusertion may be considered as 
of eight distinct ki.I1tls. A muscle, or muscles, may be 
df'stined to compress the soft 1>arts containod iJJ a cavity, 
which is then enveloped by the muscular fibres in differ
ent directions, in the form of membranes or bands. Sucl1 
is the al'l·angement in the ab<luminal muscles and dia. 
phragm of the human species; such is the disposition of 
the muscles of slugs, other mollusca, and naked worms, 
which can contract themselves in every direction. When 
a number of such musclei act in conjunction, it is for the 
purpose of expelling some matter from the body, as ex
crememcnt, 01· ova; their more usual action however is 
alternate, and then their effect is to increase one of the 
diameters of the cavity they sur1·ound, and diminish the 
other. Thus, for example, during every inspiration the 
abdomen bec,omes wider and shorter, while exactly the 
contrary takes place on each expiration. In like manner 
slugs and leeches lengthen and shorten themselves, by 
first moving their annular, and then their longitudinal 
muscles. 

Upon this principle likewise, those muscles art which 
are destined to Iengtllcn or sho1-ten, and to relax or com .. 
press, any soft 1mrt~ such as the tongue of man, or the 
horns of snails. rrhe heart, the arteries, the intestines and 
other organs, are fm•nished with muscles of this kind. 

Some muscles are calculated to enlarge or diminish a 
soft aperture; of these some surround the orifice as the 
sphincters; others are inserted more 01· less directly m 
the margins of the apertures. When they are uniforonly 
extended round the orifice, such orifice preserns its 
figurr, am.I is aJways dilated or conti·actcd in the same 
manm•r. The eyelid of the moon-fish, and thranus oftl1e 
so.ail, 1n·cscnt examples of this species of muscular. mo .. 
tion. 'VIJeu these muscles are ins<:rted in ditfcr<·nt du-ec .. 
tions, the form of the aperture is very rnriable; as for 
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inst:mcc, iu ihe li1>s or man. The expressive \'Rl'icty of 
thr human }>li)·sioguomy arises in a great measure from 
lhe gre:tl mobility of this part. 

Another employment of the muscles is to extend and 
fold bark in tlie manner of curtajns, membranes that 
fm·nish covcri11gs to certain pa11:s; such as the eyelids of 
mau, quadrupeds, and birds. 'Yhen such muscles are fn 
the bodies of thrsc membranes, tlicir descriptions are the 
samr aCJ above desrr·ilmJ; but when theil' situation is cx
krnal, they form complicated pulleys. 
A~in, muscles arc employed in the act of turning or 

rolling a glol111lar mass, which, although free, is su1>port
cd on cvcl'y sidr, a,c:; the human eye in the orbit, or the 
mouth of a snail in itc:; head. The muscles surrouml such 
pal'ls iu the fol'rn of a hoop, anti the body which they 
move is tm•nctl to that 1>artin which the muscle contl'acts 
with most viguu1·. 

These f'our modes of action may all be referred to that 
of the sphincters 01· circular muscles. 

r.rhe following mode in which the muscles perform 
thci1· action may be compared to the action of' ropes, 
drawing a resisting object; the muscular fibres pulling 
in the direction in which the motion of the part operated 
upon is to be 11erformed; or if the muscles diverge, an 
equal quantity of action is 11roduced on either side, and 
the resulting fol'ce is employed to still more advantage. 
Of the fit'st kind of action, the stemo-hyoideus and 
gcnio~hyoillcus form examples, and the motions of the 
mylo-hyoideus and scapulo-hyoideus are instances of the 
second. 

Whcu the bone on which the muscular agency is dis
played, cannot be c1cva.ted 01· depressed all at once, it 
mui~t then be regarUetl as a lever, the articulation afford· 
ing tbe t'u1cl'um. 

When the articulation is between the two extremities, 
and the muscles arc situated a.t one of them, the bone 
forms a lever of the first rank; such is the case in the 
mandible of t11c cray.fish; an example of a similar kind 
is likewise ful'nishe.ll by the olecranon and os calcis, with 
their respective muscles; but tlte most rema:rkablc is, the 
tibia of those bil'ds called grebes and divers; the long 
apophysis of which, raised abm·e the knee, serves as a 
substitute for the patella. 

But the most common case of muscular attachment is, 
tl1at in which the al'ticulation is at one extremity of the 
bone; then the most favourable i1osition of the muscle is, 
when it originates from anothc1· bone pa.!'allel to that 
which it has to mon. or when it forms "ith the Jatter 
only a "ery small angle; such is the case with the inter. 
costaks, intr1•spinalcs, aml iutertl'ansnrsi; and tlie 
muscles which drnw together bones of a fan-like shape, 
as 1he \\ings of the flying dragon. 

1.'lie mw:wks" hich close the mouth of man and the Mll 
of birth:1 may be also compared to the prcecding; tl1rsc 
however arc inse1-tcd nearc1· to the point of support, and 
by ronsC'qumce their force is Uimi..nisht·d. 

'f11r last and rnost usual mode of inscl'tion is, whrn a 
muscle unitrd with one bone is iusrl'teU into anothrr 
"hirh last is articulateil with the flJ·st, and may Uc 
extended so as to form together a right line, or bcHt 
into a HrJ small angk; this mode is the mo~t disad' an
tageous, on account of the c:xtrrme obliquity of the iusrr. 
lion "hen the moveable bone is extended, and because 

of its proximity to tlte fulcrum; this inrOJn'Cnience, bow .. 
C\'er, is in S()llle measure oi.n-iated by the bends of bones, 
or enlal'gcmcnts of their articulat· c:xtremitir~; so that 
the tendons, turning rouml a convexity in order to be 
inse1·tcd below it, form more obtuse angles. 

It was necessal'y lhat the fulcrum of motion should be 
near, to 11re,·cnt the members from being inordinately 
large. and likewise for the production of a reatly and 
complete flex.ion, as the muscular fibre loses only a dc
te1·minate fraction of its length in contraction. Examp1es 
aL·e afforded of muscles inserted at a g1·cat distance f1·om 
the fulcrum: biJ·ds have one which extends from the top 
of the shoulder near to the carpus; this however Lap11ens 
because a11 the angle formed by the radius and ulna is, in 
these animals, occupied by a membrane intended to aug
ment the surface of the wing. 

It is in ronseq uence of the small contraction of the 
muscular fibre, that the short bonrs in which cornplcto 
inflexion is required, arc moved by muscles attached to 
bones at a tlist:rnce: the ve1tcbrre and 1ihala11ges of the 
fingers al'C in this situation. Muscles extended from one 
to the other of these small bones could not have pro. 
duced a sufficient ficction: besides, iu the phalanges 
they would have matle the fingers tlisproportionatl'ly 
thick: it is also necessary that the tcmlons of these mns
elrs be fixed down to the bones over which they i1ass; 
otherwise whenever the phalanges were bent, the mus
cles and tendons would remain in a straiglJt line like the 
string of a bow; hence the utility of the carpal li.;aments, 
the shraths, antl perforations. In animals that have but 
tlu·cc phalanges, as in man, there is but one i1erforation; 
but birds, which have one toe with four and another 
with five 11halangcs, have two i1erforations and conse
quently th1'cc muscles,-one pm·fot•atcd, one perforating 
and pcrforate<l, and one perforating. 

Those vcrtcbrre which have much motion, fop exam
ple, those of the neck in bi.rds, and of the tail in quad
rupeds, have likewise very distant muscles; but their 
long tcn<lons are enclosed in sheaths, which continue to 
bind them, until they arrive opposite the place of termi
nation. 
EXTERNAL FOR)l AS A.:Y ISDJC:\.TION OF THE NATURE 

OF TILE SEXTIENT ORG.\1'1Z.\TION. 

In the gcnc1·:ll description which we ha,·e already given 
of the skeleton, the head of \'ertcbral animals was said 
to be capable of division into three llal"l'"i, viz. ~he cra
nium, face, ancl inferior ma...xil!a; as it relates however to 
the sentient organization, the head will only admit of two 
pl'imary llirisions: the cranium, containing the brain; 
and the farr, in the cavities of \\-l1ich arc lodged the or. 
gans of sight, smcH ancl taste. rr1ic organs of hl·aring 
arc situakd ou the sides of' the rra11i11m. A capacious 
rmuium a.ncl n. small face are the jrnlirrs of a lttl'ge brai.u 
arnl less dcrclopetl senses of smeU a11tl ta~tc. 

The l'C'ln.tive proportion of the craufum ~1111 the far<', 
abo indicafrs a g'l'catcr 01· less clrg1·rc of pn·t\.Ttion in 
those l'acultks which are genr rally tlrnmnin;,tcd intcl
lectua] 01· rdkctive, compare1l with the ex.trru;tl 01' srn
sithc. ln man the cranium is rclativl'ly the largrst. amt 
the face the sm:illcst; and animals. ,._ thry dcpal't from 
thrst:'. pro_1mrtio11s, be~ome in the sruue. ratio more stupi<l 
aml lernnou'i. To tlus gencrnl rulr. howeYer, there are 
some exceptions. Sec the article Pni-s10G,0'1Y. · 
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One of the most sim11le means of ascertaining thC'se 
pro11ortions is by mrans of the facial line of Campc1·, and 
the angle which it forms with the basis of the ncrnium. 
'rl1e facial line is supposed to pass in conla.rt v.-ith the 
upper inciso1·rs teeth, and the most prominent part of the 
forehead; and the basilar line of the cranium is that 
which bisects longitudinally a plane passing thl'ough the 
external opcnillgs ol' the car, and along the lower edge 
of the anterior apcrtm·e of the nostrils. In 111·opUl'tio11 as 
the forehead projects m· the cranium is cnl~u·gcrl, the 
nngfo made l.Jy tl1ese lines must necessarily increase; on 
the contrary, as the Cl'anium diminishes iu size, or the 
forehead rrccdrs, the farial line" ill incline forth er back 
and diminish the angle. In man the facial angle is wider 
than in any other animal, antl jt Lecomcs always more 
acute in the different animaJs as tl1cy arc rcmornd from 
man. 

In the Euro1JCan, it is 85°; negro, 70°; orang-outang, 
67°; pug-dog, 35°; polecat, s1°, &c. 

Still more important relations, however, arc disco\'errd 
by means of a vertical and longitudinal section of the 
head. In the European the uea of the section of the 
Cl'anium is ncal'ly four times as large as that oi' the fare, 
exclusive of the inferior maxilla. In the negro the face 
is increased about one-fifth. The 1n·o11ortion of the crn
uium is still less in the ot·ang-outang; in the sapajous the 
face is nearly one-half of the cranium; in most or 
the carnivora it is nearly equal. In the rodcntia, pachy
dermata, ruminantia, and soli11edia, the area of the sec. 
tion of the face is larger than that of the cranium. Of 
the rodcntia, the hat'e aud marmot ha\'e it one-third 
larger. In the porcupine it is more than double, a little 
more than double in hogs, nearly triple in the l1ippopo
tamus, and almost quadruple in the horse. (N. B_. The 
above pro11ortions are given on the authm·ity of .M. l!u
,·ier.) 

These remarks are varticu1arly interesting· in relation 
to the mammalia order of animals, as in these the cavity 
of the cranium is occupied entirely by brain; so that the 
description or the osseous imrt, indicates pretty accurate
ly the external form of the whole encephalon. 

The prop01·tlon whicli the cranium bea1·s to the face in 
birds, does uot authorise the sarne inductions as in the 
mammalia; and with respect to reptiles and flslics (the re
maining class of vertebral animals) no important infer
ences oan be made from the magnitude and form of tl1c 
cranium, as the brain only occupirs a small part of its 
ca'\rity. In the nervous system of the moJlusca, crusta
cea, and insects, the utmost il'regularity obtains; and it 
l1as already been stated that in the zoophytes, which oe'
cupy the lowest rank in the scale of animal life, a dis
tinct sentient organization has not hitherto been detect
ed. For the internal organization and functions of the 
nervous system, consult the article PHYSIOLOGY. 

COMPARISON, in rhetoric, a figure that illustrates 
m~d sets off one thiug, by 1·esembling and comparing it 
with anothel', to which it bears a manifest relatiou aml 
resemblance, as in the following figm·e in SUakspcarc: 

She never told her love, 
~ut let concealment, like :i worm, 

~~~J s~~ h~: ~~;i~~~;~~e=:~:i~u~~~~~ in thought, 
Smihnga.tGrief. - 1 
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C:OMPAS.s, or mari~w1,.s con~pass. an instrumC'ut i_,y 
wl1wli tl1c blup"s course 1s Uetc1·1mncd. Sec MAGNE'l'ls:\; 
an<l NA'"IG.\.TlO:l. • ' 

CoMT'M!:iES, or pair of rompasscs. a ma.tl1rmatiral in
stl'llmcnt for dc:.::cl'iUing circles, or mcasul'i113tisw·es. Sec 
lKSTRU~lE~TS 1\-1.ATHl!.:.\lATlCAJ,. 

COl\ll'ENSATIO;-.i, in the ti\'il law, a s01t of i·ii;ht 
w.hcrcby a dcbt1;r, sued Uy his c1·c<litor for till' paymcui 
ot. a debt, d.emands that the debt nmy be ro111pe11.atcd 
with ~,·hat 1_s owrng hun by the Ct'C<htor, wl1icli, in that 
casr, is equivalent to pa.ymrnt. 

. COl\lPERTORIUlll, in the civil law, sig11ifics a ju
d1crnl rnquest made by delegates to scarth out andrd'ate 
the t!'11th of a co.se. 

COMl'lTALIA, 01• CoMl'fi'A:LlTIA, in Roman anti
quity, feasts iustitutctl by Senius rrullius in lionoui· of 
the La1·es. 'l'hese feasts 1ice1·0- observed on the 12\h of 
Jan~1m·y an<l 6th of March. 'l~a1·qm~ius Supel'lrns, cou
s11ltrng the oracle upon the subject ol the sacrifices I•> Le 
offered on that occaswn, was answered that he should 
offer hea<ls to Lare.s: for whic_h rcas~n, the Romans Jll'C

sente<l the heads of young clultlren m sanifice to those 
deities. But Junius Ill'Htus ordered po111>y-heads to be 
offered in their stead. l\Jacrel.Jius relates, that they satis
fied the La1·es, by offering the images of men anll wo
men made in straw; and that for earh sla\e in thcil· 
family, they threw in so many bales of wool. 

CO:Ml'LEMEN,I1, i11 asti·onomy,the distance ofa sta1• 
from tlie zenith: 01· the arch comprehended betwC'cu the 
place of tLe star above the hodzun an<l the zenith. 

CoMPI.E~rnNT, in geometry, is what remains or a 
qua<lrant of a circle, or of 90°, after a11y certain arch 
has Lcrn taken a\vay from it. Thus, 1f the arch taken 
away be 40°, its complement is 50: bcrau~e 50+40=90. 
rrlie sine of tlie complement of an arch is called the co-

sinC'o~:~:~~~~~-:r~he i;~nf·~~~~~~c~~~~~~:nt~1:cihe two 
smaller pa.ra1l~lograms made IJy tl1·awi11g two right lilll'S 
through the diagonal, an<l pal'allcl to the sides of the 
pa1·allrlogram. 

In every pa1·allelogram, these complements are equal. 
See l\IECHAN1cs. 

COMPLEX terms, or ideas, in logic, arc such as arc 
compound~d of several simple ones. llomp1cx ideas a1·c 
often cons1derctl as single and distinct beings, thou,i;h 
they .m.ay be ma<le up of sereral simple ideas, as a b(1dy, 
a spll'lt, a horse, a flower; but when several of tlu:sc 
ideas of a <li_ffercnt kintl at·e joinetl together, whirh are 
usually cons1<lercd as distinct single beings, they arc 
called a compound itlea, whether these united ideas be 
sim11le Ol' complex. Complex i<leas, howc\·e1· com1m\n1d
ecl and rccompoundc<l, though their number· is iutiwte, 
and their variety endless, may be all reduced under th'·'e 
three heads, moclcs, substances. and relaticms. 

CoMPLEX propositio1), is either that which ha1• at 
]east one of its terms complex; or such as contains sr-\ i al 
members, as casual propositions; or it i~ senral hi! as 
offering themsekes to our thoughts at onrc, by \\-· -~b 
we al'c led to affirm the same thin.<; of different ohJr'ts, 
or different tllmgs of the same o~j<:rt. 'l'hus, God is in
finitely wise, and i111initely powerful. In like maruh-r. in 
the proposition, Neither kings nol' people are exewpt 
from death. 
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COMPLEXUS, in anatomy, a bmad aml prtll} ln11g 
musck, lyiug along Ilic back, 11t1rt and side ol' llic 11erk. 
See ANATO\IL 

COi'lll'OblTE J'iU>IHER,, ru·e surl1 as ran be mea
snrc<l cxaC'UJ IJy a numl>rr cxc<':ccli11g unity; as G hy 2 01· 
s, 01· 10 by 5, &r. so that 4 is thclowrstrompositcnum
bcr. Compo~itc uumbcrs between thrmsehrs, a1·c those 
which lrnn• some common mcasurr besides unit.}; as 12 
and 15, as bring both mrnsur<'d by $. 

Co\tPOSJTE 01wEn. See Ancu1TECTIJRE. 

CO~IPO~ITlON, in gl'Ommar, the joining of two 
words togl'tlwr; or p1·efixi11g a particle to anothcl" wul'd, 
to augment. dimi11i:-;h. 01· rhanl;c its signification. 

Co:YIPOSI'l'ION, in lop;ic, a method of rcasonin,g, by 
whirli we 1n·occNl f1·um Home grnci·al self-evident frutl1, 
to othc1· particular and singular ones. 

ColtPOSITION, iu music, the art of disposing musical 
sounds into ai1·s, songs, &.r. either in one or moi·e parts, 
to be sung by a ,·oice, or played on inst1·umc11ts. 

Untlcr composition arc comprrlirndetl tlic rules, 1. Of 
melody, or the art of making· a single pm·t; that 1s, con
triving anti disposing tlie simple sounds, so as tliat their 
succN;sion and 1n·og1·ession may be at;rcealilc to the ear. 
2. Of ha1·mony, or the art of dispoRing and concerting 
several single pal'ts together, so as that they make one 
agrc('able whole. It may be pl'Oper to obscnc l1C1'(', that 
melody being chiefly the business of thcimagiuation, the 
rules of its comvositiun sen(' only to iwcscdbc certain 
limils to it, beyond which the imagination. in searching 
out the vnl'icty and beauty of ;lirs, ought not to go; hut 
l1tu·mony beiug the work of the jmJg?nt'nt. its i·ult·s arc 
HHH'C L't.'J•(ain and cxtensiv(', anti IHOl'C diflkult in practice. 

Co~1Po~c·rrnN, in painting, c:onsisb; of two pai·ts, in
Y<'ntion and disposition; the fir.c.it of which jg the rlioice 
of thr> objects which arc to entl·1· into the com1lositio11 ol' 
the ~uhjt.•ct the painter intends to execute, and is cithc1· 
simpl) histol'ical or allego1'ira1. Sec P.uN'l'ISG. 

ColtPos1·rrnN, in commerce, a confratt between au 
irn;olvent d~btor and his Cl't'ditors, by which the latkr 
arn•11t of a pa1't of the debt in co11111cnsation for tile 
whole, a11d gi\'Ca general arquittn11cc accordin3·ly. 

Co.Mr•os1•1'10N, in p1·iuti11g, commonly trrm<'d com
po.~i11g, tl1e ana11ging ofscH·i·al lype~, 01· lcttcrs~ in the 
<·ompntii11g-N1irk, in ordt·t· to fnl'lll a. line; and C1l° sewral 
lines 1'anged in ordcl' in tl1c. gnJlry~ to make a pagt•; antl 
ofsrvc·1·al 11agcs to make a form. Generally the compos
ing.stick iR made ol' iron, sometimes of wood; more or 
kss in l€.'ngtl1 or depth, according to the page to be rom
posotl, m• the f'an<'Y of the compositor. It has two slidi11g
J>i<'C<'s, fa'itrnrd by meal18 of a nut and sncw, which al'c 
filippt•tl forwa1·ds or backward.-;, nrrording to the space 
which th(' li1H's, notrs, &r. at'C' to ta.ke up, or tht' f'om
pm;ito1· thinks proprr. Thr c·o111posint-; stick ortlina1·ily 
co11tai11!'i seven 01· eight lines of a mitldlc-siz('d 1ctlt·1·: 
these linrs. "hen c;rt, arr taken out by means of a. thin 
~lip of hl'nsR t·nlkd a ruk, and disposrd in the galky: 
tl1rn otltt•1·s are rompost.'d, until a 1mge is ful'rned, "lifrh 
beinp; tlonl'. il iA ti<'d up a111l sl't by; the reRt of the pages 
thnt 11rnkr up a Sh('el, bring }H'l'(><U'<'Cl in tliC' same man
nrr·~ :u·r rarrit•cl to the imposing or roi·1·rrting-stonr. arnl 
bring- lltrre r:mgt•d in 01'de1·. they arc disposed in an 
irnu t'r:rntc•, filled with wooden furnitu1·e: then thr quoins 
brin~ stuc-k in, the ch arr. 01· frante, is put in the press, 
i11 order to their being pl'intcd. See PRINTLNG. 
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Co~tro~ITlo:s- of motion. is an assemblage of several 
flit·"ctions ol' motion, resulling from sneral 1>0\\Cl'S art~ 
ing in lliffc1·e11t, thou.:;h not opposite, dil'cctions. See 
1\JCtlUNICS. 

CoMPOSJTIOXof proportion. is thr comparing the sum 
of the a11tcct.•1lcnt and conscqu('nt, with the consequent in 
two et1i1al 1·alios; as supposc,4: 8:: 3: 6, they say, by 
composition of' proportion, 12 : 8 : : 9 : 6. The same lmld"i 
of the sum ot' t.he antecedent and consequent, com11an·tl 
with the nntrcctlrnt: thus we likewise say 12 : 8 : : 9 : 6. 
There is a g·1·rat difference IJctwecn composition of pro
pot1ion by addition and by multiplication. See Puoron
TION. 

COMPOST, in husbaml1·y and gardening, sevcl'al 
sorts of soils, or earthy nmttcr~, mixe<l together, in 01·
dcr to make a. manure, for assisting the natural caJ'tl1 in 
the work of vegetation, Uy way 'Of amendment or im
pro,-ement. 

CO)IPOSTO, in music, means compounded or dou
bled, as a fifteenth is an octave doubled, or an octarn is 
compountlc<l of a fifth and a fourth. 

COl\lPOU:ND FLOWER; one consisting of several cHs
tinct lesser flowers, or corollulre, each furnished with a 
style, stamina, &c. rrhc corollnlre ~u·c of two ki11ds, viz. 
tubulated and ligula.tcd: tile tubnlated m·e alwa)S fm·
nishc1l with a campanulated limb. divided into fou1· 01· ftrn 
segments; wlic1·eas the li,i;ula.tccl corollnl~c haxe only a 
tlat. lincn1· limb, tCJ·minatNl by a singk 110int, or by a 
broader extremity, dh itled into three 01· live segments. 
'fhc Jifa.nts with compound flowers are cx.t1·cmcly nmne~ 
J'Ous, fol'ming a class bythcmselws, called by Linnreus, 
syngr11Psia. 

ColIPOUNJJs, PRHU.RY, ia chemistry. If the science of 
c11r111isti-y had made sufficient progress_, the division 
\vo1ild compt·rhcnd all the prima1·y compouf1ds which the 
simple rombinable substances arr capahJcof forming. 
'l'hcsc might all be classed under six heads. r.rhrcc of 
these would consist of compound.;; which oxygen forms 
with the otlier simple substances; for all these compounds 
al'c either combusti.blc oxyt.ls, protlucts, rJl' suppo1·tC'1·s. 
The fourth class would consist of' the compounds which 
the simple combustibles form wilh one another and with 
tl1c metals; the fifth class, of tl1c combinations of the 1nc
tals with one anothel'; and the six.th would consist of the 
comliilmtions of the simple incombustil.Jlcs with the com
bustibles and the metals. But in the 111·esL·nt imperfect 
state of the scirnn•, the advantagrs attending this ar· 
rangement wo11ltl not compensate fm· the ,-inknce of the 
changrs which it would introduce. It wo:ild oblige us to 
classify sulJshmcrs tog·ethcr whirh have alwa,:i.·s been con
sidered as di!-<tinrt, n.ml to scpa.1·ate many bodirs which 
have hithertll brl'H always g·l·oupell tot;dhe1" Ilrsidrs, 
we shoultl br forc·cd to ondt a numhcL' of sul.Jstances 
which arc still undccompounded, a11cl whirh arc not the 
less impo11ant b(·rause they rnnnot \\ ith proprit'fy be 
introduced among the simple substanrcs. For these rra
sons tl1c 1n·ima1·y compoumls may Uc arratigcd under the 
fi,·e fol101dng heads: 

I. Alkalies. 2 . . Earths. s. Oxytls. 4. Acids. 5. Com
pound rombustiblcs. 

Cm1POUNDS, SECONDARY. ~Jany of the primary com
)lOU!ltlS a1·r susn•ptil.llc of foJ'rning combinations with each 
other. Thus acids combine with alkalies, with earths, 
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and with metallic oxyds, nnd form compounrls called 
salts; the earths comLinc \\ ith tlic fixed alkalies, and 
fo1•m glass; oi1s comUine with alkalies, and form soaps. 
'ro these is given the name of s~contla1·y compounds, 
which, as far as we. are at prc8ent acq•1ainted with tl1cm, 
may be a!'l'anged under the five following classes. I. 
Combinations of earths with each other, antl with metal
lic oxvds. 2. Combinations of rarths with alkalies. s. 
Combinations of acids with alkalies, earths~ ancl metal
lic oxyds. 4. Combinations of sulphu1·etcd hydrogen 
with alkalies, earths, and metallic oxyds. 5. Combina
tion• of oils "ith alkalies, earths, and metallic oxyds. 

COMPREHENSION, or SYNECDOCIIE, a trope or 
figure in rhetoric, which puts the name of the whole for 
a part, or of a part for the whole; a geneml for a parti
cular of the same kintl, or a particula1· for a general. By 
this trope a round aud certain number is often set down 
fo1· an uncertain one. 

COMPRESS, in sul'gcry, a holster of soft linen 
cloth, folded in several doubles, frequently applied to 
cover a 11Iaster, in order nut only to preserve the part 
from the external ail', hut also the better to retain the 
dressings, or medicines. See SunGERL 

COMl'TONIA, a gcn11s of the monoecia ftriandria 
class antl or<ler. ,.-rl1c male l:al. is an ameut. two-leavetl; 
cor. none; anther.5 1.wo-partcd. The female is also an 
amcnt, cal. six-leaved; cor. none; styles two; nect. ovate. 
There is one species, a shrub of Nol'th America. named 
after bishop Compton, eminent for his taste in botany. 

COMPCLSOR, an ofllce1· under the Roman cmpe
·rors, despatched from coul't into the p1·0,·inccs, to com
pel the payment of taxes, kc. not paid within the time 
prescribed. Th{'SC were clwrgcd with so many exactions, 
that Honorius casliicred them. 

COMPUTATION, in law, is used with respect to the 
true account or construction of time: so understood, as 
that neither party to an agreement, &c. may do wrong 
to the otl1er; and that the determination of time llC not 

"kft at large, or taken otherwise than accordiug to the 
judgmCnt and intention of faw. 

Ifalcaseis cngrossctl, bearing date January I, 1806, 
to ham and to hl)l<l for three yeai· U·om henceforth, and 
the lease is not executed till the 2tl ol' J anua1·y; in this 
.case the wol'ds 'from henceforth' shall be accounted from 
the delivery of th• deed, and not by any computation 
from the date. And ir the lease be deErnl'ed at four 
o'clock in the aftcrn%n ou the said serond day, it shall 
rnd the first day of Janmu·y, in the third yeai·; the law 
in such compu~atiJns, rejecting all fractions or divisions 
of the day. 

COl\IPlJTO, in la"'" a writ to compel a ba'liff, re
cci\·er, or accnunta11t, &r. tn (]rliver up his accounts. 
The same lies f•H' exrcut•)I'S of exccut·n·s, aid against 
the guardian in socage fur waste made in the mino1•ity of 
the heil'. 

CONCENTRATION, in general, signifies the bring
ing things nearer a ccuti·e. lkn'e the part.icles of salt in 
sca-watrr are said to be concentrated, that is, brought 
nearer each otl1er, by crnpo1·ating the watc1·y part: thus, 
also, wine is said to be. concentl·atecJ, When its watei·y 
parts are separated in the form of ice by frost. 

CONCENTRIC, in mathematics, something that has 
2 
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the same centre with another: it stands in opposition to 
excentric. 

The metl10d of Nonius for graduating instruments 
consists in tlcscribin,g with the same quadrant 45 eon~ 
~~~t1~~~~~~~~ss~,~~'.ng the outermost into 90 equal parts, 

CONCERT, a musical pel'formance in whirh any 
number of pl':U:tical musicians, either vocal or ht~lru
mental, 01· both, unite in the exercise of their respective 
talents. The concerts of the ancient Greeks were cxc
cutccl only in the uuison 01· octave. 

CONCERTO, (Ital.) a composition expressly writ
ten for· the display of some ]>articular instrument, with 
accomvaniments for the band. 

CONCERTANTE, (Ital.) a concerto for two or 
more inskumC'nt.s, with accompaniment" for a band. 

CONCERTINO, (Ital.) the prinl'i11al instrumrut in 
a concerto or conrertantc; as oboe concertino, the prin
cipal liauthoy. 

CONCERT A TO intimates the piece of music is com
posed in such a manner, as that all the parts may hu·e 
their recitatiYos, be it for two, three, four, or more voices 
or instruments. 

CONCESSION, in rhetoric, a figure, whereby some. 
thing is ih·c1y allowetl, that yet might bcaL' disputr, to 
obtain something that one would have granted to them, 
and which he tl1inks cannot fairly he denied; as in the 
fol1owi11g concC'ssion of Dido, in Virgil: 

The nuptials he disc~aims, J urge no more! 
Let him pursue lhe promis'd Latin shore. 
A short dehv is all I ask him now; 
A pause of ii·ief, an inte1...-al from woe. 

CONCHA, in anatomy, the lar.t;er cavity of the extrr. 
nal car, situated before the mcatus autlitorius, 01· i1a.-;sage 
into the intemal ear. See ANA.TOMY. 

CONCROID, in geometi·y, the name of a curve,~·· 
en it by its im,.cntor, Nicom.e<les, and thus generated. 

Draw the right line QQ (Plate XXX. ~liseel. fig. 16.), 
and AC 11crpendicular to it in the point E; and from the 
point C draw l'ight lines CM, cutting the right line QQ in 
Q.; and make Q.M = QN, AE =EF, viz, equal to an in
' TarialJ!e line: then the cune in which areihcpointsM, Hl 
cHlled the fi1·st conc!:oid; and the other, in whirh are the 
paints N, the second; the right line QQ ucing the directrix, 
and the paint C the 11ole: and from hewe it will be very 
easy to make an instrument tn desc1·ibe the con;·hoid. The 
line QQ is an asymptote to both the cunes, whirb have 
points of contrnry llexion. If Q~1 = AE = a, EC= b, 
MR= EP = x, t<:R = P~I = y;.them will a•b' - 2 "1b 
x + az xz = b2 x2 _ 2 b xJ + X' + x2 y2, and rxpt'rss 
H1~ nature of the 8CCond c1111clioid; and X 4 + 2 b x3 + f 
x2 + b1 x2 = ai b2 + 2 az b ti + az x2, the n1.t111·e of the 
fl1·st; Ullll SO !Joth thes~ Clll'VCS Ul'C Of the thil'd kind. 

This cu1·ve \Vas used by Archimetles an<l other a~
rit·ut.'i, in the construction of solid pro!.>Lcms; and.sir 
Isaac Newbn says that he 11imself prefers it !Jctoro 
othel' curves, or e~·cn the conic sections, in the construe· 
tion of cubic anc.1 bi.1aall1«ttic equation<;, on account or 
its simjtlicity and easy description. See sir Isaac Ne\\"• 
ton's Universal Arithmetic. 

CONCLAMATlON, iu Roman antiquity, a custom 
of calling the dead party by h.is name for eight da)'& 
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surccssi\'t•ly; on tlH.' nint11, conrlmEng him past aJl hopts 
of rf'cm·c1·y, they carried him rorth and b111'il·d him. 

CONCLAVE, the place in which the cardinals uf the 
Romisl1 chu1·ch meet, and arc shut up, in 01'flcr to the 
election of a pnpr.. The rondarn is a range of small cells, 
tl"n feets'luare, 1m\'lc of wainscot: thC'se are num!Jcrcd, 
and tll·awn fur liy Jut. They Htautl in a line alor,:; the 
gallcrirs and hall of the Yatican, with a sma.Jl space 
between each. Every C('ll has the arms of the carilinal 
o,·c1· it. The conclave is nut fi:tc•-ll to any one determi
nate plarc, for the constitutions of the churth allow the 
ra1•dinal8 to make choice of such a place for the con
clave as I hey think most convenient; yet it is gcnn:Llly 
held in the Vatican. 1rl1e conclave is very sti·ictly guard
ed by ttoops: neithc1· the carllinals, nor f\IJY })(•rson shut 
up in the condaxe, are spoken to, but at the hours al
lowcll of~ ancl then in Italian or Latiu; even the pmvi
sions for lhe C'onclavc arc cxaminetl, that no lcttc1·s lie 
convcyecl lJy that. means from the ministers of fo1·eign 
powers, or othc1· persons who may have an interest in 
the election of the 1>ont.iff. 

After this assemlJly has continued three days, they 
al'e only allow<'d one dish for one meal; and aftel' lhc 
days, only bread and water: but this rule is not very re
ligiously olJsc1·n-tl. 

CO::>ICOCTl0::-1. Sec PuYSIOLOGY. 

CONCORD, in grammer, that part or construction 
cal113d S) ntax, in which the words of a sentence ag1·ce; 
that i8, in which nouns arc lll1t in the same grndc1·, 
uumUcr, and case; and verbs in the same number aml 
i1crson with nouns aud pl'Onouns. 

Co.'1cono, in common Jaw, the agreemf'nt lwtwccn 
parties, who intrnd to levy a fine of lands to one anothcJ', 
how and in" hat manner they shaU pass. 

Coxcono, in musir, an union of two or more sounds, 
which by thefr hat•nwny produce an agrecaUlc cffl'ct up
on the ear. Unisouance being the relation of equality 
between the pitdi of two Ol" more sounds, all unisons a1·c 

consitlcrt'd by most throrists as concords in the fii·st de
gt•ec. Rut an interval being a difference of pitch, or a 
relation of inequality between two sounds, will form a 
concord or disrol'{I. acco1·lling to the circumstances of 
tl1at p:n·licular relation. Of concor1ls thcl'C arc two kinds, 
the 011ccallNI pc1-fcct, the othe1· imperfect; prrfcctconcorcls 
consist of the fifth am] eight.Ii. imperfect concor<1s of the 
thir1l and si\.th. The impr1·frct conconls have also 
:rnotht•1· distiwtion; that of the grcatl'r a11d lesser thi1·d 
and sixth. 1.'he conrords arc again diviclrd into conso
n:mt aud t.lissonnnt. 'l'lic consommt concords arc the 
prl'f'cct concord arnl its ckrh'atins; nm·y other is a tlis
:.1011ant concord. \\re apply the word roncord also to the 
state 11f an instrum<'nt iu rC'spcrt of its tuning·, as also to 
thr :1~·1·rrmc•nt of 1wo 01· more Yoircs: aH wh::-n we say 
u That instrument is not in ronrord," 01· "not in tunr;'' 
H Those 'oic~s do not concol'cJ/' or " <lo not harmonise 
arnl ;1p;1·rr." 

CUXCOilDANT VERSES, :trc such :ts h:nc srwral 
wo1·ds in cornmon, llut whirh bv the addition of other 
'vm·cls cmn·rJ-- an opposite or at least a 'Cl'J tliffrnnt 
rnraniug; a~, 

Et {ran is} . 1 { 11 atu1·} & . { snn1t 
lupus 111 &)· va uutritur omnrn , rt:)i.a1: 
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CONCORDAT, in thr canon Ja.,,., n co,·rnant or 
agrccmrnt in somi! Urncfirhll'y iuatter, as rrlatiu.~ to a 
resi,e;nation, permutalion, or other ecclrsiastic:ll fi.lllSt'. 

This word 1s used absolutely among the Fl'enrh for an 
n~recment I.Jet wren po1m Leo I. Francis I. of France, 
for 1·r~ulating the manner of nominating to benefices. 
CO~CRETE, in logic, is usetl in contradistinction to 

nbsfract; for example, when we consider any fJ.uality, as 
whiteness, inhering in any sul>ject, as suppose in snow; if 
we say t.he snow is white, then we speak only ofwhit(·ncHs 
in the concrete: but if,ve co11sitler whiteness by itself. as 
a quality that may IJe in paper, in irnry, and in otliet· 
thingr-;, a.<; wcJl as in snow, we are then said to consider, 
or to take, it in the abstract. 

(;ONCRETIONS, MORBID. Hal'd substances occa
sionally make their sppcru·ance in different parts of the 
a11imal llody, lloth in the solids and tn the cavities des
tinetl to contain the Ou ids. In the first ca.;;;r, they m·e usu
ally denominated connetions or ossifications; in the seR 
cond, calcu li. 1:'he knowlellgc of these bodies is of im
po11ance both to the physiologist and physician. Their 
formation is an irregulal'ity in the animal economy, and 
is likely thcrcfom to throw light upon its f'unctious; for 
we succeed best in detecting the secrets or nature wlum 
she deviates from that regularity which she usually fol
lows .. They often produce the most exrruci:1tini:,· diseases; 
and the sufferings of the vatient can only be effectually 
l'clievcd lJy 1·c111ovin.g their cause. The fliffrrcnt animal 
cnnrrctions at present known may be dh itletl into ftvc 
classes: 

1. Ossifications, 
2. Intestinal concretions, 

;: n~~1~:J./~1~~1:1;'i, } See CALCULI. 

5. Gouty concl'ctious. 
I. Oss1F1cAT10ss. AU the concretions whieh make 

tlrnit• appearance in the solids of the animal body may 
be comprchemlctl under this title with propriety; licrausC> 
they ha"e all fl close rcsemhlanr:c to bone, being com
p:'lscd of similar constituents. T!Jc following a1·c the 
most remarkable of these ronc1·ctions. 

1. Pineal concretions. It is well known to anatomists 
tllnt small concretions like sand are often lodget.l in that 
1mrt of the brain ca!lrtl the pin<-'al .~land. Jt was suspect
ctl from nnf~ogy that thry consisted chiefly of phosphat 
of lime; but Dr. Wollaston was the first who examined 
them chemically, and proved the truth of this opinion. 
He dissolved some of the sand in nitric aritl, aml ernpo. 
rated the solution; small crystalline 11ceclles made their 
appcarnncc, indicating the pt·cscncc of phosphat of 
lime. 

2. Salivarv concretions. Small ro1u·rrtio11i;; occasiou
tt-11.v make th~'ii' apj•C"aran ce in the sal inu·y g;la11ds, esµc
cially the parotit.I aml s11bli11r;·ual. F1·0111 lhl' L'Xp('rimcots 
of Wolta.r;ton and Fou1•r1·uy, we karn that the b1Lqis of 
these concretions is phospliatof li~w t11iit<'1l In a 11w111l.n·a
neous snbstanrc. whirl! 1·rtnins the sh11p~· of tlH' rnnrrc
tion aftt•rthc s1lution of the phosp!iat. 'l'h~s at h•;t5l was 
the case in a small sali\'a1·y ralc11hs "liil'h we (•\am:n
ed. Thr same d1emisto;; ascertai11cd that ll1L' tartar of the 
tl'c!h is ph,1sphat of lime. 

3. P. nrrratir com'l'etions. 'l'h<' hat'd sul>stances some .. 
times fuuttd in the pancreas nro said to uc of the same na. 
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tul'c with those of the salivary glands. The asserti®, 
we presume, is me1·cly from analogy. 

4. Pulmonary concl'etions. Many people su!_,jcct to 
cough, or thrcntened "ith consnmpti1m., ocrnsionally 
rough up small rounded white concretions. It is very 
common to find tho lungs of such 11ersons filled with 
similar bodies. w· e cxaminc<l some of these bndics cough
ed up hy a consumptive patient, and found them com
posed of pl10s11hat of lime united to a thick membraneous 
substance, which rcfainecl the form of the concretion. 
The same result had been obtained long before by Four
croy. 

5. Hepatic concl'etions. The liver also is sometimes 
full of similar bodies. 'I'he shape of the hepatic concre
tions, as fa.I' as om· observations go, is more irregular, 
antl we bavc seen them of g·1•cater size, than the pulmo
nal'y concretions. Ry analysis, their composition is the 
same as that of the last species. 

6. Conc1·ctions in the prostate. From the experi
ments of Dr. 'Vollaston, we learn that the concretions 
which somctimrs form in tl1c l1rostate gland have like
wise phos}Jhat of lime fnr theit· basis. 

7. The r.xtrcmitirs of the muscles and the larger Ulood
vcsscls somctimrs harden, and assume the appearance 
of bone. Jtis hclicn<l that this change is a real ossifica
tion, or that these bodies arc conY('rted into real bone. 
'Ve do not kuow whether any such ossifications have 
been analysed. 

II. CoNCRET10Ns, intestinal. ConC'rctions of very 
considerable size are sometimes found lo<lged in the 
stomach aml intestines; sel<lom intlee'I in the human bo. 
dy, but more frequently in some of the iniCl'iol' animals. 
Some ofthese bodies have acquired 1;reatcclebrity under 
tl1e name of bezonrs; but. their rncr\ical virtue, nt least 
in this cou11lry, has long ago sunk to its just IO\'el. We 
m·e iu possession of a chemical analysis of only a ve1·y 
small m11n1Jcr of such concretions; e\'en their figu1·c a1Hl 
cxte!'Hal rl1a.1·aelrrs han•. becu !Jut impe1fectly dcsnibccl. 

1. Of tlw ho1·se. Two concretions, taken frum the in
testines of the horsr, have been analysed; the first Uy 
Fourcroy, the second by Bcrthol<li; aml both or them 
were composed of the same constituents. The first was of 
a grr,rcnluur. 1·omHI. aml wci.ghctl fiye poundE. It was rn<li
atctl 01· rl'ysfallizrd in iL'i stt·ucturr. In the centre we1·e 
several taYitics filk<1 with wgctable math~:'. It was inso
luble in cold, hut slightly soluble in hoiiin1; water. It 
was composed almost r11tii·dy of phospliat of mag·ncsia 
and ammoni1. ri·1tc scrOJ1d was h1·mvn!sh-gi·ey, round, 
and above four inches in diametrr. Its s1v:r!fic g1·avity 
was J ,670. It was composed of eight con;;:cnfric strata, 
all crystallized. In tlie centre there was found a small 
})late of iron. Its constituents \V~l'C 

18.0 magnesia 
>?G.O phosphol'ic acid 

:J.2 ammonia. 
46.0 water 

4 .0 animal matter 

97.2 
~. Bczoa.rs. 'l'hc substances called bczoai·s, are sup

posed to be concl'etionr; formed in the stomach or intes
tines of diff~rrnt graminivorous animals. 'l'hry are 
brought to Europe from India am! America, an<l vary 
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cxccodiugly \Joth in .their appearance and properties, 
To attempt a description would be useless, till we know 
more ~recisely _the animal~ in wb.ich they arc formed, 
and how mauy d11ferent ammals yield them. Dr. Pear
son analysed one specimen, and found it entirely com
IJOSed of vegetable matter. See CALCULI, aml BEzo.tn, 

Ill. CONCRETIONS, gouty. It is well known that cim
cretions occasionally make their appearance in joints 
long subject to gout. 'I'hesc conc1·etions, from their co
l?ur a1ul softness, have received tl1e name of clialkstonrs. 
Tliey are usually small, though they have been obsc1·1 cd 
of the size or an egg. It had long been the opiuion of 
physicians that these concretions were similar to the 
urinary calculi. Of course, aftc1· the disco\rc1·y of uric 
acid by Scheele, it was usual to conshler the gouty 
chalkstones as collections of that acitl. They were sub
jected to a cl1emical analysis by Dr. Wollaston, in 1797, 
who found them compose<l of Ul'iC acid and soda. 

Gouty concretions are soft and friable. Cold watrr has 
little effect upon them; !Jut boiling water clissolHs a 
small portion. If an acid is added to this solution, small 
c1·ystals of uric arid arc deposited on the sides of the 
vessel. 

These concretions are completely soluble in potash, 
when the action of the alkaline solution is a5Sisted by 
heat. 

When treated with diluted sulphuric or with Orn1·iatic 
acid, the soda is sepal'atcd; but the uric acicl l'C'mains, 
anti may l>e separated by filtration. The liquid, when 
evaporated, yields crystals of sul11hat or muriat ol' soda, 
accortlin.; to the acid employed. The J'csiduum posr;csscs 
all the characte1·s of uric acid. When distilled it Jiclds 
ammonia, prussic acid, and the acid sublimate of Sclicrlr. 
When dissolved in a little nitdc acid, it tingrs the skin 
of a rose colour, and when evaporated, leaves a J'!lfiC'

rolourc<l deliquescent residuum. It is soluble in pota~h, 
and may be precipitated IJy any aci<l nrnl by ammmna; 
first in the state of a jelly, and then hl'caking down iuto 
a white powder. 

'Vhcn uric acid, s~cfa, and a little warm. water, are 
frit111·ated tog·ether, a mass is formecl, whid1, nftr1· the 
surplus of soda is washed off, possesses the cliC'mical 111·0 .. 

pcrties of gouty conri·etians. . 
COND. Cox, or CoxN, in the sea-language, to guide 

o.r direct tl1e ship t3 her right cout·sc, by giving di1·ec
t1011s to tl1e man a.t the helm how to stec1·. 

CONDENSER, a 1mcumatic engine or syringe1 
whereby an uncommon quantity of air may be crowded 
into a ~iven ~pace; so Umt sometimes ten atmosphcrc·.s, 
01· ten times as much ah· as there is at the same time m 
the same space without the cn;;ine. may be thrown in 
by means of it, and its cg1·ess i1revcntcd liy valves pro
]irl'ly <lisposo1l. 

It ruusist.s of a brass ('ylindcr, wherein is a monable 
piston; which bt•iug drawn out, the air rushes into_ the 
cylinder, tlH'o11gh a hole prm·i<lctl on purpose; and '~ hc.n 
the piston is again forced into the cyli1~dc1·, t~1c :~~· 1:-1 

tl1·iven into the rccci''l."r through an ordirc, furn18hcd 
with a. valve to llinder its getting out. See PxEU.\1\'flC~. 

CO-:N"DERS, a term used in the herring fishery. fur 
pco11le who stantl on cliffs or eminen ·es near the sen· 
coast, to direct the fishermen which way tlic s!Joal of 
herrings passes; their course being more con~11icuous to 
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tl1ose who stand on high cliffs ashore, tl1an to those on 
board the wssds. 

CONDITION, in the ciYil law, a clause ofol>ligation 
stipulated as an article of a treat,v or conb·act; OJ' in a 
donation or tf'stamcnt, legacy, &c.: in which l&St case a 
donce docs not losr his donative, jf it is charged with any 
dishonest or impossible conditions .. The conditions um.Irr 
which a donation ran be made, arc <.1isting11ishc<l into 
three kinds: t. The casual, which depends merely on 
chance; 2. Thr potcstative, which is obsolutely in our 
power; and, S. The mixed condition, which iscom11ound
ed of the other two. 

CoNDlTION, in common law. a restraint annexed to a 
thing, so that by the non-1H~1-forrnancc tl1e pal'ty to it 
shall sustain loss, and Uy the pcrfonnancc rccciYc ml
vautagc; or it is a 1·<'striction ol' lncn's acts, qualif.ying 
or suspendin.g the same, and making them u11Cl'I'tain 
whether they shall take effort 01· not. Also it is defined to 
bC', what is l'Cl'cl'l'e<l to a contingrnry, which may or may 
not bLke pl are. 

CONDlTJONAL SYLLOGlUI, in Io.;ic, a syJlogism 
w11rrc the major is a conditional proposition. Thus, 

If there is a God, he ought to l>e worship1icd: 
Ilut thrrc is a God; 
Thcrefo1·c he ought to be worshipped. 
rrhe Arminian di\in<'S maintain, that all the decr.ees 

of God relating to the sah•ation and damnation of man, 
are truly conditional; an<l the caldnists that thry are 
alisolutc. 'rim science of conditionals, that is, of condi
tional t1·uths, is the knowledge which God lrns of thin~, 
conside1·rd uot arrol'ding to their essence, their natu1·c, 
or their t"eal existence, !Jut 11ntle1· a certain suppo:"iition 
v.·llich in1poi·t.q n ronditinn never to be accomplislled . 

CONDORMIEN'I'ES, in chul'ch-histol'y, rrligious 
scct;u·i('s, who hold their name from sleeping· all tug-c•th
er, men aud women, youug and old. They arose i11 tlie 
thi1·tccntl1 century near Cologn<', wl1ere thry arr said to 
have. worshi}Jp('d an image of Lurifer, an<l to ham rc
ceivrd an:-;we1·s and oracles from him. 

CONOUCTOU, in surgery, an instrumrnt which 
senrs to conduct the knife in the operation of cutting 
for the stone, an<l in laying up sinuses and fistulas . See 
SunGf~RY. 

Co .'liUUC'l'OR, in elcctl'icity. All bodies arc diddcd in
t.1 rondnctors aml nnu-comluctol'S. The latter arc called 
ckrtl"ics. SL·e t:r.Ec·1· 111c1TY. 

Co:-mccTORI<!, in military affairs, are assistants giYcn 
to the rommisi.;a1·y of Uw stol'C's to recrh'c or delin.'r out 
stcm•s to th(• ar11;,h to attend at the magazines IJy turus 
whcu in ga1"1·iso11, antl to look af'tertheammunilion-wng
g<ms in tl1c field. Tl1cy b1·i11g theirarcounts cn~1·y night 
to the eommissn1·y, aml m·c itnmctliately under l1is com. 
ma11d. 

CONDYLOMA, in modirinc, a tubercle m· callous 
rmi1wnrc ''"ltirh arises in thr folds of the anus, or rather 
a s" rllin.~ or hardt•ning of the wrinkles of that pm·t. 
Srl' 8numnv. 

(]ONE. in gf'omrtt'y, a solid figure, ha\ ing a ri1'f'}c 
fol' ittt ba-;r, and it.-. top k1 minatr<l in a point or vertex. 
Ste Co'VW S1~tT1oxs. 

CO'.l:E "" K1·;>. arrounts anrl key. A woman al the 
agl' 111' 1-! 01· 13. might take U1r charge of hl'r hausc aml 
rcccivec1.nr anJkry; so that a woman was held to be of 
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comp•tent years, when she was able to keep the accounts 
awl key of hrt· how:,c. 

C0"1FECTION signifies a liquid or soft elertuarr, 
of which tlierc are nU'ious sorts directed in dio:;p('nsato
ric::;. See PH\.U)UCY. 

COXFECTOR, in Roman antiquity, a sort of gladia
tor hi!'ed to fight in the amphitheatre against beasts. 
thence also denomin ated bestiarius. 

CONFEDERACY. in la\\r, is when two or more con· 
federate, to <lo any damage or injury to anothe1·, or to 
commit any unlawful act. And though a. w1·it of conre
de1·acy do not lie if the party be not indicted and in a 
]awful manne.l' acquitted, yet false co11fclleracy brtwcen 
divc1·s persons shall be punished, thoug·h nothing be put. 
in t·xrc.ution. 

CONFERVA, a genus belonging to the cryptogarnia 
class of Jllauts; and in the natural mrtho tl ranking undc1· 
the G7ih onlcr, algre. Tl.le tubercles are of di ffrrcnt 
sizes, on capilla1·y, very long fibrPs. There arc21 species, 
most of which g·row on stones iu slow streams, on the 
sides of c isterns, or h1 pontls. 

CONFESSIO"N" of offence, in law, is when a prisoner 
is appealed or indicted of treason or frlony, and brought 
to the Uai· to I.Jc a1Tai,:;netl, and his im1ictmt•nt IJriug read 
to him, the court dcmanJs wh;..t he can Sil)'' thereto: tlu:n 
either he ronfcss('s the offence, and the iu<lictment to be 
trnr, or pleads Not Gt:ilty. 

Contl'ssion is two-foltl, either exp1·ess or implied. An 
express ronft·ssion is, when a pc1-s1111 di1·ectly cunfrs . .;;<$ 

the Cl'imc with which he is cl1arged, which is the highest 
c01wktion that can Ur. 2 Haw. SS3. Hut it is w;ua.J f'o1· 
tlic ro111t, rsp:..·dally it' it be out of clergy, to advise the 
JKU·ty to plead, anil put himself upun !tis trial, and not 
immc<liatl'iy to , record his confossion, but to aclinit him 
to plead. !Z II. H . 225. An implied confcssfon is, where 
a tkfl'JHla.nt in a case not capitttl, docs not dfrcetly own 
liim1:wlf guilty, but in a. mclnner admits it. lJy yielding· 
to the king's rn('J•cy, and desiring to submit to a small 
fine; which submission the court maJ n.trcpt if they U1ink 
fit, without putting him to a <lirect coufessiou. 2 Haw. 
233. 

Confession in a civil action. SometinH'S thrre is a con .. 
fcssion in a civil acti1m, !Jut int u-.;ually of tli:· whole 
complaint; f'or then the dcfenrl~Ht \\Ould 1u·vhahly entl 
the matter soone r, or not plead a.t all, !Jut sutfc1• ju1lg-
mcnt tq go by default; but S'Hnctimrs, aftrr t,·mk1· a111l 
r<•rusal of' debt, if the creditor harass hiH debtor" iU1 an 
action, it then becomes necessary for the tlcrcndant tn 
confess the debt and plead the trmlm·; fhr a trntll'I' IJy 
the. dcUtor and refusal by the crrditor, will in all c-a1..;cs 
llisclt::u·ge the cost<;. 4 Black. sos. Sn in ordcJ" to sfren;;th
cn the crcdito1·'s security, it is usual fru· Uw cl rlit1H· to 

:~~~;>~1~0t: ~c~u~;~~t~;:~t ~t~o~~~~j: ~~·~f i~,;~.~s '~ ~:~1tq:1'.[t:~~.~1~' ~~1~ 
when confessed, is com11lctc a,n<l Uin.Jin~·· 3 Blark. 397. 

Co.:..•n:ssJON, among dirines. the H1·Ua.l arkno\'.kdn•_ 
mt•nt whidt a Cliristh~n makes of his sins. ~ 

'I'lie Rnmi:;h chu rch requit·cs confr<.isl'ln. not onl:-· a~ a. 
duty, but has :uh·:inrrJ it to thc dignitv of a slrra.1111•11t: 
this_ co111'es~io11 is mad~ to .the pl'iest. :l-nd i'; pi·i, ate a 11d 
aul'lcular; and the priest 1s not to J'cnal it under pain 
of the highl'St punish:nc111. 

Co'1F£s01os of ftiilh, a list of the several articles of 
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belief in any church, as the Augsburg ccmfession is tbat 
of the Luthe1·an church. 

CONFESSIONAL, Ol' CoNrnsstoNARY, a place in 
clrnrcbes. under the grnat alta1., whc1·e the bodies or de
ceased saints, martyrs, and confessors, were deposited. 
This word is also used by the Romanist• for a desk in 
the church where the confessor takes the confessions of 
the pcnit.ents. 

CONJ<'lR~tATIO:'.'<, in" law, is a conveyance of an 
estate or l'iglit in es~m, whereby a voidn.Lle cstat(' is made 
sure aml unavoida\Jlc, or whel'eby a particular estate is 
increased. Thus a bislw11 grants his chancdlorshi}> by 
11atcnt, for the term of the patrntce's lift•; tltis is no void 
grnnt, but voidable by the bisho1>'s death, cxcq1t it be 
strengthcnccl by the confirmation of the dean aml chap
te1·. 2 Black. $25. 

CONF!SCA'fE, in law: if a man be indicted that he 
felonilmsly stoic the goods of anothc1· man, when in truth 
thry are the prope1· goods of i1im indicted, anll which 
being brought into court agai.nst him he <liselnins them, 
by this disclaimer he shall lose the gootls, although af
terwards hebe acquitte1l ofthelClony. and the king shall 
]rnn. them as confiscated. Staundf. pl. cor. I. c. 24. 

CO:NF'ORMATLON, in medicine, that make and ron
strurtit:.n of the human hotly, which is peculiar to cnry 
indiridual. Hence those llisrascs called morlJi mahe con
formations, or organic-al diseases, ara those which M
pend upon the had conformation of the ra!'ts. Those, if 
external, may admit of chirurgical cure; and proper ex
el'cisc, 1•egimcn, ant.I medicinr, may sometimes coutributc 
much to 1.the relief even of those which arc internal, or at 
least may rcuclcr them suppnrtalil<'. 

CONGE' ll'elirc, in ecclesiastical polity, the king's 
pr.rmission royal to a dean and chaptet· in the time of a 
vacancy, to choose a bishop; or to an abbey, or priory, 
of his own l'oumlatiun, to choose their abbot or prior. 
The. king of England, as sovereign patron of all a1·ch
bishopl'ics, bishoprics, and other ecclesiastical benc·fires, 
hall of ancient time free appointml'nt to all ecclt•siastica1 
dignities, whcne\rc r they chanced to be voi<l; investing 
thrm first per barulum aml anuullrm, and afterwards by 
bis letters pa.tent; and in course of time he made the rlce
tion over to others, under certain forms an<l limitations; 
as that they should, at ewry vacation, before they 
choose, demand the king's conge d'clli'c, and after the 
ekcth,n, crave his roval assent, &c. 

CoNGE1
, in arebitcCturc, a moultl in form of a quart<'r

l'Otrnd, Ot' a CM"etto, which serves to separate two mem
bct·s from ouc another; such as that which joins the shaft 
of the column to the cincture, called also apopliyg·c. 

CoNGES a.re also dugs or feri•rls ful'mcdy used in the 
extremitil'S of wooden i1illars, to keep t~cm from split
ting, afterwards imitated in stone-wol'k. 

CONGELATIUN, freezing, or such a change pro
duced by cold in a fluid body, that it r1uits its for1ner 
state ~ml hccomcs congeale<l. Sre CoLn, and FREEZING. 

. CONGURY, CoNGHRIU:H, in Roman antiquity, a 
kmd of donative of \\ine or oil, besto\nd on that people 
by thrt~· c1.nperors, and so called from the congius, 
wherewtth 1t was measured out to them. Sometimes, in
deed, the con.glary was made in money or corn; and the 
medals sfruck on such occasions, are known by the same 
1iame. 
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CONGIUS, a liquid measure of the ancient Romana 
conta111111g the c1g·hth pa1·t of the am1•hora, 01· the fourth 
of the 11rna, or six scxtarii. The congius in English mra .. 
sure cont~ins 207 ,0676 solitl inches; that is, seven pinLi 
4,942 solid inches. ' 

CONGLOBATE GL.lND, in anatomy, a little smooth 
body. "rapt u11 m fine skin, by whit'h it is st·par;ltrd 
from all othc~· parts,. 0~1ly admitting ~n Rl'tt·ry und a 
nerve to pass m, and g1v111g way to a vein anti l'XCl't'HIJ'! 

can~l to come out, ot' which sort al'c the glands uf the 
br.un. 

CONGLOMERATE GLAND, that "hirh is rnmposrd 
Of SC\1el'al little c.ouglobatc glands, all tied Up tog1·-the1• in 
one common tumclc or mcml.H'anc. Sometinw~ all their 
t"Xcretory ducts unite, and make one common pi}I<' 
thro:igh which the liquor or them all runs, as the JJanrrt·~ 
and parotidcs Lio. Sometimes the llucts unitin,,., fol·m ,.,e. 
vcral iiipes, which only communicate with 0~1c anotli<•i· 
by cross canals; and such m·e the mammre: othr1's aO'ain 
have seve1·al pipes without any communication withtiom•: 
another. of which sort arc the gla.ndulre lachnmalrs and 
1wostatre: and a fourth sort, is when each littlC gland hais 
it5 own exCl'ctory duct, tlirough which it transmits its 
liquor to a common bas:'ln; as the kidneys. 

CONGLUTI:'.'<ATIO~, .the ghli1.1g or fast•ning any 
two lJothcs togcthct· by the mtrom1ssrnn of a third, whose 
pat·ts a.re unctuous antl tenacious in the nature of ooluc. 

CONGREGATION, an assembly of several cccl~sirui. 
tics united, so as to constitute one body; as an assembly 
of (':ll'dinals, in the constitution of the pope's court, met 
fo1· the despatch of some particulal' businrs~. rrhcse 85· 

semblicr;, being sixteen in munbcr, arc distrilrnted into 
several chamhel's, afte.t· the manner ol' out· ofliccs and 
com-ts: the fi1·st whereof is the po11c's cong1·egation, 
whose lrn'liness it is to prc1Hn·c the most dlfRrult bencfi. 
da1·y matters to be afk.1·wal'<ls debatc1l in the consistory: 
the sccoml is the cong1·egation of the holy oHirc, or the 
in1ui~itlon: the third is the cong1·egation de pro1m:;anda. 
iide: the fourth is the congregation for explaining the 
counril of Trent: the fifth is the con,;;rcgation of the in· 
dex, tlcputcd to examine into pernicious and heretical 
honks: the sLxth is the congrrgatlon of immunities, e!lta· 
blished to obviate the difficulties that arisr in the jurfg. 
mt:nts of sucli suits as are cat·1·ic1l on ag·ainstchurchm n: 
the seventh is the congt·egation of bilihops and rcgalars: 
the <'ighth is the congregation for the examination of 
bishops, &c. 

CONGREGATION ALlSTS, in church history, a sect 
of prutestants w!w reject all church government, exrept 
that of a single congrrgation. In other matters, they 
agree with the presbytel'ians. 

CO"NGRESS, in political affairs, an a~sembly of rom· 
missioners, em-oys, drputics, &c. f1·r>m several courts, 
meeting to concert mattct·s fo1· their co1n111nn good. 

CONIC SECTIONS aro rutTC linr.s fo!'111ed by the 
intersrctions of a cone and a plane. Before we speak. of 
these sections, we shall bl'iefly dl'.m'ibe the cone itself 
ancl some of ifa propcrtic8. 

A r,onc may be ronceirn<l lo lrn gem•ratrd in the follow· 
ing mnnnc~·: Talie an immoveablepointA (PlateXXXI~. 
Conic Scct10ns, fig. !. ) elevated abovr the plane of a cir· 
rle BCDE; and suppose a straight line XZ clra•n 
tlu-ough the point arnl extended both ways from it to an 
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indefinite length, to be cal'ricd quite round the cit·cle, all 
the while tourliing it:; circun1l\wcncc, and coutinuiugstill 
fixetl to the immo,·m\ble point; the line lJy this m~Jtinn 
will dcsn'ilJe two conic sul'fo.ccs, which nre vertical or op
posite, ha' ing their common vert·x at the immonaUlc 
point. 

Tlie solid containccl witliin this conic surface, between 
the immo,·cable point A an l the circumference of the ch·
de B CDE, is a cone: the immoveable point A is the ver
tex; the circle.BCDE is the base; autl a stl·aight line AF 
dri.Lwn from the vertex to the centre of the ba.sc, is the 
axis of the cone: all straight lines tlrawn from the vertex 
to tlte cirrumfcrence of the base, as AB, AC, AD, AE, 
&c. arc sides of the cone. ff the axis of a cone be perpen
dicular to its base, it is called a right cone, as in fig. 2.· 
if the axis be inclined to the base, it is caUe<l a scalcHc o;. 
01Jliq11c cone, such as that in fig. s .; and a right cone is al
WtLJS undcrstoml, wl1en the contrary is not CXJH'tsscd. 

If this lrg 01· axis be grcatcl' thau half tl1e base, the 
solit.l produced is an acutl'-aug·led cone; if' l es~, it is an 
obtust-angkd ronr; and ii' equal, a riglit-anglctl co ne. 
'l'hus tl1e cone llAC (fig. 4.) is less acute than the cone 
BDC, IJec~use the a113'1e llDF is less than the angle BAF. 

Properlrcs of the cone. 1. Cone and pyramitls liavi11g 
the sr11nc bases and altitullrs, are equal to each othl'r. it 
is shown tliat e,·e1·y triangular ptism may be tlivi1.k<l i11to 
three rc1ual p) i·amids; and tl1enfo1·1.· th;.it a trian·,.ular 
}l)Tamid is one-tliird of a prism stam\i11g on the ~ame 
base, aud Ila Ying tho same altitude. Hence, since every 
mullangular Lot.ly may be rcsolvc<l into triangular ones, 
<'\.Ct'y pyramid is the th~·d part of a Ilrism, standing upon 
the same base, and hav111g the same altitml.c; and as a 
cone may be esteemed an infinitc-a11gular }Jyrami<l, and 
a cylinder an infinite.a ngular 11rism, a cone is a thirrl 
part of a C}linder "hich has the samr base and altitude. 
Hence we have a method of measu1·i11g the solidily and 
surface of a cone and pyramid. '"I'l1u::;, find the solidity 
of a prism or C) 1indc1·, ha Ying thr same base with the 
co.ne or p)Tnl~i~; "hich fouml, dh-i<k by s, the quotient 
will be tlic suluhty of the cone or pyramid: Ol' the solidity 
of any cone is equal to the area of the base multiplied 
iuto one third part of its nltitude. As for the surface, 
that of a rigl1t conr. not taking in tht~ base, is equal to a 
tdnngle whose IJ:isc is the pl'riphr1·y, and altitude the 
si<le or the com•: thnct'ore the sul'f'arr of a right cone is 
had by 11111ltipl; in.~ the 11cl"iphcry of the base into half of 
the side, and adding the 1u·oduct to that of the base. 

2. Tl1c altitudes or siinilu cones are as tlic radii of the 

~~:,c~j~1~~:{i 1~~1 ~:i~~~'\r~~~~'~,i~1<~1 .tt'i~c~~- the radii of the bases, 

.9. Cones arc to one anot11er in a ratio compounded of 
tl"fr basrs nnd altitudes. 

4. Simil:U' cones art· in a triplicate ratio of their ho
mologous !iidts, a1HI like\\ isc ofthtir altitudes. 

5. Ot' all COlll.'8 st;rndiug upon llic same base. and Jiav
ing the s:ime altitll{Jr, t.l1c s.1JH'1·ficies of tlrnt \\Jiid1 is 
n~o~t olJli'l~l' is tl1c grPatest, and sn Ilic superfirirs of the 
ri,i.;ht COJH' Hi till' h•ast; hut the 1u·op.11·tion of the supcrfi
l'ics of an oblique cone to tl1at of a 1·iglit onr, or wluc:b is 
the ~nmc !11ing. the rom1nu·ison tlu•t·l'1)f to a cil·cle, or the 
come scrtwns, has not ) t·t Utrn drti-rruinNI. 

J~ a cm.u• ht• mt. by a }1hm· thrnu.~li the ycrtex, the 
.1ectiun will be a. lrnu1glc Al.IC, l'late fig. G. 

If a cone be cut by a plane parallel to its base, the 
section will be a ci1·ck. lf it be cut by a plane DEF', 
fig. 6. in such a tli1·ectinn that the side AC of a tlfanglo 
)JaSsing through the Vl'l'tcx, and having its base llC JlCl'
J>endiculal" to El'', may be Jiarallel to DP, the section 
is a parabola; if it be cut by a plane Dll, fig. 7, meeting 
AC, the section is an ellipse; and if it be cut by a plane 
DMU, fig. 8, which would meet AC cxtcntlctl beyond A, 
it is an hype1·1Jula. 

If auy line ilG, fig. 6, be drawn in a parabola perpen• 
dicular to DU, the square of HG will he to the square of 
EP as DG to OP; for let LHK be a section parallel to 
the base, and therefore a ciJ"cle, the rectangle LGK will 
be e11ual to the square of HG, anti the J"ectangle BPC 
equal to the Stpar·u or EP; therefore tl1rse squares will 
I.Jc to each other as their rectaugles, tltat i'l, as .BP to 
LG, that is, UP to DG. 

'.flirrc al'e three nioc.les of investigating the properties 
of th;. sc curves. 1. By taking the demonstrations from 
the sections of a cone, which, from thr many iutt•rsrctions 
of plaues with planes, amt pl:1.11es with solids, is apt to 
pe1·plcx the learner, and is now seldom adopted. 2. By 
taking sonw gene1·al pro1ie1·ty o[ the figures on a t>lane, 
from which all the rest may be determined geometrically; 
or by taki11g the gener<tl (11'0prrty of each cu1Tc singlJ, 
and from thence <lc<luc:i11g g·eomctrical ly all the other 
properties of that curn~. s. By taking the C<Juation to 
all the curYes, from "hence their r1•spcctirn 1wope1·tics 
may be discovered algebraically; OL" bJ taking the equa
tion to each single cunr, from whence its iwopcrtics 1uay 
be discovered algebraically. 
~ y whi~hcYcr o~· th rs~ three 1ucthods the properties of 

come scctwns are rnvcstigatcd, the general property is 
discovt're<l, which makes the bases of tl1e other methods. 
If they arc considered as currns on a plane surface, thrv 
arc shown LO have tl1e same p1·opeHics with those fol'111cd 
IJ.r the int~1·sc_ci.ions of a plan~ \\ith n cone; and again, 
the equation 1s pl'otluc('d, which makes the basis of the 
algebraical iiroccss. F'or a beginnrl', the gcomeb•ical 
mc!hocl seems clearly to have the preference; aud that 
wh1cl1 deduces from a comtnon p1·opcl't)' the 1·clations ol' 
e_ach rul've to the other, as \\Cll as the l'es11ectin 1n·oper .. 
hes of each curve, seems to be better than that wl1icb 
considc1·s each curve separately, and, after an examina
tion of it~ propertirs, enters into a compal'ison of t·nch 
curn with the others. Bosrovich ~n a vcl'y drgant 
mam1c1· 1.tas deduced the properties ot the three curn"'s, 
from a prn11erty common to all; and bis methotl has brcn 
made still easier for beginners lately by l\ll·. ~ l'\\ ton. of 
Jesus-coll gC', Cambri<lge; \\ho, la)ing aside the musiral 
Pl'OJlOl'~f)l~ on which Boscovkh round..; his dcmo11sU·ati•1ll!;, 

l~as,. ~~ ithm a short com puss. ~nb:o~luccd ever) thing 
icquu.;ite ~01• the study ?f the _Pnnc1p1a. and the Lighcr 
rnath~rnahcs. The basis of t111s method 1s the relation of 

~;~~ ~~1l11~~.~~c~~~\~~[~l~:;1~1~::1:i:1l~eg~~~~111'~·~1~~u~i~ii;,~'.ll puiut, 

(t) If any point S be assumed" itho11t the line DX (fig 
9, 10.), and," hilst the linr SP 1•t·v0lws allout S as a. <'c•n: 
tl'l"', a )miut }-> mo\·cs in it in such a llHtnnC't' that its dis. 

tance from the l"!int S shall always br to PE (its distance 
from the ~mr. DX) m a giwu ratio, the CUI'\ e 1ks•Tihrtl 
bJ. tur pornt P is (ailed a couic srctiun, a pa1·abola. an 
tllij>Sr, or an h) pcrbola, accu1·tling as Sl' is C'}ua.l to, less, 
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or greater than, PE. (2) The indefinite ri,;l1t line DX 
is c"lled the di1-cctrix. (5) Tho ]JOint S i' called the 
focus. (4) The ratio of SI' to PE is called the deter
mining ratio. (5) If a line SD be d1»11n through the 
furus prrprmlirul:u· to the direch'ix. \\hich is 111·otluced 
irnll'finitrlJ. it is called the axis of the eonic sl'clion. (6) 
'rhc point A, where the cunc TTil'l'ts the axis, is callr<l 
the Hrtrx. (7) A right line LS'I'. dra\\ n through the 
forn'i paralkl to the directrix, mu] ter·minatrd by the 
rune in the points L, '1', is called the 11rincipal parame
ter~ or the latus t'eelurn. 

Cor. l. SP being ~Teater than PE in the l1ype1·bnla, 
h' o curns will be tlesrt'ibed, one on earh side ol' the 
directrix; which arc railed oppo1'itC' h) perbola~. 

Cur. 2. "'hen the 1·cyohing line SP co1111·s into the 
position SAD; SP, l">E, will be equal to SA, AD; therc
fo)'('. SA is to A]) in tile drkrminiug- ratio. 

Cot•. !1. Whrn the line SP rnmrs into the position SL 
or ST', the distance of P from the dircctfr\". "ill be equal 
to SD, and SL or ST will be to SD in the dot<rmining 
ratio; antl thcrefol'e the latus rectum I~ l' is 1Jbec:te1l i11 S. 

Cor. 4. The latu8 rrd11111 in the paraboJa is equal to 
twire the distance of the focus from thr dit·l~ctt-ix, or to 
four times its c..lista11cr from the vr1'tex: for SL is equd to 
SD, and SA is oqual to AD; therefore LT is equal to 
h\icc SD, 01• to four tinu.·~ SA. 

(8) The tangents DLQ, DTq (fige. 11. 12.), which 
are drawn through tl1c C"\.lremities of the latus rrctum, 
arc called focal tangonls. (9) Tho ri.~ht line AM, in tbr 
('Jlipse and hyperbola, is railed thr tramwrr"'c axis, or 
the axis major. (10) If the transwrse axis he bisected 
in C, the point C is callr1l the centre of' the rllipso 01· 

hyperbola. (11) If a line BCb, "hich is bisected in C, be 
d1·a" n 11crpcntlicular to the transver~e axis, antl CB, Cb, 
he carh of them a mean }lt'O}>Ol'tioual Uetwren SA, s ·:\·I, 

· thr segments of th<' axis inte1·ct•ptcd brtween the focus 
and the verticC's BCb, is callct1 the ron.iugatr axis, or the 
axis minor. (12) A right linr PNJ.', lira\\ n through any 
point l\ in the axis p;trallel to the tangent KAG, or pcr-
1u·ndku.lar to the axis, and terminatC'd by the ru1·ve in 
the J.lOintsl' andp, is called an ordinate to the axis. (IS) 
And the segment of this axis AN. intcrceptc1l between 
the ordinate and the \'Crtcx, in all the sections, as also 
the othor se,gmcnt NM in the ellipse a111l hypcruola, is 
railed an abscissa. (14) Any line passing through the 
centre of an ellipse or hJJWl'boJa. which is tr1•minate'l 
both ways by the r111w in the former. and by the oppn
"ite curves in the latter, is called a diameter. (15) A 
line drawn through any point in the parabola parallel 
to the axis, is called a diameter to the Jrnrabola. (t6) 
Any point where a dimnctrr meets the Clll'I r is railed a 
w1'tl'X to that diameter. (ti) If from the rent re C, at 
the distance CA (fig. 15.) half' the transn-rsr axis, acii·cle 
be drscribed, cutting the directrix of the hyprrbo)a in 
the points, H, h, and lines be Ura\\ 11 from the centre 
through the points of intersrrtion, these lines a1·r called 
the asymptotes. (18) If A;\1 be the trans,·crse axis, 
aml Bbthe conjugate ax is, of any two opposite hJJlC'1·bolas; 
and two other hypei·bolas be describccl. of "hicl1 the 
transverse axis is _Bb, and thr rot\jugate axis AM; these 
hyperbolas arc saul to be coujup;ate to the former. ( 19) 
"hen _the two axrs arr eq~al, the hJ pr1·bolas are said lo 
Ii<' _c'ln.'latrral._ (20) If a right line be dra\\ n throu,i;h any 
po11tt m tile diameter of a conic section parallel to the 

fang-ent _at .ifs_ Tel'trx, wl1it11 _i~ terminated hoth way9 by 
the rul'\c, 1t 1s calkd ~11 onlmate to that dianH"t('r. ('ll) 
Th<' Sl'p;1uPnts of any d1a111ctrr of a conic ~<~rti•m, whirh 
is i11t<-1·c(•pkil betwrrn an 01·di11atc anil thl' n-rtrx, i!f 
ralkcl an abseisso. (~2) A diamclrr which ;. parallel 
tn the t:u1gl•nt at the \C'l'll'x of any diana•tep of tht> 

11iJ~:; ~~';,!~'1P~~·~~'ij:j;·~~ 1~~,1,11~,1,\·:t\~:11\'~i111foi~~;'!l~~~::~~~·I' of ~i:~ 
dlipsc or h)'pC'l'hnla anti iti; ron,jugatcs, is called a para .. 
nH·kr to that diaml'te1·. (·H) If a line be clra1<11 (J,,,1ugli 
thl' focus of a parabola. parallel to the ortlinatRs of aiiy 
!li~met(•r. which is tr1·minafrli lw~h way~ by the cnrn·

1 
it 1s ralkcl a param<'kt· h that d1anwte1·. 

F'rnm these fuudarm·ntal 1n·opl~1'tirs :ill the othrni art• 
<lr1·ind, anti the cnncs may be t.ksrriht·d mrrhanirallv. 
ri.'liir; description ckpr11ds fo1· the 1iarabofa, on the 1n;,. 
pu·ty that a line from auy pniut in tht: rune to the forus 
i8 equal to thr line drmrn from the same ]Joint prr11r11• 
dicularly on the directrix; for the ellipse. on the p11lpe11l 
that thr sum of th~ JiJF~ dra\\ n from the fod to any 
point is l'qual to the m1\jor axi~; for thr li!fptrbolll, that 
tile diffcnncc of lhe lim•s drawn fr~m the foci to any 
point in the rune is equal to the ma_i 11· axis. !knee te 
dra\\ the par<tbola. 

J)esc:ription of conic section.~ on a ]'lane. 
I. Parabola. Lot AB (fig. 14.) br anl right li11r, 

ancl C any point \Vithnut it. aml DK.1'~ a rultT, whkk 
lt•t bt• 11lan·cl in thC' :;a111c plane in '' hkh the ri,;ht line 
and point arc. in surh a lllllllH<'l' that onr side of it, a, 
1)1', he applied to the l'ight linl' AB, and the othl'r <ide 
KF roinrid~ wit11 the point C; and at :F, the t•xtr1·111ity 
of' the si1le KF, let be fixed one end of the thread F.\C:, 
\\ lwse length is equal to K.F, and the other extremity 
of it at 1 he point C; and lrt part of the tlmad. as t':-1, 
be bro11g-!1t rinse to the side KF b) a small pin::\"; then 
lrt the s1p1a1·e DKF' br r·rmon·<l from ll towartls :\, i;o 

that all tl1e "hilc its •i<le llK be aprlird dose to tloe 
line BA; aml in tl1e mean time the tlll'l':1J hd11~ rxtrnd· 
rd,\\ ill always be applied to the Midc KF. bdn~ !ttopt 
f1·om goiug from it by means of the sm.lll pin; and by 
tJ1c muthrn of thr small piu N tlicrc will be drscribl·d a 
certain rune, whirh is ralkd a srmi.parahul11. And if 
the square be brought to its fi1·st ginu p11:-;itio11, and iu 
the same mannrr be mond along thr line All. r~·um B 
towards H, the other srmi-parabola will h<' llr~rr1hrd. 

he ~·a~!!if:~~~n/~1~:re,t';~1!0i\111 t~;,~~1Aa~~111fi~cSfhc1 ~·~: 
trrmitics of a thrrad, "hose Jen~th is g1·entt'r than thn 
1folance between the points, and tl1e thread extended by 
means of a small 11in C; aud if the pin be mored round 
from any p1ii1tt until it rduru tr• the plnrr from whrnce 
it brp.:an t,) mon, the thrt•ad hringo rxll'mkd during the 
\Yholt' time of tile 1·1.:n1l11tion~ tl1P figure whirh the small 
pin by this rt•rnlution tkgnib1•s is calktl an ellipse. 

S. II~pr1·bola. U to thr poi11t A (lig. 16.) in any 
planr, ow· (·n<I of tl1c rnlrr AB be placed in surh a man
JH'r, thn.t about that voii1t, as a rent1·r~ it may frrrly 
nHl\C; aud if to the othrl' encl n of the !'Ukl' AB br fixed 
the ntl'rn1ity of the tl1r<'ad BDC, whose Jcn!;"th is l~!IS 
1ha11 the ruler AB. and the other cm! ofthclhreadbcmg 
fhrtl i11 tl1r point C, coinciding with the side o£tht• ruler 
AB wl1kl1 is in the- ~amr plane with the given J>ffint A; 
Jct 1ia1't of the thread, a.s BO, be brought do'e to tht 
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aide of the ruler AB, by nirans of a •mall pin D; thrn 
kt the rukr IJe moved about the point..:\., from C to\rnl'ds 
'l', thr thread ;ill the wh ile bei11g extended, and the re
mai11i11g part cuinriclinr.; with tl1c side of the ruler IJC'in~ 
stopt from going from it hy means of the s1nnll pin; :rnJ 
by thr: motion uf tht• s111all pin ll, a certain figure is <lc
strihed, \\hich is cnlletl the semi-hyperbola. 

'l'ho ellipse returns into itsd!'. '1 he parabola a11tl l1y
pc1·hol<t may bt cxtcmkd without limit. 

l~\l:'I'.}' line p<'111cmllrular to the directrix ofa 1mralJo
l:l 111c1.'t.S it in 011C' point, and t·an~ afterwardB within i1; 
aml C\'CI'Y ]inc drawn from the focus rneet<; it in one 
poi111, am.I falls al't<•rw:u·tls 'rithont it. Antl every liue 
that llaf<iSCS through a. parabola, not perpen<licu}m· to t110 

directrix, will med it rigain, I.Hit only once. 
EYcry hue pa'isiug thl'Ough the renh'c of an ellipse is 

bisected hy it; the frans,·crse axis is the g1·ratest of all 
these liucs, tho lcsSC'l' nxis the least, and thosr nearer the 
tranS\"Cl'SC a,xis g·rcatCl' than those ITIOl'C l'ClllOte. 

In the hypel'lwla, eYCl'Y liuc passing through the cen .. 
trc is IJisectcd by the opposite hy1wrbola, ancl the trall'i· 
YCJ'Se axis is the least or all tlwsc lines; also the secoml 
axis is the least of all thC' second diameters. Every line 
drawn from the centre within tlic angle containc<l by the 
asymptotes, meet., at once, and falls afterwai·c.ls within 
jt; and c,·e1·y Hne dmwn through the centre: without the 
anglC', ne'"·cr meets it; and a Hnc which cuts one of the 
asymptotes, anti cuts the other extrn<ll'd beyond the cm
ll·c, will meet both the opposite hyperbolas in one poi11t. 

If a line Gl\I (fig. 14.) ho drawn from a point iu a 
para.bola per·peHd_icuJar to the axis, it will be an ordi· 
natc to tl1e axis, and its square will be equal to the rcctan· 
µ,fo uudcr U1e abscissa l\11 and latus l'ectum; for -because 
Gl\IC is a right :rn.t;lc, Gl\1• is equal to the differeurc of 
UC• aml Cl\1•; but GC is equal to GE, which is equal 
to 111B; therefore GM• is equal to Bl\P-Cl\1•; which, 
because Cl and HI are equal, is (8 Euc. 2.) equal to 
fom· titnl'S the 1·cctanglc l\11 and IB, or equal to the rec. 
t::rnglc under MI and the latus l'ectuin. 

llencc it follows, that if dift'et'c11t ordinates be drawn 
to the a'\is, thcil'SfJuarcs, IJcingcach equal to therectau
gk under the abscissa and la.tus t·ectum, will be to each 
other in tlie pt·oportion of the :\bsrissas; which is the 
same property aH fakes ]llace in the parabola. cut from 
the rone, and prons thrn;e cnt'YCs to be the same. 

'l'lii~ riropcrty is cxtciu.kd also to the ordinates of 
other diameters, whose Stptarcs at·c equal to the rectan· 
g-le under the :tbscissas aml paramete1·s of their respec-
11 rn tlinruetcrs. 

In the elli11se, tl10 sq narc of the ordinate is to tho rec
tan~le untlcr the seg·n1ents of the diameter, as the square 
of tlH' di:unetcr 1rn1·a1Icl to the ordinate is to the square 
of the diameter to which it is clra.wn. or as the fiL·st dia
meter to its lalu• rcrt11m; that is, LK• (fig. 15.) is to 
EK. x KF' as El" to GU'. 

Jn the hnic1·bola, (fig. 16.) the square of the ordinate 
is to the rectangle rontained undct· the segments of the 
dia.mett•t·~ IJt•twixt ib; wrti('('S. as thr squa1•e of tlrn dia. 
mctrr Jiamllcl to thr ordi11ate, to tbr square of thr diame
ter to \\ltich it is dl':twn, or as the first dianwtrr to its 
latu• rl'rtum; that i•. SX• istoEXxXK asl\IN•to KE•. 

Or ii' tlll ot·di11alc IJL' dra,wn to a second diamett'r, its 
squiu·r "ill he to the sum of the s<1uarcs of the second 
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diamc:'tc1·, and of the line intc1npt.cd ltetwixt thr ot•flinate 
and ccntl'r, in the same Jli'oport~ .... n; tha.t is. ns.: (lig. 
16.) is to ZG• ad1led to G'.\1• as KE' to )f~,•. 

TltrF:e 3l'C tl1c nl<lst impru'l;mt propertir-; of the conic 
section:-;; and by means or these, it is dcmm1'ilrakd. that 
tl1e ligm·;.•s aJ'e the same d(-"3<.Tibctl on a 11la1w a:-; mt witl1 
a conr; whid1 we ham demonsh-atetl iu the case t1f tbl' 
paral.m}a. 

From the genesis of the sections it 111a.y be obsrr,-.~,l 
how one section tkg<'neratrs into anothrl'. }'or au ellip
sis br ing that plane of any section ol the C'l m' "liith is 
l.JctwcC'n thn rirclc and paral.J{1fa, it will bC' rasy to rnn 
ceh·c tlint thcl'C may be a BTrat nu·icty of ellipses 1wo
ducetl from the same cone; anrl when the s;,,•rtion comes 
to be cxadly 1iaralkl to one side of the cone, then the 
ellipsis degenerates into a pa1·abula. Now a paraho# 
la bei ng tha.t section whose plane i.'I alwa~·s para!kl 
to tile side of tlie conP, cannot rnry as the ellipsis ma)'; 
for as soon as it begins to moYe out of that position 
of being paralld to the side of' the cone, it degenerates 
either into an ell!1>sis or hypel'bola: that is, if the section 
inclines towards the plane of the cone's base, it becomrg 
an ellipsis; bat if it incline towards the cone's vertex, it 
then Ut•comes an hyperbola, which 'is the plane of any 
section that falls between the parabola anti tlw triangle; 
and thcrrforcthcre may be as many \'arictics of' hypcrl.rn. 
la produced from one and the same cone as there may be 
ellipses. 

In short, a circle may change into an e!Jipsis, the cUipsis 
into a pambola., the parabola into an hyperbola, and the 
hn,crlrnln into a plain isosceles triangle. An<l the centre of 
the circle, which js its focus, divides itself into two focuses, 
as soon as the circle begins to degenerate iuto an eHip
si.q; Uut when the clJipsis cha11gcs into a 1m1·abola, one 
rnrlof its foci vanishes, and the rcmainingf'ocus goes along 
with the parabola when it dcge1teJ'atcs into an hyperbola. 
And when the hyperbola degenerates into a plain isosceles 
triangle, this focus becomes the vertical point of the tri
angle, namely, the ve1·tcx of the cone. So that the ccn
tl'e of lhe cone's base may be truly said to passgradua!ly 
tl1rough all tlte sections until it at·l'ives at the vertex of 
tile cone. still carrying its latus 1'Cctum along with it. 
For the tliameter of a circle being that right line which 
11asses through its centre or focus, and by which all other 
l'ight lines (lrawn within the circle are regulated and val
ued, may Ue called the circle's latus rectum; and though 
it lose the name of diameter when the circle degenerates 
into an ellipsis, yet it retains the name of latus i·cctmn 
with its. ftrst properties in a11 the sections, g1·adua1ly 
shortcmng as the fucus carries it along from oue section 
to another, until at last both it and the focus become co
incident, and terminate in the vertex of the conr. 

Equations of the conic sec;tions at·e del'irnd from the 
~bove pro1!crties. ~l'hc eq nation of any curve is an algebra-
1c expression, wliLrh denotes the r el<llionlll'twixt the ordi. 
nate and abscissa; the abscissa being equal to x, and the 
ordinate e.1ual toy. 
. JI' p be tl~e parameter of a parabola, then Y'=px; whicl1 
is an equation f.,r all parabolas. 

JI' a be the transverse iliameter of any ellipses, p its pa-
7' 

ra1neter; then y' =a (ax-x'), an &Juation for an el-
lipses. 
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If a be a tra11s>'erse diameter of a hyperbola, p its pa

rameter; !lien Y'=4; x ax+x'. 
If a be a second diameter of a hyperbola, then y' 

=f x al+ X"; whic11 are equations for all It) perbolas. 

As all these eq nations are expressed by the second 
powers of x and y, all conic sectiims are runes of the 
second order; and conversely, the lorns of C\el'y quad
ratic equation is a conic section, aml is a parabola., r1lij1se, 
or hy11erhola, according· as the fo1·m of ihe equation cor
l'esponds with the aborn ones, or with some other de<luc
ctl from Jines drawn in a different manner with respect 
to the section. 

General 7Jroperties of conic sections.-A tangent to a 
parabola bisects the angle contained by the lines d1·awn 
to the focus a11d directrix; in an ellipse an<l lJ}!Jerbola, it 
bisects the angle contained by tlie lines drawn to the 
foci. 

In all the sections, Jines 1iaral1el to the tangent are or
tlinates to the cliamete1· p;\ssing through the point of con
tact; and in the ellipse nntl hypci•bola, the diameters pa
rallel to the tangrnt, and those lrnssing through the 
points of contact, ar·c mutualJy conjugate to each other. 
If au ordinate be drawn from a poi11t to a diameter, and 
a tangent from the snmc point ·which meets the diameter 
iu·oduced; in the parabola, the pa1t of the diameter be
twixt the ordinate and tangent will he hisecte1l in the 
ve1-tcx; and in the ellipse aml hypCl'boJa, the scmitliamc
tcr will be a mean propoJ"tional between the scgm.ents of 
tl1e diameter, betwixt the centre and ordinate, and be
twixt the centre ancl tangent. 

The pal'allelograms formed by tangents drawn 
through the ve11:ires of any conjugate diameters, h1 the 
same ellipse or hyprrbola, will be equal to each other. 

Properties pee>dim· to the hyperbola.-As the hypcrbo
Ja has some curious properties arising· from Hs asymp
totes whirh appra.r nt fi 1·~t view almost incredible, we 
shall brieAy demonst1·atc them. 

(!) The J1yperbola and its asymptotes ncwr meet: if 
not, kt them meet in S (fig. 16.); then by the property 
of the curve KX x XE i• to SX• as GE• to Glll• 01· 
EP•; that io, as GX• to SX•; wherefore KX x XE will 
he e<1ual to tl1c square of GX; hut KX x XE, together 
\\ith the square of GE, is also equal to the s1p1ai'e of 
GX; wl1ich is absurd. 

(2) If a line be drawn through an l1yperbola pnr~lld 
to its secGnd axis, the rectangle contained b,v thr segments 
of that line, betwixt the point in the hypHbola and the 
asymptotrs, will be equal to the square of the second axis. 

For if SZ (fig. J6.) be drawn perpendieulal' to the 
~rcond axis, by the p1·operty of the rul'vc MG 2, that is, 
PE•, is to GE', as the squares ZG and the square of 
1\IG together, to SZ• or GX•; but RX• and GX• are in 
the same proportion, because the triangles RXG, PEG, 
are equiangular; therefore the square ZG and l\1G are 
equal to RX•, from which, taking the equal squares of 
~~2~nd ZG, there remains the rectangle RSV, equal 

(3) H_ence, i~ rigl1t lines be c1J·awi1 parallel to these
coml axis, cutting an hyperbola and its asymptotes, the 
rectangles .co11tained betwixt the hyperbola and point~ 
where the Imes cut the asymptotes will be equal to each 
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other; for.t'1ey are seYHally equal to the sciuare of the 
second a..-x1s. 

( ~? If from any points, <l and S, in an h,v]irrbola. 
the1 e be drnwn Imes parallel to !he as~ m11tofcs ct " bQ 
aud S b tl c, the rectangl<• under d a and cl c will be 
equal to the rectang·le under QS and S Ii; al•o tlir 
parallelogl'ams <la Ge, and SQG b, which a1·c criuian
~;.1~a;~1~~~ consequently propol'tional to the rectangles, 

For d;·aw YW RV pat·allel to the second axis, the IW

tanglr '\' d x d Wis equal to the rectangle RS )( SW· 
\\hc1•eforc WD is to SV as RS is to rl Y. But bccaus~ 
the tr1an;;'les. RQS,a YD, and GSV, e d W, arc cqnian
gulai., " d is to SV as c <l to S b, and RS is to DY as 
SQ to d a; wherefore, d e is to S b as SQ lo d a: and 
~1~. rectangle d e, d a, is equal to the rectangle QS, 

J>e~~~la~he asymptotes always approach nearer the hy

. For, because the rectangle. under SQ and S b or QG. 
1s equal to the rectangle under d a and 1! e, or AC aod 
QG is greater than a G; therefore, cl a is greater 
than QS. 

(6) The asymptotes rome nearer the hyperbola than 
any a.r;signahle distance. 

J,et X be any small line. Take any point, as cl in the 
hyperbola, and draw d a, d c, parallel to the asymp
totes: and as X is to d a, so let a G be to GQ. Draw QS 
Jiarallcl toad, meeting tho hype1·bola in S; then QS will 
be equal to X. For the rectangle SQ x QG will be equal 
to the rectangle d a x a G; and consequently SQ is to d 
a as AG to GQ. 

n any point be takrn in the asymptote below Q, it can 
easily be shown that its distance is less than the line X. 

Uses of conic sections.-Any body, projected from tl1e 
~u1face of the earth, clescl'ilJcs a parabola, to "·hich the 
dil·cction whr1:ein it is projected is a tangent: and thetlis
tance of the chrectrix is e~ual to the height from which 
a b?dy must fall to acquire the velocity with which it is 
proJertcd: hence the p1·operties of the parabola are the 
foundation of gunne1·y. 

All bodies acted on by a central force which decreases 
as the square of the tlistrmces jncl'eases, and impressed 
\~Hh ~ny projectile motion maki11g any angle "ith the 
tl1rectw11 of tile central fo1'Ce, must describe parabolm;, 
clli11scs, and hyperbolas, arcortling to the propot·lion ~c· 
tween the central and projectile force. This i• p1'0\ed 
by direct demonstration. 

The greatprincipk of gravitation acts in this manner: 
and alJ the heavenly bodies d~scrilJe conic sections, har
ing the sun i11 one of the fori; the orbits of tl1e µlancta 
al'e ellipsc:s, whose irans-wrsc and lesser di:tmt·krs are 
nearly equal. Itis uncertain whether some of the comets 
describe rllipses ·with rnry unequal axes, and so return 
afte1· a gJ"eat number of _H'ars; or whether they describe 
pa1·abolas and hn1ei·bolas, in which case they will ne
vr1· rPturn. 

They al'e of great use also in many other parts of the 
rnritliemntirs; in dialing·, for dt•Jineating the Rig11s in the 
vrojcdion of the sphrrc, many of whose circles arl' pro
ject<-d into the curves; in opti1J~. to reflect or refract ra:'s 
acruratrly fo a focus; in logarithms, and in thr higher 
parts of algebra, one or otbrr of them is continually ap· 
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11lird; ftn1I no onr can nrnkc nny grrat progreS~l in tlu~ 
111athcnwtit s. w1tl11ntt umll·1·stautling thorou.i;IJ.ly thecl1id' 
pl'OJll'l'til'H of couir <.il'dions. 

The pd11c1pal \\ l'it1•1·s 011 ronic sections in moclrrn 
da:s are, Hamilton, llobrrtson, Yincr, ?\cwton, Sim-
8011 a111\ Hutton. 

(;O:\JUG.\TE diameter, or axis of an ellipsis, the 
Rhot'l('~t ol' the two diamC'krs, or tliat hisecti.113 the trans
VU">C' a\.is. 

Co;un; \.T"E hyperbolas. Sec Coste SEcT1o~s. 
COl\JlJ G \TION. in gra111111a1', a regular di!,tr.ilm

tionof the sc,·c1·al iuikrtinns of Ycrbs in their different 
vuirrs, 111•1od~, ll'n"ics, num IJ1•rs, and irnrsons, so as to tlis
tiuguish tl1P1n from uno anfJtlwr. 

'fl1c Lntitrn haw foul' conjtigations, distinguished by 
thet rrn1inafiuns of' tlw iulinitive are iWc, e1·('. and rre; 
the vowels before re or the infiuitiYc in the fil'5t, second, 
and fourth conjugatiu11s, bcins· long ,-owe.ls, and that bc
fol'c re iH the infiuith c of the third being a short one. See 
Vow Er.. 

Tftc }~nglish li:nc sca1·nly any natural inflexions, dc
rh ing all their va1·iatio11s from additional particles, p1•0-
11011ns, &.c. "hence thcl'c is sc.:trccly nny suth thing as 
sti·irt ro11.iugation in that language. 

CON LUM, hemlocl~, a f.;l'11us of the digynin order. in 
the pc11tancl1·ia class of i1lants. and in the natural meth
od 1·a11king under the 45th 01·llr1·. umbdlat:e. 'l'hc pa1·
tinl iinoluna arc lialvcd, and most triphyllous: thcfrnit 
s111J,i;lubosc and quirnpic-Htriatctl, the strire creuatrd on 
each sick. 1l'hr1'l' :u·c fi\'C species; tl1e most remarkable 
a1·e: 

L Conium Afl'icanum, with ]ll'irkly seeds, a native of 
the Cape of Good Hope, and m1·cJy growing abo,·c nine 
i11d1es high: the lower ka' t"S arc divided like those of 
thl· small wild 1·11l·, nutl a.rcoragt·('yish colour; those up
on Ille stalk at·r 1mr1·ow, but of the same colour: these 
uc krmiuatcd by umbels of "hitc flowcJ"s, each of the 
lru·grr umhels bring cmnposctl of th.rec smaU onrs; the 
imolucrum has three nanow leaves situated undc1· the 
umbel. 

2. Conium maculatum, or the greater hemlock, grows 
11aturallJ on the sidrs uf banks and roads in many parts 
of' Amc1·irn. It is a biennial plant, \\hich i1erish('s after it 
has ripcuC'd its 8Cl'ds. Jt haR a long taper root like a pars
nip, lrnt smalkr. '!'he stalk is smooth, s11otted with pur-

111<-; and 1·ists from four to upwards of six feet high, 
b1"anclii11p; out to\\ anls · the top, with dccompoundcd 
INllTS. rrhe stalks arc terminated by umbels of white 
lloM'l'S. This sp<'Tics h; sometimes applied e,xicn1ally in 
the fo1·m of drcoction, inl'usiou, or poultice, as a discu
Hcnt. Thrsc am apt to excoriRtc, and their vapour is to 
some particularly disag1·cea[}le and hurtful. 'I'he stalks 
arr insignificant, and the roots very virulent. 'Yith rc
gal'd to itH .. il'tur, \\hen taken intema.lly, it has been 
~enrrally arrounkd 11oisono11s; which it doubtless is, in 
a hi~h dl•g1·<·c·, , .. hr11 usC'd i11 Oil) consitkrable fJuanthy. 
ll11t DI'. 8hH'l'k hns lah'ly found, that in c~rtai11 small 
do!o,l'S it maJ be taken with g1·eat safety; and that, with
out tli.,.onll'l'ing thr constitulion. it sometimC's pl'on:-s a 
powr1fol 1·<·fwlwttl in olJstinatr disorders. In srfrrhus, 
ilae init'1·nal am.I r'\ltt·nal use of hemlock haq b<·t·n found 
us<•l'ul. hut lllL'l'flll'.} has bl'<'n gcnrrally used at thr same 
fonc. In open rnnccr, it often abates the pains, au<l is 
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free from the constipating em-.rt~ of opium. It is l!kr
Wl'\C uc;cd in ;;n·ophulous tumou1·s rrnrl ul1'Pl's in grnrl'al. 
It h :llsu l"<'l'Olllllh'ntl rd h:i s1)111C in ('11in• nugh and rnher 
dist·ases. Its common and prrhaps l.J,·;;t form i-; that ,,f 
i11l~ p.'l\\"dt•l't.'tl leans, in thr dm;:• at first 11f two or thrrc 
g1·Rins a 1lar, whiC'h in som~ rascs lta"i hcrn .~1·a1ll!·dly 
i11rre<L'ied to 11pwa1·ds of i'tl.'O ounC'l'!-l without 1n·:1tluri11,:; 
giddiness. An extract from the sct•tl'i is :mid to }JJ' Hlure 
giddiness sooner than that from the IP<tP'S. llencC', 
while bl)tl1 the London ancl Edinllur.~h collrgPs havr ;..,ir
rn a ]>lace to the succus spissafos cic11tte, i11t1> thl' pl1ar
macopceia of the latter an extracluni semin1wt ci1·ulre is 
also infroducctl. 

3. Couinm tenuifolium, with st1·iatc<l scrd9, differs 
from the last in h~L\iug taller stalks, which a1·t• 11nt 1.;i. 
much spotted. Tile leaves m·r much narrower, and of a. 
paler green; a1)d this ditf<.·rcnrn is constant. It is a bien
nial plant. and grows naturally in Germany. 

CONJUN"CTION, in astronomy, thC' mcrting of two 
stars or planets in the same dcg1·ee of thr zodiac. 

CONJUNCTION", in grammar, an intleclinablc word or 
11articlt•, which scrns to join word'i and sen knees togeth
er, and thereby show·s tl1cit· rclalion or tlq>endcncc 01tc 
upon another. 

l:O:>IJURATIO:>I. To use conjuration, witchcraft, 
&r. ,,-as made felony by the 1st Jar. I. r. 12.; but that 
Sll(ll'l'Stitious statute haYing produrrd ma11y verniC'iOllS 
effects, it was wisely 1·r pealcd by the 9th Gl•o. U. c. 5., 
whc1·ei11 it is ruactt•d, tliat no in·oscc•dion, ~;uit, or 1wcJ
cecding, shall lie commf'11cl'C1 or cal'l'ird on against rmy 
person for witchcraft, sorce1·y, rnrhantm.l•nt. 01· conjura.
tion, 01· for cltat·ging another with any sttch offoncr, in 
any court whatsoc\ er. But, by the same statute, if any 
11e1·son shall pretend to exercise or use any kind of 
,v·itchc1·aft. sorcery, enchantment, orco1,juration, ,01• un4 
tlt•rtakc to tell fo1-tuncs, or pretend from his skill or 
knowledge in any occult or crafty science to discover 
where or in what ma11ne1· any goods ur chattels suppos
ed to ha,'e hcrn stolen or lost may be found; every per
son so offcntling, lu~ing com·ictcrl on indictment or infor
mation, shall suffer imprisonment for a year without bail 
or mainprize; and once in each (piartcr of iltc JCa1·, in 
some ma1·kct-town of the proper county upon the mar
ket-day there, stand openly on the i1illory for one hour; 
and shall also (if the court by which such judgment shall 
hr s·iven shall think fit) be obliged to sfre snrcties for 
lais;; 1od bchaYiour, in such sum and for such time as the 
court shall judge proper, according to the circurnstancrs 
of the offl·ncc; and in such rase sha.11 be f1n·thC'1' impri
soned till surh sureties shall lie given. 4 Dlark. 60. 

CONNARUS, Ceylon sumach, a genus of' the <lecau
dria order in the monadeJpltia class of 11la11ts, anti in tl10 
natu1·al method ranking with those of" hirh the order is 
<louhtl'ul. The stigma is simple; the cap.>iulc l>inllvec.I, 
unHocular, antl monospcrmous. There arc fom• species; 
the most rema1·kablc b: 

Connarus mo11oca1·pus. a native of India. It rises \\itlt 
a ligne:111s stalk eight or ten feet high, "hich is hard, 
rigid, anti rnnrcd with a black bark; and t.liviclcs up
w:u~ds into h\ o or ~ree b1·and1es with t1·ifoli:ttc kan:--1, 
li~n11.i;, long foot:talKs plar~d altcrnatl'. Lt i~ 1•rn11a.~ateU 
b) rntt111gs. aml 1s treated like othr1· tencler l'Xotks. 

l:O~NIYE::-1'1' 11alves, in anatomy, U1ose wrinkles, 
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r tllules, and ,·ascu]es, whicl1 arc fonl)(l111 tl1c inside of 
the two g1·eat intrstinrs, the ileum and jejunum. 

CONOID, in geometry, a solid body, generated by 
the rovolution of a conic section about its axis. See Co
!HC SECTIOS"S. 

CoNorn, elliptical, is a solid formed by the revolution 
of an eJlipsis about one of its diameters, and more gene
rally called a spheroid. 

CoNorn, 7inrabo1icar, is generated by the revolution of 
a parabola about its axis. 

CONOID, hyperbolieal, is generated by the rernlution 
of a.n hyprt•bola about itr; a.xis. 

CONOIDES, in anatomy, a gland found in the third 
vcutriclcof the brain, called pinealis f'1·om its rcsemhlance 
to a ]line-apple. Descartes fixed the seat of the rational 
soul in this gland. 

CONOPS, in zoology, a genus of insects belonging to 
the ordCl' rliptera; the characters of which are: the ros
trum is pot·rectcd awl joined like a knee; the antcnnre 
terminate IJy a flat and solid articulation, resembling the 
bo" l of a spoon, with a lateral bristle, which, when 
closely examitml, ap1icars to be very)iairy. Of .this ge
nus thr1-c arc thfrtecn species. 

1. The calcitrans is to b.c found every where, especi
ally in autumn, when it hal'rasses the horses, and clraws 
blootl from thern with its sting. 

2. The macrocc.·phala might at first sight be mistaken 
for a species of wasp. It is smooth; the forepart of the 
head is kmon-colour, as are the poiscrs; the feet arc 
dun-coloured; the thorax is variegated with black antl 
reddish dun: the same takes plaec with i·cs11cct to the 
segments of the abdomen, some oi' w}1ich a1·c t<lg·rd with 
lcmon-colonr, rl1ieily the sccoutl and part of the third to
wnrds the sides: the wings arc brown, watcr.:d, and 
clouded. rrhis beautiful conops is found in n1ctlo'\YS. The 
tlcn·u other species al'e not deserving pat'iiculnr notice. 

CONOPLEA, in botany, a genus uf the cryptogamia 
elass, order fungi; there are I.Jut one species knnw11. 

CONSANGCINlTY, or kindred, is the connection 
tH' relation of persons descended from the same stock or 
common ancestor; and is either liner.I Qr collateral. Li
neal consanguinity is that which subsists between per
sons, of whom one is descended in a dircrt line from the 
other; as grarnlfa.thcr, father, and son. Collateral con
sanguinity is that which subsists between l)('l'Sons dc
sctnded from. the same common ancestor, b.ut not from 
one anoU1er; as brothers, unties, and nephews. .2 
Black. 204. 

Consanguinity terminates in tlrn sixth ond seventh de
grer, except in the snccession of the crown, in which 
casc.itis continued to infinity. Marriage is prohibited by 
the chnrrh to the fourtl1 degree of consanguinity inclu
eiv~; but by the law of nature, consanguinity is no ob· 
staclc to marriage, exrc11t in the tliJ'ect 1h1e. 

The rivilians call jratres consanguine, those born of 
the same fathrr, in opposition to fmtres 1deri11i, wl10 are 
enly born of the same motlier. It is the common opinion 
tb"t the fonner was not rJlowed to complain of au inofli
cious testament, that is, of being tlisinllrrited without 
cause, except from the turpitude of the person appointed 
heir in thrir pface. 
CON~CRlPT, conscriptus, in Roman antiriuity, an 

t.J>pellation glYen to the senators of Rome, who were call-
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ed conscript fathers on account of tboir names being en. 
te1·ed all in one t•egister. 

CONSECRATLON, among medalists, is the ce1-emo. 
ny of the apotheosis of au emperor. 'rlie consrrration on 
medals is re11resentcd thus: on one side is the cmpcror'a 
head, crowned with laurel, and sometimes vriled, and 
the inscription gives him the title Dins; on the reverse 
is a temple or altar, or an eagle taking llight toward 
heaven; and sometimes the emJ?e1·or. is. seen in the air. 
~~·~i;:A;'!~.hy the eagle; the rnscr1pt1on always co,--

CONSEQUENT ef a ratio, in mathematics, the lat
ter of the two terms of a ratio, or that to which the antcre
dent is compared; thus in 11n: n, or m to n, n is the con
sequent, and 1u the antecedent. See RATIO, and PRo
PoRTlON. 

CONSEQUENTIAL losses or cla11<ages, in law. Jtisa 
fundamental priucipal of law and reason, that he who 
docs the first wrong, shall answer fol' all the consei1uen
tial damages. 12 i\Iod. 639. But this admits of liinita. 
tion. Though a man do a lawful thing, yet, if any dam. 
age thereby hcfal another, he shall answer if he could 
have avoided it. 

CONSERVATOR. an oflice1· ordained for the securi
ty and 1weservation of the privHeges of some cities and 
communities, haviug a commission to judge of and de
termine the differences among them. 

In most catholic universities there are two conserva .. 
tol's; one of whom decicles the differences between the 
regents, stmlcnts, &c. and the other takes cognizance of 
spiritual matters bctwcen ecclesiastics: the formcr jg call
ed conservator of royal privileges, or those granted by 
kings; the latter is called the conservator of apostollcal 
pri>ileges, or those granted by the j>opc. 

CoNSERv ATOR ef the peace, in our ancient customs, a 
person who had a special charge to keep the king's 
peace. The chamberlain of Chester is still a conscrrnto1• 
in that county; and petty constables arr, by the com· 
mon law, conservators, &c. of the king's pcarc. 

Co~sERVA.TO"R ef the truce arul Sfifc-conducts, an officer 
fo1·mei'IJ appointed by the king"s letters patent, whuse 
business it was to make inquiry of all offrnrcs commit
tecl against the king's trnce and safe-conducts upon the 
main sras out of the liberties of the cinque-pm1~. 

CONSERV A TO RIOS are musical schools establish
ed for the instrurtion of d1ildren in music. There are 
four of thC'se at Venice, designetl for the education of 
gil'ls, aml tlll'ee at :l'oiaples for the inst1'11ction of boys. 

CONSIDERATION, is the material rause of aeon
tmct, without which it would not be rifectual or bin<ling. 
Consideration in ronh'acts, is something given in ex· 
change, something that is mutual and rcripl'oral; :is mo .. 
ney given for goods sold, or work prrfnrmctl filt• wage!!: 
and a considei·ation of some sort or other is so abs'Jlutr
ly necessary to the forming of a contract, that a n1Ldmll 
pactwm .. ; or agrrement to tlo or pay any thing on one 
side without any compensation on tl1e other, is totally 
void in law; and a man cannot be compc:lkd to p:rform 
it. 2 Black. 445.Aconsidrration is necessary to crrah~ a 
debt, otherwise it is a nudu,ni pactirnt. Jenk. 290. in 
Pl.27. 

CONSIGNMENT, the sending, or delivering orrr, 
goods, money, or other property, to another p<rson. It 
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may be either ronsignctl unconditionally, 01• for some 
pa11icu1ar Jllll'pose. C11nsigned goods a1·e supposed in 
general to IJe the 111·opcrty of him by whom tltc~ a1·c con
signed, lrnt lo be at the tlbposal of him to \\ hom they are 
consigned. 

CONSILU)I, in law, is used to signify a speedy day 
appnintetl to argue a tlcmurrcl'; which the rourt gJ"ants 
al'tcr the demurrer joincll, on reading the 1'ecord.s oi'thc 
cause-. 

CONSlSTENTES, in church 11islory, an appclfalion 
given to such vcnitcnts as were permitted to assist at 
prayers, but not to partake of the sacrament. 

CONSISTORY, at Rome, is an ecclesiastical assem
bly held iu the presence of the pope, for the reception of 
princes 01· thcil· ambassadors, for the canonization of 
saint!-!, for the 1n·omotion of cardinals, and other impor
tant affai1·s. 

" ' hen a puUlic consil:itory is to be held, the pope's 
tlu·onc is m·cc:trd in tile grC'at hall of the apostolic palace: 
the pope is seated on cloth of gold, untlcr a canopy of 
the same, an<l the foot of the tl11·onc is conred witl1 red 
cloth. Tile r:u·di11al 1Jisho11s and priest., sit on the right, 
below the throuc, antl the deacons on the lel't, but so as 
to lnwe thcil• faces towal·ds the 1iopc. The archLishops, 
bhdwps, iwothonotaric!:i, a111.l other prchiJ.cs, sit on the 
steps of the throne: on the lowest step the subdcacons, 
audito1·s, clerks of the c11amber, and aco!_ytlts "ith wool
len cowls; and the ccrlcsiastical ofi:ke1·s or the po]1l'0 s 
couL·t on the ground. The nephews of the rriguing pop(•, 
and other Itoman pl'inccs, are l'auged on f'acU ~idc of the 
throne; and the entrance of the passage leading to the 
throne js occupied by the po1m's guard. Ilrsides the 
puhlic consistory, tlwrc is also a private one, held in a. 
J'etired chaml>er, called the ('ham1Jc1· of pa1)cg·ay, into 
which none are admitted but cm·•linals: h11rc the pope a.p
:pcat·s in a white silk cassock, nnd a. r e<l vdlet ca11 lnccd 
with silver; and here are Drst proposed and passed :1ll 
hulls for bishop1·ics, al>IJeys, &c. which are thence called 
consisto1·htl IJcnefices. 

In England, the ~u-chishnp nird bishop of eYc1·y diocese 
has a con!:iistory court, held before his ch:mrcllo1· or com
lllissa1·y h1 hi~ cathedral church, or othrr com·rnicnt 
1>lacc in his diocrRr, for rccksiasticnl causes. From Uic 
IJishop"s court the ap11ral is to the. ru•chbii;l101•; fr\)111 tlie 
arrhbishop".'i court to the delegates. 

CO.XSOLE, in a1·rhitecturc, an ornament cut upon 
the k(•y of an arch. which has a p1'ojecturc, aud, on oc~ 
f:t.'iion, srr\ c~ to supp1wt little con1ices, figures, busts, 
!1.nd ,.:t!-;l'S. 

CONSOLIDATION, in the civil law, signifies the 
uniting the possession or profit of la.nd 'Yith the 1wopcr
tJ. and d"iC VCI'Hil. Thust if a man has IJy legacy usu
Jh1ct11m fundi. antl a.ffrt'\\ n•·tls buys th(' property 01' rec 
simph• of tlir lirir, thi~ is called a consolidation. 

Cos8oLrn \TWV, in our law, is the unitin,g two brn<'
ficl's into one t..y assent of the 01·dinary, patron, and in
cumhrnt. 

CO'iSON.\NCE, in mu•ic, if we arc to deduce !he 
dl'linition of th<' WOl'd from itr; cfJUlOlogy, is the Cfft~rt 
of two or morr suund'i Ii ·ard at thr samr. time; but it!i 
~1·11e1·al signification is ronfinrd to conronlin.':?;' inten nlH. 
\\' ht·n H1r i11t1·1·' al of a rnnr;.mam·r is im'arjablr, it is 
rnll<·d Jll'tfrd; unrl whrn it mn1 be either major or minor, 
it i.i;i 1~·1•111l'_t l imrwrft>N_ • 
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tOXSOX AXT, a letter that rnnnot hr sounded with
out some single 01· doul>lc vowel before or aftt•r it. Con
sonant~ arc first divided into singl~ and doublr; the clou
Lle arc x antl z, tl1e rest are all singll': and thes1· are 
again divided into mutes and Liquids; clcnn muks, b. c, 
cl.f, i.•, g,j, k, p, q. t; and fou1· liquids, I, m, n, r. But 
the most natural didsion of consonants is that of the 
Hebrew g1·ammarians, who have IJccn imitated lly the 
grammarians of other oriental languages. Thrsc dh·i<le 
the consonants into five classes, with regard to the fi \'e 
Jlrincipal organs of the mice; which all contributr, it is 
truct lrnt one more notably than the !'est, to CC'l'tain mo
tlilicntions, which make firn ge11eral kintls of consonants. 
l:arh rlass rom1n·rhemls several consonants. which l'<'snlt 
from the tliffcrt·nt lleg1·ees of the same modification, or 
from the diffe1·ent motions of the same organs: tl1rse OI'· 
gan:'i a1·c tho throat, palate, tongue, teeth, lips; wlirnre 
the fhc cla!'ises of consonants arc denominated guttural, 
palatal, lini;ual. dental, anrl labial. 

COXSPIRACY, in law, the unlawful ronfrdcration 
of any pct·sons by oath or other covenant, that each of 
them shall ai<l and IJcar the other falsely and m:tlicinw'l
ly to indict Ol' cause to be imlictrd, 01· falsely to 1wn·e or 
maintain pleas. From which it seems dearly to follow, 
tha~ not only those who actually cause an innocent man 
to be indicted, and als•1 to be tried upon the inclict111cnt 
(whereupon he is J::mfully arquittc.<I), arc Jll'O]l('1·Iy <'On
spiratm·s; but that those also arc guilty of thi~ offence 
\\ho basely co11spi1·c to indict a man fal!:icly and mali
ciously, whether they do any act in prosecution of such 
confelkrnrv or not. 1 Haw. 189. li'01· this offcnrc the 
co nspi1·atol·s (fur tht·re must be at least two to fol'm a 
co11spi1·ac·y) may be indicted at the suit ol' the king, aml 
may IJ c scnkurcd to Linc, imprisonment, and pillory. 
4 Black . 136. 

CO:\'STABLE. Lo1•d high constaule, an anrirnt offi. 
rer or the crown \Joth of Engl a ml and F1·ancc, wlm1:1e au
tlvwity was so very cxtcnsh·e,- that the officr haB been 
laid aside in IJoth kingdl)mB, cxrrpt upan par·tkula1· oc~ 
ra11ions, such as the king"s rot'1mation. 'l'hc con!-italJI<' of 
F1·a.11C<' had his person privi!<'gr1!, an:l during the kiug··s 
minority was named next to the }l-l'iucrs of the blood. 
The army obeJed him next the king. He managrtl all 
that belonged trl war, either for pi1n:sl1nwnt of dclin
<111 cnLs, distribution of bo.1ty, s,11Ten:ler of plarr1:;, kc. 
'rhe juristlirtion and functions of this oflire wr1·<' aft1..'r
wards in the m2.reschals of F'ranrr. The l'unc-tinn of the 
constable of England consisted in the ra1·c of' the corn. 
mon prace of the land, in deeds of arms, and matter of 
war. By a. law of Richard II. the·conl!t;tblc of Eugland 
J1ad the determination of things rnnccrning wars arn..l 
blazom·y of armst which could not I.Jc difwussc1l by tlm 
common Jaw. The first constable wni:i r r raird hv the 
Com111 rr01·: the ofticc rontinuc<\ hrrt•dHa ·y till t11r 13th 
of' Henry VIII.; when it was laid ;lsitlt', a'i b1·:ns so pow .. 
crf'ul as to IJcrome troul.Jleson1r i<l thr king. 

CovsT.\BJ.l~: IJ)- the laws of Alfrnl, thP frrrmrn wer~ 
to distribute thcm'i('hrs int-0 dcccmarirs c1n·I ht1ntlr1·d~; 
anil cvrry ten freeholders chose an mrnual offi,·er. whom 
thr) rallr<l constable, horsholt.lel', tithingman, or hr;ul
bor~~i~h. as the hrad of the dl:'ren11m·y or ten. Tl1r~f' in 
C'"\"t·ry h1m,lrrtl where there was a ft.udal lord. wrrt' i.;- ··1u·n 
in aur1 admitted by tbr lor<l of his skwal'cl, in hb I· ·t; 
but where there was no feudal lord, the sheriff, in his 
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turn, hatl the ~·mcaring of them in. So if tl1nc 1•;a.:; no fcu
tlal lcJl'tl of the hundrril, a.n annual t1l1kCI' was ch 11sd1, 
who was tn t11•csidc over the wh.>lc hun<lrcc.I, and w~lS cal
led the hi!';h constable. 

CO:\'.STA'l', in law, a certificate that !he clerk of the 
pipe and au<litors o~ the exchequer grant a~ the request 
of any person who rntcntis to plead or move.m that~ouJ"t, 
for the discharge of an)' thin.g. A ronstat is supcrw1· to 
an ordinary ccrt.ificak, because it contaius nothing but 
\\hat is l''·idc11t on rer01·ll. 

CONSTELI,ATIO:\, in astronomy, a system of se
veral stars that arc seen in the hen' ens ncm· to one ~mo
ther. Astronom.ers not only mark out the stus, bnt, that 
they may better bring them iuto order. ilicy distiu,e;uish 
them. by their situation and positkin i11 ~·t·spert to each 

~;.11t~~·f1s~~~~t~~;~:~~~·u.~f1:!~~;:gd~~~~~~~~~~~~~n t~1~~~at~:l:~~~~~~:~ 
constdlatiun; and l'or the 1Jcib~1· distinguishing and oU. 
.scl'Ving them, thPy t•cdncc the ronstcllations to ihr forms 
of animals, as men, lrnlls, bears, &c. m· to the images of 
some thing·s known, as of a crown, a harp, a Lrnlanrc. 
&c. or girn them the namrs of those whose mcrni:n·ics, in 
consideration of some notable exploit, they hacl a mint1 
to stransmit to future ages. The <fo ision of the stars by 
images and figures is of great antiquity, and set·ms 
to Uc as old as n.o:;tronomy itself: foi· in the ancient 
book of Joi.>, Orion, Arrturus, and the Pkiades. arc nwn
tioned: an<l we meet with the names of many of the ron
stellntions in the writin~s of the first poets, HBmcr and 
Hesiod. Sec AsTno11rnMY. 

The ancients, in their divi'iion of the firmament, took 
in only so much as came under tllcir notice, distributing 
it into forty-eight. 1\fodel'n astronomers di~ide the whole 
starry firmamcut into three regions: 1. The zodiac, 01· 
that portion of the heavens in which the planets woultl 
appear to mo1·e, to an eye placed in the sun. The lireadl h 
of this space depends on the inclination of the ol'bits in 
which the planets mO\l·e, to one another; and includes 
twelve consteHaiions, commonly called the signs of the 
zodiac, viz. aries, taurius, gemini, cancer, lea, vi1·go, 
lHH'a, srorpio, sagittarius, capricomus, afJllarius, and 
pisrcs. £. All that region of the heavens that lies on the 
nol'th side of the zodiac, which contains 21 constellations, 
viz. the ursa minor an<l major, draco, cepheus, bootrs, 
corona se1>tcntrionalis, bercules, lyra, cygnus, rassiopcia, 
pcrseus, andromcda, triangu1um, auriga, lleg·asus, equn· 
leus, dclphinus, sagitta, aquila, serpentarius, antl Sf'J'· 

pens; to which W<'re added afterwartls two others, Yiz. 
tlrnt of antiJ1ous, which was made of the stars not ind ml~ 
ed in ;_my image, near the eagle; and Berenice's hair, 
coi1sisting of stars which arc near the lion's tail. S. That 
region on the southern side of the zodiac, which con~ 
tains 15 constellations, knmn1 to the ancients, viz. cetus, 
the cridanus, 1cpus, m'ion, canis major, canis minor, 
argo, hydra, crater, corvus, CC'ntaurus, Jupus, ai·a, corona 
mct·idionalis, and piscis australis: to these are lately 
added twclYe more constellations, 'vl1ich are not to br 
seen by those who inhalJit the northern regions, because of 
the convexity of the earth, but in the southern parts they 
are very conspicuous; these are the phcenix, grus, pavo, 
indus, a\-~S paradisi, ti·iangu1um australe. 111usca, f'ha
mcleon, p1sc1~ volans, .toucan, hydrus, :xipl1ias. The 
galaxy, or nulky-way, is also to be reckoned among the 
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COlhtdlat'iunR. Src each Clmi;frllation, amt the numbC'r 
of stars it conbius, under its proper head; and aho tlrn 
a1·ticlc AsTROXO)l £. 

CUXSTITL:TIO:N, an ordinance, clcri<;ion, l'C'"'t1la. 
tion, 01· law, nHtde h)- a11tliol'itJ of auy sn1wrior, ~de
siastin·.l or ch il. The ronstitution'i of the Roman rm-
11e1·01·s make a part of the ci' ii law, and the ronstitu
tious of the church make a pai•t oftliC' ra11011 law. 

CoNsT1TUTIOlli-, by way of eminrnrt·~ is an appella
tion given to tl1:it hull or pope Cle111e11t XI. 11 loirh UC· 
g·ins "itlt the w01·tl unig•t·nitus. 

C.:oxsTITUTTos, apostolical, a collrrtion of l'C'gulation!J 
attrlb11tetl to the ap1istfos, :tll!I ~npposrd to l11n1· bcrn 
collected by St. Clernt·nt, whose na111c likt'\\iSl~ 11u~y hrar. 
It is the general opinion, ho,H!Yt'l', that tlH'J :tl'r spul'i
ous. and that St. Cknwnt hall no concrru in them. 
'l'hC'y appcun•d first in the 4th ag·e. hut ham Uee11 murh 
clian;o::<'d awl col'ruptcd since that tiiur. 'l'hC'y arc dh id
cd into eight book~, consisting· ofagrcal numUcrof1·ulC's 
and prct'C'}>ts. r<-•lati11g· to the dutirs ol' Clil'isfians. and 
partirulal'ly the cercmonirs aml dif-idplinc of tlic rlrnrch. 
Mr. "-histon, in opposition to the g·rnr1·al opinion. as
scl'ts them to be a part of the sacred writi113·.'i dictated 
by the apostles in thriL' meetings, and written tlown l'rom 
thcil· o" n mouth~ by St. Clement; and intcudcd a~ a 
supplcmrnt to the New Testament. 01• 1·athl'r as a S)S· 
trm of clu·istian faith and pulity. The reason why the 
conslitutions arc suspcctetl by the orthodox, and pel'haps 
the nason also wl1y ihci1• ~;cnuinrness is defended by 
l\fr. W liiston, is, that they seem to farnul' Arimiism. 

Cox-sTITUTios, in a flhysical sense, is that parHru
hw disposition of the human body, which results from 
tlic in·o1Jerties and mutual actions of tllc rsolids and fluids, 
and which renders them capable of exercising the func· 
tiomi 111·oper and conformalJlc to nature. 

UONSTRUCTION, in geonll't1·:', is tl1e clrnwing 
s:.ich lines, such a figure, &c. as a1•e prcdously neccssa-
1·y fot· thu making ai1y Llcmonstration np1H~ar more plain 
and un<lrnialile. 

CossTUUCTIO~ cif equations, in algeLl'a, is the fin1\ing 
the roots or 1111k11own {jliantities of an equation, by 
gcometl'ical construction of l'ight linrs or cu1·ves; or the 
reducin.~ given N(UaJious iuto gcomrtrical ftgul'es. And 
this is <'ffectctl by lines or curves, according to the onlcr 
or rank of the equation. 

The roots of any equation may !Jc Uctermiued, tl1at is, 
the equation may IJc com1tructrd, by the i11tcrsrrtio1rn of 
a straig;l1t line with another line or cnnc of the same 
dimeusinns as the equation to be construried; fo1· the 
roots of the equation are the ordinates of the curve at 
the pl)ints of intrrsection with the right line, and it is 
wc-H known that a Clll'Ve may be cut by a right line in 
as many pnints as its <limcnsions amount to. Thus, then, 
a simple equation "ill be constructccl by the intersection 
of one 1·ight line with a.nothel'; a quadratic cquation,_or 
an cffccktl equation of the 2tl t•auk, by the intersection 
of a right linr with a cfrclc, or any of the conic sectioni; 
which a1·e all lines of the 2tl or<lrr, antl "hich may be 
rut by the right line in two points, thereby gh-ing ~he 
two i·oots of the quadratic equation. A culJic rquatmn 
may lw co11stnictctl by the iutCl·r;cction of the right line 
with a line of the Sd orde1·, and so on. 

But if, instead of the right line, some otbcr line of a 
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high<'.r order be usrd, thrn the second linf'_, whose intrr ... 
sN:tions with thf' furmrr at'c to <lcterrninc the roats of 
1hC' rquntion, may !Jc Ltkl'll as many dint"n~ions lowC'I' ns 
the fo1·11wr is ta.ken hig-her. And in g1'n£'t·al an C'flU:ttirm 
of any hrighi will Ur constt·uclcd by the iatcrsl'<'lio11s of 
two lines whose dimcnsiou":i, multiplied togt•thrr, pro. 
'lucc thr <lim<'n~ion of the gb·en cqnatiim. Thus, tl1r in
tersections of a tire-Jr with the conic sertions, 01' or these 
with each othrr, will construct the l.Ji<1uarlratir c11uat.inrn;, 
01" those of'1Ji". l'om·tl1 powc1•; and the intE'l'SCCtiOllS of' the 
C'irrlc or conic sec lions "ith a lJne of tltc thi1·tl ol'dcr, 
will ron.i;trnrt U1t· equations of the fiftl1 and sixth powrl's, 
and so on. -For cxamplr: 

To coustr11l'l a .i;im7i!e equation. This is done by re
solving 1.lic gbcn sim11le cqun.t.ion into a propo1·tion, or 
fo1ding a thinl or fourth 1n·oportirmal, &.c. Thus 1. ff 

tlrncquation IJc ax·=bc; then a: b :: c: x=~, the fourth 

})ro1>ortional to a, b, c. 
b' 

2. If <tx = b2 ; then <t: b:: b: x =a, a thil'd propor-

tional to a and b. 
s. lfax=fJ'J.-c2;thcn,sinccb2-c2= i;-+'C x b-c, it 

b+cxb-c 
will be <t: b +c : b- c: x =--a--' a fourth pro-

p011.io11al to a, b+c, rind b-c. 
4. _If ax=b2><,c2; thr11 ron!it1·uct the riglit-anglctl trina

glc ABC, (Sec Plate XXXIX. 1\1 isccl. fig" 17.) whose base 
is b, and pr1·pcnclicula1· is c, so shall the squarn of' the 
11n1othenusc IJc b2 +c2, wl1ich call ft2; then the equation 

is a.x=/1 2, a1Hlx=~, a thi1·d proportional to a and It. 

To construct a rpuulral'ic equation. 1. If it be a si11111lo 
c11rn.d1·atic, it may lrn l'Cducecl to tills form x 2 =a !J; and 
hence a: x :: :x;: b, or~= y'"iLb a mean pmpoi·ti.11ial 
bctwern a and b. Tli_c1·cfore upon a straight li11c (fig. 
18) takt: AB=fLj and DC =b; then upon tlicdiamd<'l' A 
C tlcscribr a srmiri1·c· lt', ancl raise the perprnclicular IlD 
to med it in D; so shall llD bc=x the mean pl'Oportioual 
sought brtwern AB and llC, or between a and b. 

!?. Jfthct1uadratir be atfrctcd, let it fil'st bex2+2ax 
= b~; tht•n form thl' l'ight-angled triangle whose base AB 
(fl!;'. 19) is a, and p•.•1·pendirula1· BC is b; and with the 
ct:nh·r A and 1·aclius AC. drsnibc the st•micirdc DCE; 
so slut!! Dll and BE lw the two roots of the given qua· 
dratir t•quation .'t'2 +2 a.'t'=b2 • 

s. If thr quad1·atic be x 2- 2 ax= b2, thcu the constr11c
tio11 will be UH.' same as of the 1n·eccding one x 2+ 2 a 
x=b2. 

4. But ifthr l'o1•rnhe2a.10-X'=b'; fol'rn a1·i.~ht
an!;'l<0d fri:u1!;'lt- "host• hJ'J1othcnuse FG iA a, (fig. 20.) 
anil ]l{'J'j)CJl(lkula.i· till js b; then with the radiu~ .F'G 
and c·rntrr F clt•s1Tibe a semich·cle IG.K; so shall I U 
and HK be tlw l\H• roots of' thr equation 2a.x---a:" =b2 
01· ;t·2-2 a .t.' =-Ill. St•(• :\Iarlaurin"s Algebra, part iii, 
cap~ Q. :nul 8il11p.-;on°s Algt:brn, I>· 26¥. 

To COll.''ilr11rl eubic aml biqu(l(fl'fttir equations.-These 
at't' ronsft-urtrd hJ the i11tcrsectio11s ol'two conicsertionc;; 
frw tht· r1Jt1:ilian "ill t•i,r to four dimensions, by which 
art· ddrr111ii1ul tlw onlinafrs from the fou1· points in 
whir h UH~~l' c 011i1 · sec thus m;\,V cut one another; and the 
conic s<thuns may be assumed in such a manner, as to 
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make this eq'lation coincide with any prormserl biqnadw 
ratir, 5;) that thl":' 01·dinatea from thcsr fou1· intt•r."irctio11s 
\viii be equal to the roots of the J>roposrd bhp1:Hlrati1._ 
"hl'n one of the interscrtions of the ronic section fall~ 
upon the axis, thrn one or Urn Of•dinatcs \'itnishcs; !Uld 

the equation by \\hich these ordinatt's aN'' <leterminrd1 
will then be of three dimensions only, or a cubic; b 
which any propost"tJ cubic equation 1i1ay be accommo
dated. So that the tL1-cc remaining ordinntrs will be 
the t•oots of that proposed ruble. The conic setions for 
this pu1·pose shollid be such as arc most easily described; 
the ('i!·rlc may be one, and the para!Jola is usually assu
med for the otl1cr. 

CONSUBSTANTIATION, a tenet of the luthrran 
churcli "ith rega1·tl to the manner of the rha11gc macln 
in the b1·ead and wine in the cucharist. The di\-ines of' 
that profession maintain, that after ronc;crration . the 
body and blood of our Saviour are s uUstantia.lly present, 
tr.~;cther with the substance of the bread and wine; 
w/1ich is called consubstantiation or impanation. 

COXSUL, is an officer cstabli.,hed by vil·tue of a 
conuni . .;sion from the king and other 111-inccs, in all fol'
rign countries of any consi<le1·able trade, to l'~trilitatc :md 
dcspatd1 business. nnd protect the ml'l'cha.nts of tlic na
tion. The consuls arc to maintain a corrcspo nd<'nrc 
with the 111i11;strrs of England 1·rsiding in the (·ourt9 
whereon tl1ci1· consulate dcpC'ntls. 'l'hr~ arc to suppo1·t 
the commel'CC antl the inte1·rst or the nation; to dispose 
of the sums g-ivrn aml the prcsrnts m:ulc to t11e lot·tls 
and prindpnls of plnces, to obfoiu thci1· 111'otcction. amt 
Pl'('Yrnt the insults of the nali\ ('S Oil the mr1Tliants ur 
the nation. Dy the treaty or Uh'rrht iJctwecn Great 
Britain and Spain, t.hc consul i•esidi11g in the k_iug of 
Spain's <lruninions shall take invcnto1·ies of the estates 
of the Eugli.i;;h «lyin,g intestate in Spain; and these es
tates shall be intrustetl to hYo or tl11·ee lllet"rliants, for 
the scrul'ity and Lcuefit ut' the heirs and Cl'editors. 

CONSULTATION, in Jaw, a wl'jt IJy wliirh a cause 
being remornd from the s1Jit·ituaJ cou:·t t'J the king"s 
court, is returned thither again; and the l'L'as;m is, that 
if the judgl~s of the king"s cour t, Uy comp:u·:n!;' the libel 
with the suggestion of the party, find the s1Jg·g-1·stion 
false or not p1·oved, amt ou that account the cause to !Jc 
wr.}~fully calle1l from the ccclcsiastirnl C'Oul't, then upon 
t!Jis ru11s11ltatiun or c1eliberatio11 thev dcc1·cc it. to he 1·c
t11rnrd. This "l'it is in tl1r nature ~t' a p1·orcdt•1Hh; :yet 
111·opc1·ly a cousuitation ougl1t not to Lr g'l'antNI, only in 
cases\\ licl'c a pc1·son cannot 1·cco,·c1· at the ('.Olllln1H1 law. 
In causes of' wJ1ich tltr ecclesiastical :inll i;;piritual cou1·ts 
ha Ye jm·isdiction, and tl1ey arc 1rnt mb:.t·d \\ith any t•.·m
poral tl1i11g; if suggestion is made fo1· a 1u·:•ilihitio11, a 
cousultntion sliall be awanktl. Sec Pn.0111u1TJO\. 

CONSUMP'rlON, in medicine. a word or \Cl'Y rx. 
kusin"I signification, implil's all dis·11·dl•1·s that lu·i11g 
any decay or waste upnn the roustitution. Sec Mt~UI· 
ClNE. 

CONTACT, is when one line, pJanr. or liotl,,-, is 
made to touch anothl'I', and the parl'; that tliJ thus touch 
arc called the points or pl ares of cuntart. The ront..tct 
ol' two sphcl'iral bodies, all(! of a tnng<·nt with tue cir
cumfrrrnrc of' a circle, is onl) in our poiut. 

CONTAGION. Soc MEDICINE, 
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CONTENT, in gcometl'y, the area or 'luantity of 
matter or space included in certain hounds. 

CONTIGUOUS A,.GLES, in geometry, arc s•1ch as 
l1:wc one kg common to each ang·lc; antl art' sometimes 
called adjoining angles, in contrad isti11ction to thnsc pro
durctl by continuing thcil' legs tbrough tltc point of con
tact, whicl1 a1·e. ra!lctl opposite or vertical angles. 

CO.NTlNGENT, something c2·:ual or llRCHtain. 
Ilence future contingent, in logfo, denotes a conditional 
e' ent which may or may not happe~1. a!·cording a.s ci!-
cumstances fall out. The ancient Sori.nians mail1ta.inetl 
that Gull cannot fon:iCe futu1·e contingents, bccamrn dc-
11en1Hng 011 the free motions of the wHl of man. 

CoN'rINGEN".l' is also a term of relation for the quota 
that falls to any person upon a cliYiSiOn. rl'!lllS each 
pl'inre in Gernrnny, in time of war, is to furnish so nm
ny men, sn much money and m.miition, for his contingent. 

Cox•rn-GEK'.l' usE, in law, is an use limited in a con
veyance of lands which may m· may not happen to vest, 
arror<ling to tl1c contingrncy mentioned in the limitation 
of the use. Aml a.contingent i·cmaiudcr is where no pre
sent int_erest passes; I.Jut the estate is limited to take ef
fort. either to a dubious aml uncertain pc1·son, or 1111011 a 
dubious antl uncertain oYcnt; so that the 1m1·t.irulm· estate 
may cha11cc to he c.letcrmincU, and the rcmaindt:'r never 
take effect. 

CONTINU.A.N CE, in law, is the continuing of a cause 
in court by an ent1·y made for that purpose upon the rc
@or1\s there. 

Cot.."TINUANCE of a writ or action, is its continuing in 
force from one term to another, wLeJ'C the sheriff has not 
retumed a former writ issued out in the same action. 
'Vit~Jl·~spect to continuanres, the court of king's lmncb is 
not to enter them on the roll till after issue 01· den1 mTcr, 

and then they eutcr the continuance of all on the !Jack 
before judgment. 

CONTlNUA"l':DO, a term used in a special declara
ration of trespass, where the plaintiff would reco,·er 
damages for several trespasses in one autl the same action. 
To a\•oid multiplicity of suits, a 11crson mav in one ac
tion of trespass recover damag·cs for man"y trespasses 
committed, by laying the same to be done with a con
tinuanclo. 

CONTINUED PROPORTION, in arithmetic, is that 
where the conseq ucnt of the first ratio is the same with 
the antecedent of the sccoml; as 4 : 8:: 8: lG, in confra
distinction to the discrete proportion. Sec D1scRET£. 

CONTINUO, in music, signifies the thorough bass, 
as basso continuo is the coutinual or thorough bass; which 
is sometimes marked in music l.Jooks by tl1e letters n. c. 

CONTOBARDITES, in church history, a sect of 
heretics in the sixth century, who allowc1\ of no bishops. 

CONTOUR, the outline of a figu1·e. It is sometimes 
1~sed with great latitude, to express the general cast or 
Jmcaments of the visage. Sec PA.INT ING. 

CONTOURNE', in heraldry, is used when a beast is 
r~p.t·escnt~d standing or running with its face to the 
s1mste1• side of the escutcheon; they being ahvays su11-
posed to look to the ri1;ht, if not otllerwisc ex]ll'cssecl. 

.CONTOURNIATED, a term among anti<p1ai·ies ap
plied to medal~, the ed,ges of wl1ich appear as if tumed 
m a lathe. This sort of works seems to have had its ori-
5in in Greece, and to have been designed to \lerpetuate 
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the mrml')ri<'q of grral mrn, p:.H'tirulal'lv tliosc who had 
hor;u! away the pl'ize at the s~1lt.'mn g1\mcs. Su<:h are 
1.hosc remaining of Uomcl'. SrJbn, Euclitl, P}tlrngora_"· 
Socl'ates. and several athlcta'. 

CONT HA FORM\ 'r rm;t,ATIOXts, a writ that lie . .; 
whC're a m<m had givrn lauds to t!1c wal'dc11 :trnl ma'>kl· 
of an ho~pitnl, to support ce1·lai1t poor mrn: if tlin alit
nated the land, then the tlon·n' or his heirs shm1ld. Uring 
tlii;:; wt·it ta rccfn-er them. 

CoNTR \_ FoR:i11.u.1 S'l' \.TUTI. the usnnl conrlu'>iou or 

en't',Y i1Hlktme11t wr an offi•ncl~ ncatc<l lly sta.tutt'. 
CON'l.'R:\ .. Foll~Lnt f'EOFFD1E~TI, is a Wl'it wJiich 

lies for tl1;• hcil· of a pc1'..;011 cnlhJffetl or lands 01' tl'ru• .. 
mrnts, who is <listrainC'.ll iJy the lortl for nirm• sct·liccs 
than arc rontaincil in tht:' cluu·trt· of frolfrncnt. 

CONTR.A .. BAND, in romrnrrce, a prohil.Jitcd cornmo. 
dit.Y 01· mctThantlise I.mug-ht orsu!d, impol'tetl ot· C\f)OJ·h-dt 

in p1·cjuti.ice to the laws antl ,01•di11auces of a stat!•, or tlie 
irnl>lir prohibitions of the son•1·cign. Con1ral.Jand ~ood1 
arc not only lia!Jlc to confisratiun thcmsdns, hut als;1 

subject all other mC'1·cliawlisc found with them in the 
same box, bale. or pa1·ccl, t1Jgctllcr with the Jwri;r.i.;. 
wagg;on<;, &r. which conduct them. rrherc arc ro11tra
bancls likewise, which. ber;idcs the forl'eiturcs ol' the 
goods, arc attended with sr.n·rn1 irnnaltics an<l dbabili. 
ti rs. 

rrhc principal goods }Jl'Ohibitr<l to be im1}Qrtcd info 
Gnat llritain, are *alamodes and Jnstrings, except iu 
the port of London, and by licence; .:JSammunition, with
out licence from the king; *arms, without licence front 
the king; *bits for bridles; *(rnpish Uooks; brandy or 
rum, in casks less than 60 gallons, or in shi11s lc.c;s than 
U tons l.Jurtlcn; *buttons of alJ soPts; Jll'inted, painted. 
stained, or dyetl callicoes; cards for wool, and playing 
ca1·<li;; clmcolate ready made, or cocoa paste; cinnamon 
witl1out licence, except from India; *woolkn clotl1!1; 
*tlicc; lcathel' gloves; East India, Persia, and China. 
w-rought s:Iks, Ileugals, ~ ".' uffs mixed with silk. 01· lierha, 
except into tlte port of London, and under svcdal rtgu
lations; *Mng·es of silk or th1·ead; ,gold or silH·r tlir('ad, 
lace~ fringe, or other works mn.<le thereof; *malt from 
beyond sen; *salt in sltlps under twenty tons, 01· not ill 
liulk; *silk embroidered, twined silk; *wrougl1t silk 
mixed wit!1 golU, silver, or other materials; *-tl'a, cx('e.pt 
by the India company; tobacco nutnul'actured; *otr11~1ls 
or war, without licence from the king; *rut \\hale-bom·. 

Goods prohibited to be exported, arc boxes. casrH, or 
dial-plates, for cJocks and watches, without the nun·~
mc11t and makers' naJnes; bullion, without proper certi
ficates, ~<c.; frames for stockings; metal not of British 
ore, except coppel'-bru·s; wool; scouring and f111ler's 
clay; sheep and sheep-skins with the wool; tallow; utcn· 
sils use<l in the silk anil woollen manufact01•y; wluto. 
ashes, &c. 

N.l!. Such goods in the prcreding list as have ~ 
asterisk perfixed liefore them, licsides the forfeiture ID 

common witlt the rest, are attended with several 
penalties. 
CO~TRAMANDATIO PLACITI, c0<mtermanding 

what was formerly ordered, and giving the defendant 
further time to answe1• 

CONTRACT, a covenant or agreement between two 
01• more pct•sons, with a lawful consideration or rauee. 
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Contmrt" arc two-fold, rithrr express or implied. Ex
press contracts are, WlK'l'C the tC!'lll~ of the agreement 
arc opc1Lly uttered, rut to pay a stated price for certain 
gond!:i. lmplird, arc snrh as reason antl justice dictate, 
and which thcrcfo1·r the law presumes that every man 
undcrtakrs to perform: thus if a man takes up wares 
ft•om a. ti·adrsmen, without any agreement of price, the 
law conrludrs that he contracted to pay their real value. 
2 Black. 443. 

'l'hcsc arc good contracts in law, because there is one 
thin,; in consideration l'c>I' an another; but if a prl'son 
1n·omises to give or pay 20.~, which afterwards, on being 
demanded, he refuses to pay, no action Hes to l'Ccover 
it; because such a promise will not amount t.J a contract, 
it being no more than a bare promise., termed in law 
nwdum pactum. Yet if any thing was giYcn in consid
eration of surh a prnmise, was it but to the value of a 
penny, it is dccmecJ a goo<l contl'act; and consequently 
will be bin<ling. In contracts the time is to be regarded, 
in and from which they arc made; and there is a <lilfcr
cnce where a day of payment is limited thereon, and 
whcl'c not: for when it is limited, the contract is good 
immediately, and an action lies on it without payment; 
but in the othct· case it is otherwise. 

CONTRACT, 'Usurious, is an agreement to pay mol'c 
interest for money than the laws allow. See Usunv. 

It is a devastavit in executors, to pay a debt upon an 
usurious contract. 

CONTRA-HARMONICAL proportion, in arithmetic, 
is that relation of three tcr•ms, wherein the difference of 
the first and second is to the difference of the secoml 
and third as the third is to the fi1·st: tJrns, s, 5, anti 6, 
arc numlwrs contra-lrnm10nically Jll'oportional, for 2: I 
: : 6: 3. 

CONTRAST. the artificial opposition in works of 
painting and sculpture, of groups, attitutles, 01· colours; 
so as IJy their val'icty and striking diifcrcucc, to en
hance the value of carh other. Sec PAlNTlNG. 

CONTRA'I'E-WHEE.L, in watch-work, that next to 
the crown, the trrth and hoop of which lie contra1·y to 
those of thr other wheels, whence it takes its name. Sec 
C.LOCK-WORK. 

CONTRAVALLATION, in the military art, implies 
a line formed in the same manner as the line of circumval
]ation, to llefen<l besirgel'S against the entcl'pl'isrs of the 
~arrison; so that the army forming a siege lies b~twren the 
linrs of rircumvallation and contravallation. The trench 
of this line is towanls the town, at the foot of the parapet, 
and is never made but when the gal'l'ison is numerous 
enough to hat'ass anti interrupt the besiegers by sallies. 
'l'liis line is constructed in tlic l'enr of the camp, anti by the 
same ruk as thr linr of circumvallation, with tl1is <liffcl'
encc; that as it is only intended to l'rsist a body of t1·oops 
much infl•rio1· to a f'urcl' wl1ich might attark the circumY<ll
lation, so its parapet is not mado so thick, 1101· the ditch 
so wide and drrp; six fret is s118kie11t for the first, with the 
ditrh eight kct hl'oad nnd five f'cet deep. 

CO:\'l'R.\ YEtn .\, in the Ulate1·ia rnrdica, the name 
by which the root of thr dorsknia plant is known in the 
sho}lS. Ser M \TElUA l\IEurc \. 

CON'l'RE, i11 llt'raldr)·, an apprllation gi"·rn to sevrral 
bearings, on accouut of thdr cutting the shirld contrary 
and opposite \lays. 'l'hus we meet \\ilh contre-beud, 
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conb•e-cbcvron, confre-pale, &c. when there rtre two or
dinaries of the same nature opposite to each other, so a:, 
colour may be opposed to metal, antl metal to colour. 

CONTRIBUT!ONEjacicnd<L, in law, a wl'it that lirs 
wlJcJ'e the tenants in common arc IJountl to do the sam~ 
thing, and one or more of' them refuse to contrilJute their 
pal't; as where they jointJy hold a mill pro indiviso, anti 
equally share the profits of it, if the mill fall to decay, anti 
one 01· more of the i1ersons refuse to contribute to its 
rc11aration, the rest shall haYe this w1·it to compel them. 

CONTROL, Co>1PTR0L, OI' CoNTRoLE, is pt'opcl'ly a 
double register kept of acts, issues, &c. of the oniccrs or 
commissioners in the revenue, army, &c. i11 ordCl' to per~ 
ccive the trtte state thereof, and to certify the truth, and 
the due keeping of the acts subject to the cnregistcrment. 

CONTROLLER, an office!' appointcu to contl'ol 01· 
oversee the accounts of other ofliccrs, anti, on occasion, to 
certify whether or not things have been controlled 01· exa· 
mined. In England there a1·e several officers ol' this name; 
controller of the king's house, contro11er of the navy, con~ 
troller of the customs, contl'oller of the mint, &c. 

CoN'rRoLLER of tlte hanaper, an officer that attends the 
lord chancellor daiJy. in term and in seal-time, to take all 
things scaled in leather bags, from tlie clct•ks of the hana
pcr; antl to mark the number anc.J. effecithereof. and enter 
them in a book, with all the c.J.uties belonging to the kin~ 
and other officers for the same, anc.J. so charge the clerk of 
the ban aper "ith them. 

CoNTROLLER of the pipe, an officer of the exchequer, 
that makes . out a summons t ., ice every year, to lc\•y the 
farms and debts of the. pipe. 

CoN'J'ROLLl~ns ojthe pells, two oflircrs of the exchcqucP, 
who at·c the clinmU"'1fain's rinks, antl keep a control of 
the pell of 1·cccipt, antl goings out. 

CONTUMACY, in law, a 1·ct'11sal to apJ>ea1• in court 
wl1cn lega11y summoned, or the disobedience to the rules 
anti orders of a court having power to puuisli such offoncc. 
Jn a criminal sense, the contumacious is condemned, not 
because the crime is proved on him, Lut IJccause he is ab
sent. Jn England contumacy is to be prosecuted to out
lawry. 

CONTUSION, in medirine and sur~ery, any hm·t of 
the hotly that is inH_ictctl by a blunt instrument; anti sincr, 
in tliis case, an indefinite number of sm.t!J vrssds anti 
fibres_ arc inju1·rtl anc.J. broke11, a contusion may pl'OpP1·1y 
be sau.I to be a congeries of an indefinite numbt1· ol' ~mall 
wounds. See SuroEUY. 

CONV:ALLARIA, OI' lily qf tlie -oalley, n !';"rnus of the 
monogyma 01·tlcr, m the ltexandria class of pl au ts. antl in 
the natural method ranking untler sarmentarrre, or 1 tth 
order. 'rhc corolla is sextid; the 'berry spottl'll and tri
Iocular. The species aJ'e 11, two of which at·e nativrs of 
Britain, viz. the maialis, or 'Jay Jily; and tl1c multifiora, 
or Solomon's seal. They are ]llants of ronsidrrc11.Jlc beau
ty, and may be easily propagated by theii· c1·el'pin" roots. 

pr~?1~yy ~~.1',~~ ~~· s~c~~~i~~~!~~bl~~' c~~~,"';:,~ .. ~,·~~t~~:~ 
~101'\ks of a convent,, to make .a brigue or party in th~ rice 
t1on of an abbot. I< rom tl1e ill use of tl!f'sr ass<•mblirs the 
word is come into disrepute'; and Ill)\\' stand"' for any mis
chie~·ous.' se~itious, O)' inegular assrmbl). 'l'lw t r 1;1 cntt~ 
ventirlc 1s srud. by some, to h;nc hN•n first appli1·1l in En
gland to the schools of Wickliffe; and has becu •incc osed 
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to si~nify the religious assemblies of all in Englaml 
who Jo uot confol'm to the established doctriucs and wor
ohip of thr church. 

By 22 Car. II. cap. 1, it is enacted, that if any persons 
of the age of 16 years, subjects of the kingdom, shall he 
1u·rscnt at any conventicle, where there arc five or more 
as,;emhled, they shall be fined five shillings fur the first of
frncc, and ten shillings for the second; and persons preach· 
ing incur a )lCnalty of hventy }}Ounds. Also suffering a 
meeting to he held in a house, &c. is liable to twenty 
pounds penalty. Justices of the peace have power to en
ter such houses, and seize persons assembled, &c. and if 
they neglect their duty they shall forfeit one hundred 
1>ounds. And if any constable, &c. know of such meetings, 
and do not inform a justice of peace, or chief magistrate, 
&c. he sliall forfeit five pounds. But the 1st W. and M. 
cap. 18, ordains, that iirotestant dissenters shall be exempt 
from penalties: though if they meet in a house with the 
dom·s lucked, barred, or bolted, Ruch dissenter~ shall have 
110 benefit from the act. Officers of the government, &c. 
present at any conventicle, at which there shall be ten per
sons, if the royal family he not prayed for in express 
words, shall forfeit forty pounds, and be disabled. Stat. 
10 Anne, ca11. 2. 

CONVENTUAL, in general, denotes sometl1ing be
longing to a convent or monastm·y: thus monks who actu
ally 1·esiLle in a convent are called convrntuals, in confra
distinction to those wl10 al'e only guests, or in possession 
of benefices depending on the house. 

CONVERGING or conv01-gent lines, in geometry, are 
such as continually approach nearer one another, or 
whose distance becomes still less antl kss. These arc 
opposell to divergent lines, tlie distance of which becomes 
continually greater: those lines which converge one way 
diverge the other. 

CONVERGINO HYPERDOI..A., is one whose concave legs 
bend in towards one another, aml run both the same way. 

CONVERGING RAYS, in optics, those rays ti.tat, issuing 
f1·om divers ]>oints of au object, incline towards another, 
till at last (hey meet and cross, and !lien become di,-erg
ing rays . . See OPTICS. 

C..:O~VERSE, in matl1ematics. One proposition is 
called the converse of another, when, after a conclusion 
is drawn from something supposed in the conwrsc pro· 
position, that conclusion is supposed; am] then, that 
whicll in the other was supposed, is now drawn as a con· 
clusion Crom it: thus, when two si<lcs of a triang·lc are 
equal, the angles untler these sides arc equal; and, on 
the converse, if these angles are equal, the two sitles are 
equal. 

CONVERSION, in war, a military motion whereby 
tl1e front of a battalion is turuecl where the Hank was, 
in case the battalion is attacked in tlie flank. 

CONVERSION ef eq11ations, in algebra, is when the 
quantity sought, or any part or degree of it, bciug in 
fl·actions, the whole is reduced to one common (.ll·uomina. 
tion, and tl1cn omitting the dcnomiJmtors, the equation 
is continued in the numerators only. Thus suppose 

a - b = a a ~ c c + b + b; multiply all by d, and it will 

stand thus, da - db= aa + cc + dh +db. 
CoN~ERs~oN of propositions, in logic, the changing of 

the subJcct mto the place of the predicate, and the pre. 
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dic:tte into the place of the subject; and yet always,..._ 
taining the same quality of both prOpoSilions: "•• Every 
right linc1l triangle has the sum of its angks cqu:ll II> 
two right ones: Every right.lined figure that has the 
sum of its angles equal two right ones, is a tl'iangle. 

CONVEX, an appollation given to the exterior sur
face of gibbous or globular bodies; in opposition to the 
hollow inner su1·face of such bodies, which is called con
cave: thus we say, a ccnvex lens, mirror, supcrficics, &t. 
See OPTICS. 

CONVEYANCE, in law, a deed which passes land 
from ?ne to another. The .most con~mon conveyances 
now m use are, deeds of gift, bargaon and sale, lease 
and release, fines and recoveries, settlements to uses, &c. 
A conveyance cannot be frnudulent in part, and good 118 
to the rest; for if it is fraudulent and void in part, it is 
void in all, an<l it cannot be divided. Fraudulent con
veyances to deceive creditol's, (.lcfrautl pul'chase1'S, &.c. 
arc void, by stat. 50 Ed. III. c. 6. 13 Eliz. c. 5-27. 
Eliz. c. 4. 

CO:NVICTION is either where a man is outlawed, 
or appears and confesses, or else is found guilty by the 
inquest. Cromp. Inst. 9. 

Summary proceedings are directed by sewral acts of 
parliament for the conviction of offt>nders, and the in
flicting certain penalties imposed hy those acts. In th°"" 
there is no intervention of a jury, but the party accused 
is acquitted or condemned by the suffrage of such person 
only as the statute has ap11ointed for his judge. 

'l'he law implies that there must be a conviction before 
judgment, though not so mentioned in a statute; and 
where any statute makes a second offence felony, or sub
ject to a heavier pena1ty than the first, it is always im· 
plied tl1at such second offence ought to be committed af
ter a conviction of the first. 1 How. JS-107. Judgmrnt 
amounts to a conviction, though it does not follow that 
evel'y one who is convict is adjudged. l Horn. 14. A 
conviction ought to be in the present tensr, and not in 
the time past. Ld. Raym. 1Si6. Str. 608. A conviction 
ought to be on an information or claim 1noeccdent. Ld. 
Raym. 510. 

""hen an act of parliament orders the conrirtion of 
offenders before justices of the peace, &c. it must be in
tended after summons to bring them in, that they may 
have an opportunity of making their dcfcnrc; and if it 
be otherwise the couYktion shall be quashed. 

CONVICT-RECUSANT, one who has been legally 
presented, indicted, and convict, for refusing to come to 
church to hear tl1e common praye1·, according.to these
veral statntes of l Eliz. 2. 2S Eliz. J. and 3 Jae. I. 

CONVlVIUl\J, banq1lel, in our old customs, a kind 
of tenure whereby the tenant was obliged to provide an 
entertainment for his Iortl once, 01• oftener, enl'y year. 
It corresponded with the 1irocuration of the clergy. 

CONVOCATION, is the assembly of all the clergy 
to consult of ecclesiastical matters in time of pa1'1iamrnt 
ThHc are ~vo 110uses of convocation: the one ralled the 
l1ighcr convocation.Jiousc, where all the archbis}1ops and 
bisho11S sit severally hy themselves; the other the lower 
conrncation-house, where all the rest of the clergy sit; 
that is, all the deans and archdeacons, one proctor for 
erery chapter, and two proctors for all the clergy of 
each diocese: in all 166 persons. 



CO~VOLVULUS. 

The arcl1biBhop of Canterbury is the president of the 
c-011rncati0n, and pl'orogucs and dissolves it by mandate 
from the ki11g. The conrncation iB not only t.o be assem
bled by the king's writ, but the canons made by them are 
to have the royal assent. They are to have the examin
ing am\ censuring of heJ'etica1 and schismatical books 
and persons, &c. liut a11pcal lies to the king in chancl\ry, 
or to his delegates. 4 lust. S22. 2 Roi. Ahr. 225. The 
clergy c:alled to tlie conrncation, and their scrrnnts~ &c. 
ha'c the same I)l'ivilcgcs as mcm!Jcrs of pai·liament. Stat. 
8 H. VI. r. 1. 

CONVOLVULUS, bintl-weed, a genus of the pentan
dl'ia class, and incnogynia.ordcr, and in tlJ.c natural me
thod 1·anking tmtll'r the 29th order, campnnacere. The 
corolla is campanulatc<l and plaitct.1; there arc two stig
mata, the capsule is bilocular, and the cells at·e disper
mous. 

Of this genus there arc l 10 SJ>ecies, the most remarka
ble of which arc the following: 

1. The scpium, .or large white bintl-weed, is often a 
troublesome werd in gardens, when its roots are inter
woven with those of trees and shrubs, or under hedges, 
as every small piece of l'Oot is apt to grnw. lt floul'ishcs 
under moist hedges, a11d has white or pur11lish blossoms. 

2. The scammonia, or Syrian bind-weed, grows na
turally in Syria. The roots arc thick, run deep into the 
ground, antl arc covered with a dark bark. The bt·anchcs 
extend on every side to the distance of 10 or 12 feet: 
they ai·c sJcndcr, and frail on the ground; and are fur-
11ished with narrO\Y, ar1•ow-pointed leaves. The flowers 
arc of ~L pale Jt•llow; and come out from tl1c side of the 
brnncht's, two sitting upon each long fuot-sbllk: t.hcsc arc 
sucrccdcd by 1·omH.li.~h sccd-vessols, having· three rel.ls 
fillcLI with sce1l.r;. Prnm this species 1.hc scammony of 
the sllops i::i p1·od11ccd. 

s. ''.rhc irnr1m1•cus, or convolvulus major, an annual 
plaut growing nal111·ally in Asia and America, has been 
long cullirnlcd in the llrifoh ga1·dcns. It' these plants 
are pL'Ol>('l'ly suppoI"tcd, thq will 1·isc 10 or 12 feet high 
in w•u·m summrrs. 'l'hcl'C a1·l! tl11·<'c or four lasting Ya~ 
i·iclics: thr most commou has a pu1'pJe flower; thcotl1e1·8 
han a ,.,.Jiitc-. a red, or a whitish-blue flower, wl1irh last 
lias white sccd.'i. 'l'hcy flower in June, July, and August, 
aml their seeds ripen in autumn. 

4. The nil, or blue bind-weed, rises with a twining 
stalk 8 or 10 feet high; \lilh heart-shaped learcs, diYid
cd into thJ'CC lobes, which end in sha1·p points. These are 
woollJ, allll stand upon long footstalks. The flowers also 
come out on long footstalks, each sustaining two fiowcl's 
of a vcl'y dCCJl blue colour, whem:c their name of nil or 
indigo. This is one of the most beautiful plants of the 
genus: it fiowel's aJI the latter 11ru·t of the summer, and in 
good seasons the scclls ri11en very weU in the opcu air. 

5. The lrntatas, or Spa11ish potatoc, has es<:ulent rooto;, 
whirh arc a1111ually im1101·ted from Spain and Poi·tugal, 
"hr1·e they al'C gl'enlly rnllivatc<l for the table; but they 
are too tcndrr to thrhc in the open ail' in Britain. Their 
1·oots arL' like thl' common potator, but require much 
more room: for tht•y srml out many trailing stalks, 
l\hirh L'xh'nd six 01· eight feet C\CI') way, and at their 
joint~ st•nd out roots which in warm countries grow to be 
-er~ largr bulbs; so tliat from a single root 1ilanted 40 
or 50 lru·ge po!ntocs a1·e produced. 

6. The ranaricnsis, with soft woolly leave!=I, Is 8- na.
th·c of the Cauaries, but has long beeu prc<:icnetl in lhc 
:British gardons. It bas strong fibrous i·oot.s, whence 
arise senral t\\ining woody stalks, which. where tlity 
ha,·e support, '"-ill grow more than 20 feet high; garni.-~h
ed with oblong heart-shaped leaYes. which arc sort ;rncl 
hairy. The tlowct'S arc protlucctl frum the wings of the 
leans, sevel'al standing upon one footstalk. They arc fol' 
tbc most part of a pale blue; but there is a varici.) "u!1 
white flowers. They appear in June, July, antl ~\.u~.tst. 

7, 'The tricolor, or convolvulus minor. is a nafr.,.t! of 
Portugal, but has long been cultivated in the ga1·tlew1 of 
this country. It is an annual plant, which has seHral 
thick hcrUaceous stalks growing aUout two feet long; 
which do not twine like the other sorts, but <leclinc to
wards the gt·ound, upon which many of the lower branches 
lie J>rnstratc: they ha.rn spear-shaped leaves, which sit 
close to the branches; the footstalks of the ilowcrs come 
out just a.born the leaves of the same joint, and at the 
same side of the stalks. They art'" about t\vo inches long, 
each sustaining one lru•ge 011011 bell-shaped flower, whiclt 
in some is of a fiue blue colour with a white bottom; in 
others it is pure white, antl some ai·e beautifuJly \ ';trie
gatctl wi th both colours. The white flowers arc succeed
ed by light seeds, and the blue by dal'k-colourcd seeds: 
which diffc1·cnce is vrctty constant. 

8. The soldanella, or sea bind-weed, styled also brassi
ca rnat·ina, grows natm·alJy on the sea-beach in many 
}lat'ls of England, but cannot be long preserved in gar
dens. It has many small white stringy roots, which 
Slll'cad wide, and semi out several weak tra.iling branches. 
These twine about the ncighboul·ing plantg like those 
or the common bind-weed, with kitlney-sbapetl ]caves 
Ulm those of the ksscr celandine. The flowers a.re pro
duced on the side of the branches at ca.ch joint. They 
arc of a rcdish-1rnrple coloul', and appear i.n July. They 
are succeeded by 1·ound capsules, havingthrcecells,eacll 
containing one black se~ll. 

9. 'l'hc turpethum is a native of the islancl of Ceylon. 
'l1us has fleshy thirk roots which spread far i.n the 
ground; and abound with a milky juice that flows 011t 

\\.hen tile roots arc broken or wount.letl, and soon hardens 
into a resinous substance when exposed to the sun and 
ail'. From the root shoot forth many twining branches, 
which twist about each other, or the neighbouring plants, 
like the common bind-weed. They have heart-sha1icd 
leaves that are soft t.o the touch, like those of the marsh
mallow. The- fluwers arc i1roduccd at the joints on the 
~iclc of the stalks, several s.tamling together on the same 
lootslalk: they are white, and shaped Ii.kc those of the 
common g1·eat bind-weed; and an succeeded by round 
ca11sules, having three cells coutaining two seeds each. 

10. 'rl1cjalappa, or jalap, used in medicine, is a na
tiYe of Alc1ipo in Spanish America, situated between 
La Vera Cruz aml l\lexico. It has a large root of an 
oval form, full of milky juice; from whkh come out ma
ny herbarcous twining stalks, rising eight or ten feet 
high, with variable leaves; some of them being hcart
shaped, others angular, and some oblong and pointed. 
They al'e smooth, and stand upon long footstalks: the 
tlowrrs al'e shaped like those of the common g1-ratcr 
bmd-wcc?, ~ach footstalk su1iporting only one fiowci•. 
See Pl. XXXVI. Nat. Hist. fig. 142. 



rJ'hc 5f'COncl sort is lll'Opagated 11~' RCcda, which must 
hr so\\·n on ~ hill·d r l' of li,f!,'ht earth. Tl1f' plan ls must ha\ c 
soml' tall slakes placed rn:a.r them f11r t~11:ir branrhrs to 
t\\ m~ alJout, othcr\\·isc they will SJ>rcad on tht• g~·ound, 
and 1r.akr a bad appearance. The third sol't is annual, 
:uul rnust Uc propngatcd by seeds s:nrn on a hotbed 111 

spl'ing; and towat·ds the end of May the)' ol:ould be 
11Iantcd out in warm bo1·dns, and treatrd i11 the same 
m:mner with the former. The fourth spccirs is sometimes 
pt'opngated in this country. The roots must be placed 
on a l101lJl•d in the Rpring: and if the IJ1ants ai·e rnve1·ctl 
in the bad weather with glasses, they will produce flow
ers. and some small bulbs from the join1s of the stalks; 
but ii' they are CXJJOsed to the open air they seldom gTow 
to any sizC'. rrhe fifth is propagated by laying down the 
young shoots in the s1wing, wl1kh gcncl'ally put out 
roots in three or four months: they may then be taken 
from the old plant'J, and each placed in a scp~watc 
pot, which is to be set in the shade till they have 
taken new root; after which they may be placed with 
othrr lim·dy grcC'nhouse plants till autumu, when they 
should be removed into the greenhouse, and afterwards 
treatrd in the same manner as myrtles and other green
house plants. The turbith andjala11 arc too ten lier to live 
in this country,unlcss they arc constantly keptjn a stove. 
Tl1c otl1cr species require no particula.1' dfrcctions for 
their cultivation. 

The 1·ootofthc first sort prons a very acrid purgative 
to the human race, but is eaten l.Jy hogs in large quanti
ties without any dCtl'illlCllt. rJ'hc iHSIJiSS::tted juice Of 
thl' second specks is used in medicine as a sti·ong lllll'
~athe; as are also the roots of thejalappa and turpcthum. 
'l'lte soldan~Ha )ms likewise been used '\Yith t lic same i11-
ktition . Half an ounce oi' the juic<', or a clracl1111 of tile 
powdl'r, js :.rn anid purge. The leaves applied externally 
arc said to diminish dropsical swellings ol' the feet. See 
MAT>:RU l\I.BDl,C.4. 

CONVOY, in marine affairs, one or more shi11s of 
war, emploJ cd to accompany and protect merchant ships, 
and prevent their being insulted by i1irates, or the ene
mies oft.he state in time of war. 

CoNvov, in military affairs, a detachment of troops 
employed to gual'd any supply of meu, money, anununi
tion, provisions, sto1·cs, &c. conYe.yed in time of war, by 
land or sea, to a town or army. A body of men that 
marches to secure any thing from falling into the enc~ 
m,-·s liand, is also called a conrny. An officel' l1aving 
rhc command of a convoy must take all possilJle precau
tions for its security; ru1d endeavour, before its march, to 
lll'oc·m·c some gootl intelligence conccrnh1g the enemy's 
out-p,u·ties. And as the commanding oll:icm· of the place 
from which the couroy is to rua1·ch, an<l those or such 
other i1laccs as he is to pass by, arc the most 111·oper 
i1c1·sons to afiply to for assistance; he must therefore 
take such mea.i;;u1·C's as will enable him to .keep up a con. 
btant intl'l'roursc with them. The conducting a convoy 
is one of the most important and most difficult of all mili
t:ll'y operations. 

CONVULSION, spasm11s. See )IEnrc INE. 
CONYZA.jleabmie, a genus of the po!Jgamia super

flua order, m tlu.·~yngenesiaclass ofplant5, aml in thenatu. 
ral metl~od .1 ·ankrng· und,..r the -19th ortler, compositre. The 
pappus .tS &llH J>k, the calyx imbricated and roundish, the 
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coroll~1l:n oft~te ratlius tt:ifltl. 1'hnr O\re 41 ~;prciC's, none 
of winch mer1t any part1ct1la1• dc!'l'l'iI-tion. 

fot~<i~~~;cr.,,"~,;~11~bf ~{qrl~~:~tr~. dry measure containing 

COOl~ER, one who manufartnrr~ rnsk~ , tubfi of all 
sizt>s. pails, and some other si1ui1at· a.rtides used in do
mrstic concerns. 

COPAIRA, or balsam of copfliba, a li~uid resinous 
juice, fio,vingfrom inrisious made in the. h'llltk of lhe co-
11aif'c1·a balsam um. l>urc balsam of C'opaibn. disi:iohcs en
tirely in rcctifie'l spirit, especially if thr mrnstruum is 
previously alkalized. Diottlled with water it ,iclds a 

~·~~i~ ~Y~~~~~Ya~~i~~~~~~t1~!s~i~:ials~~l~1:~::::.~i~l~~rong 
COPAIFERA, a genus of the monogynia ortlc1', ht 

the <lccarn.lria dass of plant"i, and in tlic natural mcth
o<l ranking under those of which the 01·<lcl' h1 dou~tfuJ. 
Thrrc is no calyx; there arn four 11ctals; the lcgumeu 
O\ ate; one scc<l within an arillus, o.r ront, l'csrmbHng 
a hclTY· We know of but one species, thr ollirina.lis, 
which yields the co11aiba balsam mC'lltioncd in the Jll't'~ 
ccedi11,g artirlc. Tl1is tree grows near a Yillagc railed 
Ayaprl, in the province of Antiochi, in the Spanish West 
Intlies, about ten days joumcy from Cal'lhag('nia. There 
are g1•eat numbers of these trees in tl1e woods alJout this 
village, "·hich grow to the hci.i;ht of SO 01· 60 feet. Some 
of these trees do not yield any of thr balsam; those which 
do arc 'listinguishcd by a ridge which runs along their 
trunks. 'l'hese trees arc wounded in the centre; an~I cala
Uash shells, or some other vessels, are nppliccJ to the 
wournlcd part to receive the LHLl8am, \\l1ich wiJI all flow 
out in a short thnc. One of these trees will yield fl"e or 
six gallons of bal~am : but though they wili thrive well 
after being tapped, yet they never afford any more. 

COP AL, a substance of great importance as a varnish, 
obtained from the rhus co11alinum, a tree in North Ame
rica. It is a beautiful transparent resinous-like substance. 
When heated it melts like other resins; but it dilfers 
from them in not being solul.Jlc in alcohol, nor in oil of 
turpentine without peculiar management. Neither does 
it dissolve in the fixetl oils like other rc!'Sins. The specific 
gravityofcopalnricsfrom I.045 to I.IS9. J\!r. Ilatchet 
fonnd it soluble in alkalies aml nit1·ic aritl with the usual 
pl1cuomena; so that in this r('.spect it ag1·ees with the other 
resins. The solution of CO}lal in alkalies he found indeed 
O}lalcscent, but it L5 nenl'thclcss permauent. It desrrns 
attention, that he found resin when dissolrcd in nitric 
acid, and then thrown down by an alkali, to acquire a 
smell resembling that of copal. 

When copal is dissolved in any Yolatile liquid, and 
sprcatl tl1in u1Jon wood, metal, }laper, &c. so that the \'O· 
fa.tile mcnstruum may evaporate, tlir ropal rrmain8 per· 
f'crtly b·ansparent, antl forms one of the most beautiful 
and perfect vamishes that can well be conceind. The 
varnish thus formed is ca1Jcd copal Ynmish, from the 
chief' ingretlient in it. 1'his ,·arnish was first disronred 
in France, antl was Jong known by t.hc riamc of vcrnis 
martin. 'l'lie nwthotl of preparing it is concealed; but 
diffcJ'cnt modes of dissohing copal in volatile mr11sh'ua. 
lrnve been from time to time made public. The following 
are the most rcmarkal.Jle of these: 

"hen co pal is kept melted till a .sour-smelling at•oma-
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tir oilour hai:; ccas('U to i11·orrc<l from it, and thrn tnixcd 
\\ith an rqual r1nantity of lin'>rcd oil which has lH•rn dc
pt·inll of all ruloui· by exposure to tlie sun, it unites with 
the oil, ancl forms a nll'llisli, which mus.t he <lricd in the 
sun. 

When copal is treated with oil of turpentine in close 
vessels, the Ya11ot11·, hring p1·cvr-nted from. cscapini:;-, ex
r1·ts a greatrr 1n·cssu1·r, and the heat rises above the boil
ing point. '!'his additional heat is said 1.o enable the oil to 
dis~oln· the copal. 'The solution, mixed with a liltlc pop
py oil, forms a vat·nisl1 whirh is distinguished from the 
vernis marlin merely in ha' ing a very slight tinge of 
brown. 

The ml'thod of dissoh ing copal in oil of tul'pentinc, 
pu!Jilsltrd !Jy 1\11-. Shrldrakr, seems to cle11c1ul u11on the 
same p1·inriplc '"itli th(' la.st snlutiun. On two ounces of 
CO}Jal, brokC'n into snrnll pkccs, is pou1·C'll a mixture of 
four ounces ofa111mo11ia, with a pint of oil of turpentine. 
'rl1c wlwlc is kept I.wiling nrygcntly, so that the IJulJbles 
ma.y be counted as they\ l'iHe. Jf tl1c heat is allowed to 
c.li111inish, 01· if it is 1·aiscd too hig·h, tlic p1·occss stops, 
and cannot lJc ag·ain l'Csumcd. The mah'ass in "hich the 
mixtu1·e is boi.led, is stopped witlt a cork, secured in its 
place !Jy a \Jr;\ss wi1·e, antl perforntcrl !Jy a pi11. " ' lien 
the copal iH ncal'ly <li~sohccl, tile 11ro('css is stopprd, and 
thr \\ hok alluwcll to cool before um:ol'ldng il1c mafrass. 
'J'hi.i.i varnish has a dcrp coltrn1·; but when s111·ead thin 
and allowl'd to dry, it becomes colourless. Its defect is 
the diflkulty witl; which it dries. 'l'l!is defect l\lr. Shcl-
1.kakc rcmCdies by th1·0" ing the solution into its own 
wright of nut oil, rendered <lt·.) ing by white-lea<l, aml 
agitating till the turpentine is separated. 

'ro dissolve CO)lai in alcohol M1·. S!Jcldrake dissolves 
half au ounce of camphol' in a pint of that liquid, and 
11ou1·s the solution on four ounces of copa1. The mat1·ass 
is placed in a sand-bath, and the 1n·occss is conducted 
exactly as that last dcs('l'i\Jcd. The solution thus furnied 
contains a g1·cat deal of copaJ, and forms a varnish 
wl1ich is perfectly colourless; but consiilc1·ablc l1rat is ne
cessary to d1•irn off the campho1·. See V~rnNISI-I. 

COPARCENARY. An estate held in coparcenary, is 
where lands of iuhcritauce descc11tl from the ancestor to 
two or mol'c persons. It al'iscs either by common law, 
01• particular custom. By common law, as where a per
i-;on seised iu fee-!:iimplc, or fcctaH, dies, and his next 
licfrs arc two or mo1·e f'cnrnlcs, his daughters, sistt-rs, 
aunl"i, ro11si11r;, or their rep1·escntathcs; in this case they 
!'hall all inhrrit: a.nd these rohriH; are then called copar
rcucl's; or, for brm ity sake, pa1·rcuers. l'arcencl's by 
11articuhu· custom arc, \\ hel'e laud::; descend, as in ga,·rl
kind, to nil the mal rs in equal dc~1·cr, as sons. lm;thl'l's, 
unclcH, urntlH·1· kindred; and in either of these casrs, all 
tltl' parrcners irnt to~dhrr make but one heir, and ha.re 
IJut on" rstatc among them. n lllark. J s;-. 

COP.t;, among- ccrksiastkaJ writr1·s, an ornamcttt 
usuall) worn l>y thantors am~ sul>rb:u1to1·s, when they 
oflidatrd in the C'hurc h snkmmt). It ii; alr;o w01·11 hy Ro
m is Ii llishop'l, and other ordinal'ics; a111l rcaclu·s from the 
shu11l1krs to thr fret. 

CuJ'J::, among minel's, a duty of 6t/. for OH"ry loa<l 
of oi·t•. 

C:Ol'ER~ICAN SYSTEM, tl1atsvstrm or the world 
in 11 hkh the su11 is s111111osctl at rest in the crntrc, and 
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thr plane ls, "ith tlte rar·th, to mo,•e in ellipses round him. 
See.AsTIWXO\lY. 

C:Ol'JlTIC. 01• Coptic lan.!\"uagc, is that spoken bJ 
the Co}lilts: Ul'ing thr ancient l:rn~uage of the :EgJptians, 
hitermixell "ith the G1·erk, and the chaJ'act~rsofit being 
those of the G1'<'C'k. The a11cir11t Coptic is now a Ucatl 
language, to be met with no "here but in books; and 
those only ti·anslations of the SCl'ipturcs, and of ecc lrsi
astical offices, or othPrs that l1aYc a relation thereto; the 
language now used ov.?r all the country being the AraOir. 

CoPTIC MOSliS, relig·ious, among the Ch1·istians of 
Egypt, who ham the hig·hest veneration for a monastic 
we, considering it as the philosophy of the law of Jcsw; 
Cllrist, and th~ monks as tencstrial angels or celestial 
men. 'J'hcy are obliged to pat'i witli their i1osscs~ions, to 
renounce m:uTiagc for er-er, to live in deserts, to be cloth
ed in wool, and to cat no meat. 

COI.>IA 1,rnELLI DELIUJm..\XD.\, a writ that lies where 
a person cannot ,g;et tlle copy of a libel from a jndgc of 
the spll·itual court. 

COPING or copping nf a wall, in architecture, the top 
or coYcrt of a. wall, made sloping to cal'l'y off the wet. 

COPPER, a metal next to iro11 in specific g1·ayity, but 
ligi1h-1· tlwn gold. sih'cr, or leatl. 

If we CXC:l']lt gr.Id and silver, roppl'1' seems to ha.Ye 
been more early known than auy otlier metal. In the 
first agrs of tlic wol'ld, bcf'oJ'e the method of working 
iron was disron'1·rd, coppr.t· was the IH'indpal higredicnt 
in all domestic utens ils a11d instruments of war. Enn 
du1·ing the '1'1·ojan war, as we learn from Homer, the 
combatants had no other armour but what was nmde of 
bronze, which is a mixture of copper and tin. 'l'bc word 
cuprum, or copper, is <le1·ivcd from the island of Cy
prus; where it was first discovCI·cd, or at least Wl'ougl1t 
to any extent, by the Greeks. 

This metal is of a fine read colour, and has a gl'cat 
dral of brilliancy. Its taste is styptic and naus(_·ous; and 
tlie hands, \\hen rulJbed for some time on it, acquil'C a 
pecufou· and <lisagTceahle odo111·. Its specific gr~nity, 
~d1cu mt'ltccl, is 8~667; but aftc1' being hamme1·c<l it is 
8.9. Its malleability is great: it may be hamme1·cd out 
into leaves so thin as to be lJlO\n1 alrnut lJy the sliglitc!-it 
breeze. Its ductility is also consi<lcmlJic. Its tenacity is 
such, that a copper wi1·e 0.078 inch iu diameter is capa
ble of sup11oi·tiug S02.26 pounds arnirdnpois witl1out 
breaking. ''rhrn 11cated tu the tcm11crat11rcof21° 'rcdge
wood, or, according to the calculation of ).lortiml•1·. to 
1450 de!{1·ces Fahrenheit. it mrlts, anti if the heat is i11-
Cl'eascd it cYapm·atrs in 'isible fumes. "·hen allo" eel t, 
coo) slowly it assumes a Cl'ystalliuc form. '.fhr a!JL& 
l\longcz, to whom we owe rnany ,·al11ahk cxpcri11w11ts 
011 the crystallization of metals, obtained it iu (iuarlranga· 
lu pyrn.mills, often in~cl'tt~tl into one anotht•1·~ 

Copper is uot altered by watrr: it iH inca1mblr lif tlc
composing it even ~lt a red lwat, uuk:-11.1 air hac; frrr a~·
ccss to it at the same time; in Urnt ra~c lhl' surfarc of tlae 
metal hcrumcs oxydated. Evrry om• must h.tn• 1·rmal'l .. -
cd~ that whrn water Loi b.('pt in a copper YCSH('l, a .~rn~n 
r1·11stofvcrllq.~;1·is. as it is railed, is fot·mc<l on that r<>1-t 
of the YC'ssel wliith is in contact with the surface of the 
watl'J'. When rnpprr js exposed to Urn air its s111·fare. is 
gl'adually ta.r1fr-;Jl(·tl; it Lrcomes bl'Owu, anti i~ at Ja~t 
c·o1crcu witb a tlai·k-grccn crust. This CJ'ust cunsi>ts <:Q: 
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nxyd of copper combined with carbonic acid gas. At the 
common temperature of tllr air, ttis ox.n1ation ofco11per 
goes on but slowly; but when a 1ilate of metal is heated 
red-hot, it is covered in a few minutes with a crust of 
oxyd, which separates spontaneously in small scales 
when the plate i• allowed to cool. The coppet· plate con
tl'acts consideral.ily in cooling, but the rrust uf ox)-<l con
tracts but ,-cry little; it is therefot·c brokrn to pieces, 
and thrown off, when the plate contracts under it. Any 
quantity of this oxyd may be obtained by heating a 11late 
of CO(l{H!r, ~ml plunging it altel'llately into cool water. 
The scaksfall down to tlie bottom of the wak1'. 

In a 'iolent heat, or when copper is expose1l to a 
stream of' oxygen and hydrogen gas, the metal takes fire 
aml burns with gt·cat IJriUianry, emitting a Ii·rcly green 
light of such intensity, that the eye can scarcdy bear 
the g1al'C. Tl1e }>roduct is an ox:ytl of cop11cr. 

'r11erc arc two oxyds of copper at present known; 
and it docs not appear· that the metal is rnpable of being 
cxhibjtccl in combination with more than two «losrs of 
oxygen. The protoxidc is of' a. fine orange-colour; lrut 
the peroxide is black, though iu combination it assumes 
various shades of l;]ur, green, and brown. 

I. 'l'he protoxide of copper wnR lir>L obsen·ed by 
P1·oust; but wc arc indebted w M. Chcnrvjx, who found 
it native in ComwaJI, for the innstigation of its proper
ties. It may be prqrnred by mixing together 57 .5 parts 
of black oxyd of copper, and 50 parts or copper reduced 
to a fine powder by p1'eci1>itating it from muriatic acid 
by an iron plate. This mixture is to be triturated in a 
mortar, and put with muriatic acid into a well-stopped 
phial. li<'at is disengaged, and almost nil t11e copper is 
dissolved. When potash is dt·opt into thirs solution, the 
orange oxyd of co1iper is llrccipitated. Ilut the easiest 
process is to dissolve any quantity of copJ)Cl' in muriR
tic acid by means of heat. 'fhe green liquid thus obtain
ed is to be put into a phial, tog1•ther with some pieces of 
rolled copper, and the whole is to be corked up closely. 
The green colour gradually disappears; the liquid be
coml'S dark brown and opaque; and a number of dirty
white crystals, like grains of san<l, arc gradually de
posited. When tliis liquid, or the crystals, are tlil'own 
into a solution of potash, the orange-colmu·etl oxy<l }ll'e
cipitatcs in abundance. 'fhis oxyd is composed of 88.5 
parts of copper and 11.5 oxygen. It attracts oxygen 
with such avillity, that it ran scarcely be d-ried witl1out 
becoming bluish-green, at least on the sul'f'ace: but when 
once d1·y it retains its colour pretty well. 

2. The peroxide of copper is easily pl'Ocured pure from 
the scales which are formed upon the surface of red-hot 
copper. These scales have a violet-red colnur, owing 
to the presence of a little metallic copper upon the ii· un
der surface; but when kept for some time red-hot in an 
open vessel, they become black, and arc then 1iure pe
roxide of copper. 'fhe same oxyd may be obtained by 
?issolving copper in sulphuric or nitric acid, precipitat
mg by means of potash, and then heating the precipitate 
sutficientlY: to dl'ive off any water which it may retain. 
The peroxide of copper is composed of 80 parts of copper 
and 20 of oxygen. When mixed with some" lrnt less than 
its own weight of copper in Jlo\\·uer, and heated to red
ness, the wl10le_ lS converted into protoxide. The oxides of 
copper are easily i·educed to the metallic state when 

11eal.ctl "itl' charcoal, oils, or other fatly bodies; and 
e\·rn with some of the 1mt.als, cspC'riallJ zinr. 

s. Whrn copper i'i <lissohctl in nitl'ic acid, and a 
sufiicicnt quantity or int ash is :ul<le<l to the solution, a 
blue powder falls to the bottom, \\ hich was formt•r·ly 
cousitlerell as a perulia1· oxyd of Ct)ppcr, and acccrtlingly 
called blne oxy1\ of roprc1-. Ilut l\li'. Proust has sh01111 
that it is nolhiug l'isc than the black oxyd combined 
with water; and has therefore called it hyd1·at of cop1ier. 
When distilled, I GO pm·ts of it yiclfl 25 parts of water, 
and the1·e rc·maiu behind 75 pa1·ts of black oxyd. Whl'll 
tlils l.Jlnr powder is expnsl'tl moist to the atmosphere, it 
gl':u!nallJ IJrcomcs g1·cui. This was l'o1·mcrly su111>oscd 
to be owing to the abs-J1·plian of oxygen; accot"dingly 
tlic I:;rccn powdm· was c:tllecl gTcen oxyd of copper. But 
Mr. Proust has sho" n that this cl1angc is uot owi11g to 
tlic absorptio» of OX)!(l'll· hut to the combination of the 
hlack OX) cl of coppc1· with carbonic acid. 

Coppet· Jias ncn•1· been combined with carbon nor 
hyd1"0gen; but it combines readily with sulphur and 
1>hosphorns, and forms with them com110unc.ls caUed sul .. 
11huret and phosphurct ol' copper. 

When equal parts of sulphur and copper arc stratifirt\ 
a1tcmatc1y in n crucibk, tlicy melt, aud combiue at ·~ 
red heat. Sulpht:rct or copper thus obtained is a b1·ittlc 
mass, or a black or very <leep blue grey colour mudl 
mol'c fusible than rop11c1·; and composed, according to 
the experiments or !\Jr, Proust, of ;8 Jiarts of copper. 
and 22 of sul11hul'. 'l'lic same compound may Ue formed 
Uy mixir1g co11prr fil:ngq and sulplnn· together, and JDR· 
king them into a. paste with watcl', or ncn b)· merely 
mixing them tugctJ1er without any water, aml allowing 
them to remain a sufllcicnt time exposed to the air. 
Eight parts by wei1'ht of copper fillings, mixed with 
three parts of tlowers of sulp1wr, arc put into a glass 
rcceiYer, and p1acctl 11pon lturning roals: the mixture 
first melts, then a kiud of cxplos:Crn takes place; it be
comes red-hot, a.ml. when taken from the fi1•r. cuntimu.•9 
to glow for some tiine like a live coal. Ii' we 11ow exam· 
inc it, we find it convertetl i11to sulphurct of cop11rr. 
"J.11iis c:xpcl'imcnt has excited great attention, and }m1 
been veq often l·epratcU; because it is the 011ly instance 
knO\vn of apparant combustion without the presence of 
oxygen. l\lr. Proust has shown that the sulphnrt't of 
cop11er is capable of combiuing with an additional dose 
of sulphur, an<l of forming a new compound which may 
be called supcrsulpht11·et of co1111cr. It is brittle, has a 
yellow colour, and a metallic ]u:)trc; and is found natl\·e 
al.Jtmdantly, l.Jeing well knO"wn to mineralogists by the 
name of col'Pcr pyrites. 

l\I. Pelletier formed phospliurct of copper by melting 
together 16 1iarts of copper, 16 parts ofphosphorieglass, 
and one pa1-t of charcoal. l\largraf wa' the first vei:son 
who formed this 1ihospliuret. Jlis method''°"' to distil 
phosphorus aud oxycl of copper tog·cther. It is formed 
most easily by projecting pb.ospl1orus into red-hot e~p· 
}ler. It is of a white colou1·; anti, according to Pelleher, 
is composed of !W parts of phosphorus and 80 of cop!"'•· 
'l.'his phosph111·ct is ha1·dcr than iron: it is not ducble, 
and yet cannot easily be pulverized. Its speriflc graYity 
is 7.1220. It crystallizes in four-sided prisms. It ,. 
murh more fusible than cu1Jper. When exposed to the 
air it loses its lustre, becomes black, falls to pieces, the 
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copper is oxydakd, and the phos11horus converted into 
plwspho1·ic acid. Whrn heated suflidrntly the phospho
ru8 burns, anc.l leaves the copper under the fo1·m of 
black scorire. 

Co11pcr is not capable of combining with azotc. )1u
riatic add gas readily co11ve1is it into oxyd, witl1 which 
it entcl'S into comlJination. 

Copper is capable of combining with most of the 
mctah;; and some of its alloJs are or ' 1c1·y .r;rl'at utility. 

The alluy of gold and copper is e:L•ily forn1ed by 
melting the two metals together. This alloy is mudt 
usrd, \Jccausc coppcl' has the 1u·operty of im:reasing the 
hardness of galc.l \'vithout injurjn,; its colour. Mus:·hcn
brocck has asct•rtniucd that the !Jarl111css of this alloy is 
a maximum when it is composed of seven pa1·ts of gold 
ancl one ol' cop[icr. The gold coin IJoth in Britain and 
F'rancc is an alloy, containing eleven iiarts of gnld and 
one of coppc1·. Hs specific gravity is consitlcrai.Jly aUnvc 
tlte mean; cousr<1uc11tly Llie d<.nsity of the metals is in
CJ'eased by allO) ing them togethr1·. It ought to be 1 i. 
153, but it actnall) is 17.486; •o tliat the cknsity is 
Jnneasrtl unc-fo11y-rig·hth p:trt. 'This alloy b:'.'ing more 
fusible than gold, is cmplOJCd as a saltier to join pieces 
of !hat metal together. 

Platinum 1uay be allo.) rd with copper by fusion, hut a 
strong heat is necessary. The alloy is <luctile, hard, 
takes a fine polish, antl is not lia!Jle to tarnish. This 
nlloy has been employed with adrnntagc for rom1)osing 
the mit·1·ors of l'cflccting telescopes. 

Siher is easily alloyed with copper by fusion. This 
alloy is harder nnd more sonoJ'ous than sil\'rr, and JCt 
the density of the metals is dimini.shod. Thus \dlC'll 137 
part.• of silvel' and 7 of COJll'el' a1·e alloyed togctlie1., !lie 
s1,ecilic gravity ought to be 1 o.so L6, but it actually is 
10.1752; consequently the bulk of the two metals is in
crrascd by alloying them together about 'I\ vart. 'rhcn 
the 1u·oportion of copper is small the colour of the sil\·cr 
is not altcrC'tl. 'rlu:- silver coin of this country is compo
sed of I pa1-t of coppc1· :rnd 11 of sill'cr; !hat of :France 
of 7 pai·ts of copper and lSi of silver, 01· l part roppr1· 
and 12.57 sil\'CJ'. The French sihcr coin tbercfru·c is 
pttl'C'I' than the American. 

The amalgam of copper cannot ht: fol'll1Cd by simply 
mix_i11g thnt metal wirh mc1·cm·y, nor crnn by the a11pli
<:atiun of heat; IJecause the heat necessru·y to mrlt 
coppc1· sublimes lllC'l'Cu1·y. It may be olJtairied hy h'i
turating Hll'tTlll'Y with common salt and verdigris, or by 
kr1•piug platl'S of cop1>r1· in a solution of mercu1•y and 
l1itric acid. 'l,ht· amnlgcun is at first soft, and will take 
anl im111·rssio11; I.Jut it soon bccoms hard when C:\1lOSCd 

to the air. 
'fhc afiinitirs of copper and it• oxyds are exhibited 

by Jlrrgman i11 the following 01·dei•: 
Copper. Oxyd of Co11pcr. 

Gold, 
Sil\'{'r, 
At·!'iruk, 
]rim. 
::f\laugam•sr, 
Zinc, 
.Antim11ny, 
l'lotinuni, 

Ox111ir acitl, 
Tal't:u·ir, 
Muriatic, 
Sulphuric, 
Sadactic, 
Nitric, 
A1'tiC'nir, 
l'hos11horic, 
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Copper. Oxy<i of Copp<'!·. 

'Tin, Succinicacid, 
Ll'ad, Fluoric, 
Nickel, Citric, 
Bismuth, Lactic, 
Cobalt, Acetic, 
:Mercu1·y, Boracic, 
Sulphur, Prussic, 
1•hos1Jhorus. Carbonic. 

Copper is not w1frequently found native and malleable, 
sometimes in small antl sleuder fibres, and sometimes in 
little globula1· and irregular masses. Howe,·er, it is m.ost 
frequently founrl in the state of ore, sometimes blended 
with tl1e strnta of stones, where it discovers itself in blue 
or g 1·ccn cffiorescences. The green and blue ocl1res also 
al'c a sort ol' ores of co11per, and the 11y1·itre and ma1·cas~ 
itC's frequently contain large quantities of this metal. 
There is also a rich kind of COllller ore of a reddish-grey 
coJoul'; and another of a dusky-purple or blackish colour. 
But IJC'sicles all these there arc two other appe:H'ances of 
co11per 01·e, known by the names of lapis lazuli, antl the 
turrois 01· turquoise. 

Jn Germany and Sweden there are vel'y good mines of 
coppcr ore; amt some in Engiand, }HU1icula!'ly in Corn
wall, not infcri01· to the finest Swedish. 

In orflcr t'> discover whctlie1· the pyrit~s contains any 
coppr1·, let it be I'i)astctl in an open fi1·e, and a solution 
made by pouring upon it a ti uantity of warm water: iuto 
thi~s~lution let imn 11latcs, p~rl'ectly clean and free from 
grease. be immersed; and if the py1·itcs contains any rop
l>C'l' it will stick to these irou 11lntes, in form of a fine yel
low powder. 

As to lite method of obtaining copper from the orn, this 
last beiug 1u·c\·io11sly washed ant.I powdered, ir~ smelted by 
means or a black Uux; and the metal is found at the bot
tom of'thc vessel when cold, in the form of a solid an<l 
malleable mass; which may be farther refined by repeat
ing the operation. Sec MINEllAl.OGY. 

COP.t:RAS, a name given to the martial or sul1>hat<> 
of g1·een vitriol. See lnox. 

COPULA, in logic, the verb that connect• any two 
terms in an atlii·mative or nrga:in: a'i, "Uiches make a 
man ha pp);" whct·e make is the copula: "No weakness 
is any virtue;'" where is is i.he copula. 

C.OPUI.ATIVE PROPOSI'l'IONS,in logic, i.bose where 
the imbject aml 111·C'l.Hcate a1·c so linked t11gethcr by cu11u~ 
lative co11junctiuns, that they may be all sowrally allirrn.
etl or denied one of annther. Example, ''Riches and lio# 
nours are apt to elate the mind, ant.l increase the number 
of our d<'sires." 

COPY, in a legal sense, is thctransct·iptofan original 
writing·; as the copy of a patent, of a chartc1·, tired. &c. 
but a clause out of either cannot be ginn in c•i<lruce to 
prove the original, as it must he absolutely a true office ... 
copy of the whulc. 

COPY-HIGHT. Sec LITERARY l'n.oP~RTY. 

COR, the h.eart. See ANAT0'1Y. 

Coa CAROLI, in astronomy, an extra-constellatetl star 
in tht· nortlu~ 1·11 hemisphe1·e, .i;ituate<l between the coma 
Br1•,·1t•· es and ursa major; so called by Dr. Uallcy in ho
nor of king Vharlcs, 
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ton nYnR.r., a fixc<l st:u· of the.first maguiludc, in the 
t;<:n~ldl.tliun of h) dra. 

C11 n 1.co:os. or rcgulus, in astronomy, a fixed star of 
tlil' fj; ·-t ma~nitutlc. in tl1c constellation lco. 

COH \l'IA8, the 1•ollcl', in omitholugy; a genus of 
birtls c.:f the ordrr ot' i1icre, the characters of which arc: 
the bill is stl'aight, bending towards the tip, with the 
t'flgcs cuJtratc<l: the no~trils are na.r1·ow an<l naked; the 
lt:\!!;s for the most part short: tbe toes plarctl three before 
and Ollf'- behind, aH1l dh ided to the it· origin. Sixteen spe
cies have been enumm·aiell, though some of them arc sus
pl·rtcd tn he only vnrictics. This genus is notcunli11ctl to 
mw spnt of the .~Jobe, as one or other of the diflCrcnt spt!
eirs mn.y be met with ilt all the fou1·qua1'ters of it. '-i'he 
following a1·c the most remarkable: 

1. rrhc garnila, 01' ganulous rollel', is about the size 
of a jay; the hill black, and at the hase beset with bristlrs, 
whirh do not cover the nosti·ils: the head, neck, breast, 
and belly, arc of a liglit-Uluish green; back and scapulars, 
rPrl<lisli brown; con1·ts on the l'i<lgc of the wing·, rirlt 
blue, Ucnrath them pale green; upper part and tips of the 
quills dusky; the lo\•fcr inu'ts of a fine tlcep blue; tail fork
ed of a light blue; the legs arc short and of a dir·ty yel
low .. l\1r. Pennant obSCl'\'CS that these IJinls arc frc<1mmt 
in several pal'ts of Europe, in most Ilart.c.; of which it is a 
l1ir<l of passage. Mention is made of them in Sweden and 
Denmark, on the one hand, and as far as Africa on the 
othcl': not that they arc found in all the parts between, 
nor in the same plenty. Willughhy tells us, that iu Gel'
many, Sicily, and Malta, they arc so common as to be 
sold in the mal'lrnts, and in poulterers' shops. Allanson 
says, "it comes to 1·csidc for some months ot'thc summer 
iu

0

somc parts ofE.u1·01le, and goes back to spend the re
maimlcr of the year in Senegal," having shot one on 
hoard thcshiJ>, on its passage, in April. Frisch olJ~rrvcs, 
that it makes its nests in woods, where there is UiLTl1; 
that it docs nnt come to its colour tiH the second year; 
flies in troops in autumn; often seen in tilled g;ronncl..;, 
with rooks aml other birds., searching for worms, small 
seeds, and roots. Its flesh ta.•tes like that of a tm11c. It 
is said also sometimes to make its nest in holes in the 
ground. in one of whic11 nests two eggs \H'J"C found. 

2. '!'he cyanca, or hluc-striped roller is in length eight 
inches; the bill three quarters of an inch long, bent at 
the tip, and of a hlack coloul': the irides arc red; the gc-
11eral colour of the 11lumage deep blue-black, dashed with 
streaks of greenish hlue; the tail and legs arc hlack; it 
inhabits New Caledonia. 

s. '"_fhc Sincnsis, or Chinese roller, is of the size of a 
jay: the bill and i1·ides a1·e red; the head, hind l'Ft ol' the 
neck, back, rump, and upver tail-covert5, a.1·c gt·ecn; the 
nndel' parts of the body, from the chin to the vent, ar·e 
yellowish white, tinged with green; but the thighs arc 
grey; the wing-coverts arc oli\'C brown; quills the same, 
with a mLxture of chesnut in some; the legs and claws 
are of a pale red, and longer than in other rollers. It in
hahits China, and is callell at Canton Santa-hoang- Itis 
not very common. 

CORAL fishery. Red coral is found in the l\Iediter
rancan, on the shores of Provence, from Cape de Ia 
~oui·onne to _tliatof St. Tropez; about the isles of l\fa
JOl'ca and l\lurorca; on U1e south of Sicily; on the coasts 
of Africa; and, lastly, m the Ethiopic ocean, about cape 
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N<·gro. '!'he dinrs say, that Ure li(lle bl'nnrlirs arc found 
OHi)' in thr canrns "hose sitnatirm i~ para1lcl to th<' 
earth's surface and oprH to the- south. The manner ol 
fi~hing ~eing ~icady tlw same "hcrrnr cornl is found, it 
will su1hce to mstance thr method used at the lrnslion of 
France, un<lu the direction of the rompanJ c:-;taUJish!'d 
at ~1arsciJlcs fol'that fishery. Stnn or c-ight llll11 go in 
a lioat commanded by the patron 01· propricto1·, and when 
the net is thl'own hy the cast°'" the rest wol'k tire i-essi·I 
and help to draw the net in. The net is compoi;ed oft\1,-; 
rafters or wood tied cross-wise, with lcatls fhcd to tht~m: 
to these they r ...... ten a quantity of hemp twisted loosely 
1·01111d, and intuminglt•ll \\ ith some Jnrgc nctling. 'l'his 

~:~5Jr~;~~f~~t :~ 1~~~i~1"~~11~'r! 1 ~~·~~ ~.~:~;1 ~~i~t~o~1~~~0e1\la~~~:~Jd 
in the hem1> and netting. !<'or this ]J111·posr six boats are 
sometinws 1·c<1uired; an<l if in hauling iu, tlic rope hap
pen" to lwc:tk, the fishermen run the haz:ml of being lost. 
Before the fishers g;o to sea, they ag1·ce for the }ll'icc of tltc 
coi·al; which is sometimes murc, somctimrs less, a ponnd; 
and they cngag·c, on })ain of corporal punishment, th!it 
neither they nor theil• crew shall embezzle any, but dc%~
Cl' the whole to the pI'oprictol's. When the fishery is ended; 
which amounts one year with another to twcnty-fivcquin~ 
tals for eaf'h boat, i.t i.ci; divi1led into thi1•tecn parts, of which 
the 1iroprietor has four, the caster two, and the other six 
men one each: the thirteenth belongs to the company for 
payment of the boat furnished them. Red or white coral 
in fragments, for physic, pays on importation 7!d. tho 
pound, and draws back on cx1iortation 6~·1. Whole coral 
unpolished, the pound, pays 3s. 104d. and draws back ls. 
4~tl. Whole coral polished, the pound, pays 5s. I J;d. and 
<lraws back 4s. 7-j~l. 

CORALLINA, or coral, in zoology, a genus belongiug 
to the Ol'ller of wrmes zoophyta. The trunk is radicatcd, 
jointed, and calcareous. The species arc distinguished by 
tlit> f'o1·m of their branchrs, and are found in the ocean ad
)1('J'i11g to stones, b<rne~, shells, &c. The corals were for~ 
mcrly helic,-cd to be vegctahlc substances hardened h) the 
air; but a.re now known to be composed of a congeries of 
animals, wJ1ich arc even endued with the faculty of mov
iu.; spontaneously. The islands in the South-sea arc 
mostly coral rocks covered over with earth. TJ1c ljttJe 
creatures, which have scal'cely sensation enough to distin
guish them from IJlauts, build up a 1·ocky structure from 
the hottom of that sea, too deep to be measured hy hu~an 
art, till it reaches the surface. Some of the coralline isl
ands ap11ear to he of a much older date than others; parti
cularly the Friendly Islands: aud it is Jll'Obahle that'. as 
these submarine works arc continually going on, new isl
ands may by that means frequently be produced. l\l.de 
Peyssoncl of Marseilles, in consequence of a series of eI
perimcnts and observations from about the year li20 to 
1750, seems to haYe been the first who threw a proper 
light upon the nature and productions of col'al and similar 
marine "iubstances. Those bodies which the count de Mar
s1gli imagined to be flowers, this iu,gcuious naturalist ~is
covel'<'(] to he inscrto; inhabiting tlic coral; for upon takmg 
l.n·aMches of it out of the water, the flowers, which proceed
ed from a numbel' of '"!lite points answering to the holes 
that pierced the bark, anti the mrliaton of which resem
bled the flower of the olive-tree, cntercrl into the bark, 
and disapperu:ed: but upon bring "l,"<lin restored to th• 
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water, they were Rome 11ours aftrr perceptible. These 
80\\el'S spread on" hitc paper l11s-l their tl'a11~pa1'L'HC)', a11d 
became red as they dric>d. 1Tht' holes in the lHll'k Cot'l'l'::i

pond to small ca,itirs u1mn tlic suhstawc or the c1~rnl; 
and '"hen the bark is rcmo\'('t! thr1·r ma.v br srcn :111 111fi

nitt! quantity of little tubes connrctiug lhe bark '' illi the 
i11m·1· substance, l.Jl'si1.ks a gn•:tt m1mlH·r of small glands 
ndhrring to them; and from t11t·se tubrs and glrimJs th~ 
milky juke of coral issues forth: the hoks in the bark are 
the oprni11gs through whid1 the i11serts th:1t form thc8e 
auhstances for their habitation cornr- forth: an:l those 
cavitks which arr partl} in thr bark, and JHH'tly in the 
&ulJstauce, are the cells which theJ inhabit. Tlie organs 
of the animal arc containccl in the tubes, mid the glan
llulcs arc tl1c extremities of it":I fht; and the n1ilky li11uor 
is the IJlood and jnicc of the animal, which al'e more or 
)PSS allunclant in proportion to its health and vigour. 
'lhc.n the. inserts arc deat!. they corrupt, and rn1111111111i

cate to the wakr the smell of putl'i<l Ji sh. '!'hr juice· ol' 
li<11101· runs along the f111·1•ows perceived upon tltl' p1·ope1• 
substance 01· body of coral, and stopping lly lit He and lit
tll' bt:comcs lixctl, and hard, and is changed in to stont"; 
and being stoppl'd in the bai·k, causes the rural to inc:rease 
1n·o1101·tiom1Uly and in t.'\'Cl'J direction. In frnwingroral, 
and otlu_·r marine in·oductions of thiR class. the animal 
labours li':e those of the tl'staceous kind, C'ach arrm·ding 
to his spcricc;; and their productions vary accor<li11g to 
their scvt.•rnl forms, magnitmlcs, and colours. 

T'hc coral insect, or polypc, expanlls itsdf in watrr, 
and coutracts it!:iclf in air, or when it is touched wit11 the 
hand in watcl', or arid liquors nre pour<•d upon it: aud he 
actunlly saw these insC'rts move thrir claws nr k.;s. arnl 
cxpaml thrtnsC'lvcs, '"hen the sea-water cuntaining· ctwal 
wa" Jlhlrrtl nem• thr li1·r, and keep them in thri1· cxpnnd
ed state wl1cn scpa1•atcd from the coral in boiling· '' atcr. 
Broken bra11rh<•s of coral l1avc been olJservrd to fasten 
tbcmsrlvcs to othn b1·anrhrs, and have continued to gro\\; 
and this is the case when they are connecte<) with detach
ed pil•ccs of rock and other substances. from "hiclt no 
11ourisl1meutrouhl he cle1-h'C't.1. The coral insrcts in thril· 
ctlls. not l1aving been injurecl, continue their operations; 
aud as thr)· dmw no noul'islmwnt from tlie stone of the 
coral, thry are able to increase in a detachrd and scpar
nte stair. Coral war, found to be equally red in the sra 
as out of 1t; a111l it wa9 morr shining\\ hen just taken out of 
the wakr than even "hrn it is 1mlishcd; and the bark by 
l>t•in~ clri<'Cl IJrc·onws smm'" hat 11ak-. It grows in differ
ent dirt•dious. som<'timcs ]lei·prmlirularly downwards, 
$omrtimrs horizontrdl). and sometimes upwards; and iu 
tht• <':l\ rrns of' thr ~wn, opt·n to every exposure. 

1\1. Donati of' Turin ltas also ado]Jtrd the same hypo
thrsis. vb:. that <'Ol'rtl is a nm~s of' animals of tlw poly pc 
b.in,f; and insh•r11I of' rrprrsC'nting the coral beds and cc1ls 
which contain 1hrm as the w1wk of polypes, he thinks it 
more ju.<;t to say. that cora l and other coralline l.Joclirs 
h:n r the same l'l'l atim1 to the polypua united to tlit•m. 
tlrnt tl1t·1·t• i-; \Jdwl'l'll thr sli<'ll of a sna.iJ and the snail 
its1•lf, or the- hours ut' an animal ant.I t11e animal itself'. 

'l'liH<' arr p1·01M:rl) lrntll1J•te J..inds of coi·~I; J'C<I. white, 
antl black: tl1r ~la< k b ~hr 1·arr~t antl m1~st estecmrcl; 
bid th<' rt•d was lor111t•1·ly 111 gt·rnt repute as n. mediciuf'. 
" li1·•1 rornJ is Jlt'\\ I) takt·n np out of the sea, thr snHt.ll 
prot11bPrnnr<:s 1111 ~t~ ~111fn'. l' at·<'.~oft, .and yield, on being 
p1·1'ss<·cl, a milk) JU1cc 11L1ch efl1'l'Vesces wi1.b arid•. 'l'bc 
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cortical part with which the cora.1 is all over covered is 
not nca1· !o.O rcmpact as the intemal, antl may be ca1.;i_ly 
taken off'" hilst l'l'csh; n.nJ from. this part it is usually 
freed brforc it comes to the rnarkrt. The g1·eatest <'1Jrnl 
t»a<lr is in Gt'noa an<l Leghoru. See Plate X..'i:XYI. 
Nat. Hist. fii;. HS. 

COR.\LLIXES. in natnral 11istory, were formerly 
reckoned a genus of plant<;, ancl :Mr. i'ournefort enumc ... 
rates 5G species of them; but in the Linnrean system 
they belong to the cla~s zoophytes, and arc tletined by 
motlcrn naturalii,ts to be sul.1111arinc ]llant-likt• bodh,s, 
that consist of many slender finrly di\ it.led anti jointed 
bt'anchcs, resembling some s11ccies of moss; or an!rnals 
growing in the form of plants, ha\·ing their stems fi.xctl 
to oilier bodies; these stems al'e composed uf ca11illa1·y 
tubes, whose extremities pass through a ralcareons crust, 
aud open into pores on the surface. The bl'anrhes a1·e 
oftcnjuintcil, and always subdivided into smaller Ura11rhes 
wl1ich arc either loose and uncunnectctl, or joined as if 
they were glued together. They are distinguished from 
1Jla11tc:; by thl'i1· texture and hm·tlucss: thry also yield in 
distillation a considerable quantity of volatile salt; anrl 
tlici1· smell, in burning. resembles tl1at of burnt ho1·ns 
and other animal substanceR. Many of the corallinC's 
seem to co11sist of a single tube, containing a single va
rcnt animal. Every braurh rrnitfrd contains an offspring 
of' this pa1·cnt dependant 1111r111 it, and yrt ra1m1.Jle of jll'O
ducing its like in the emission of a. new bl'anrh. OthCl's 
con.;;ist of many such tubes united. rbing togetllt'r, arnl 
enriJ·cling the deserted tubes of tll(•ir 111·ogrnito1·s, "hose 
cxm.:~re llerorne the substr:ttum of a rising grnl'l'atiou .. 
l\fr, Ellis disb·ibutcs corallincs into the rnsiculated, tu
bulcn·, cellifct'ous, and articu1atrd kinds. 

Ycsic11Jat:d ro!·allines arc distinguishct.I by thcit· horny 
hollow ram1ficat1ons: nwst of t l1 t'ir1 arc furnisl1eil "ith 
Jitile drntirlcs 011 tlicir branches, like lC'avcs on mosi-ws• 
anti nt ce1'.tain .seasons ol' the yc:u·tliey at'c f111·niihed ·,~·ill; 
small bodies like bladtlrl's, }H'Occcding from tl1ei1· stems 
a!1d branchrs! and tli.ffcl'ing in form acc01·di11g to tho 
~liffcl'ent S}K'C1es. Thr1r colour, when dry, is of a yellow. 
JSh Ol' pale ~1·own, an<l thri 1• natur<' is elastic. They ai·e 
f~i1111d adhei·111g to rocks, sl1rlls. and focuses, by small 1·out~ 
like tubes: they recovcril1ri1· fol't11 in watcr,aftc1· halirt<1' 
been dried; and when put into vinegar, tlu .. ·y cause n~ 
effel'vescence. See ~la~l" ~XXV. fig. 1, wlw1·r a r·cprc. 
sents the sea-tamar1sk 111 its natural siz(·, and A the tlcn
ticl<'s consirlrrably magnific<l. Fig. 2. b, n. ru·r. the se:t
cyprcss: fig. 3. cd, CD, the small climbing coralli11c with 
well-shapccl CU]l~. 

'I'ubnl ar corallinrs are composed of a numbl'l' of .'iim
ple tubes, .growing up nearly togetlu.•1·; 01· ufs 1ch IJ1·nn, li
ed ones as have .11l'itl1er denticlcs 1101· ,-C'skks. 'J'hC"sc 
a1·? ~1orn~· aud _cbstic like tllc fo1'111cr, and l'('l'O\"<'t' tlu·it· 
o_r1g11rnl f?rm _rn watC'r. Some of' them appra1· \\ l'inl .. ktl 
hk." the \\ nulp1pc, and others like the intcstim·s of sma ll 
anunals. See E, fig. 4. 

CrJ.Ji.f'C-'l'OllS COl'aUinC'~ are thoc;e Whirll Rjlj)C'ar, whrn 
m~gmf1rd, to be fine th111 cells, the habitation~ of small 
ammals conner~<'d togrthc1·, and disposed in a Yarieb- of 
rlt•gant fu1·1~s lak~ bra11rhes. Thrsr dlhwsce with ar.ids. 
See fl!). 5. F ,f, mth_ a p•1·t (G ll) magnified. 

Arhrulatcd rnr:iilmrs co11si8t of short pieces of a ston 
o~ rrt'tarrous b1·1ttle matkr, whose surl'are is coni·c~ 
w1tl1 pores or cells which are joined hy a tough, mcm-
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branous, flexible substance, composed of many small tub°" 
of the like nature comparted tuge.tl1er. The stony part 
is soluble in vinrgar, and the other part nmains entire. 
Fig. 6 is the coralline of the shops. It is fixed to rocks 
and shells by stony Joints, which, as they rise, arc uuitrd 
to others by extremely fine and sknder tubes: these may 
be tliscornrcd by a good eye, or a common magnifier. As 
the stems extend themselves, they become penctmted by 
si1Je-hra11che.s which come out opposite to ead1 other, an<l 
are joinetl in the same manner; the joints of' this spccil'S 
are like the up1ier pa1·t of an invc1·ted cone, but a litUe 
compressed: the wholc!rnrface is ·coYercd over with Yl'l'Y 

minute ci1·cular-shaped cells like pores. If a b1·anclt of 
this coralline is put into vincgarJ ihcse cells arc dissolv
ed with the whole cretaceous substance; insteatl of which 
ther·c appear l'OWS of minnte ramifications, which seem. 
to have co111municatcd with each of these rc~lls. trpon 
some s11ccimcns of this coralline, we may obsc1·vc small 
fig·ul'cs like sped-Ycssels, with which the lm-1.nches fre
quently terminate: they arc also found on the silks, as 
may be seen at A, where they are magnifi ed. 'Yl1en a 
branch is rr11t.lcrrd soft by being steeped in Yinrgar, 
there may be squeezed out from the little knobs at the 
cnclsaml sides, small twisted figures. Wrfrrquenilyflnd 
this coralline of diffcrentcoJours, as red, g1·rrn, ash. aml 
white; but all of' it, being· exposed to the sun and ail' on 
the shore, beromes "hite. J;lcsides the aboYe, Mr. Ellis 
enumerates other genera of ma1ine ]lroductions; as the 
keratophyta eschal'a fig. 7, spon.?cs, and alycon>.m; aH 
whicl1 arc the nests or mab'ices ot sea-animals. '1'11is class 
of marine bodies is formed like fungi of variou.'i fig·111·cs, 
a.ml with tliffcrentsortsof covering; some h~ning agt·itty, 
and some a callous skin, with spontiry substance in the 
inside: other species arc of a fleshy substance. 

C and C 1 arc views of one of the warts magnified: C 
2 is the appearance of the 11olype, wl1cn the cretaceous 
matter was dissolved: C s represents the particles 
that compose the incrustation, magnified; D flg. 8, is a 
sca-wiJlow, or keratophyton dichotomum. 

CORANICH, among the Scotch and Irish, the cus
tom of singlng at funerals, anciently prevalent in those 
tountries, and still practised in several parts. Of this 
custom Mr. Pennant gives an account, having assisted 
at one in the south of Ireland, where it was perfoi·mcd 
in the fullness of horror. "The cries (says he) are c'lllctl 
by the Irish ugohcne and hullulu; two words wry ex
pressive of the sound uttered on these occasion.;;; and be
ing the Celtic stock, etymologists would swear to be the 
origin of the o>.o>.1'!')'4-' of the Greeks, an<l ululatus of t~c 
Latins. Virgil is \'Cry fond of using the Inst whenever 
any of his fomalcs are dist1•essec1; as arc others of the 
Roman }lOcts, and generally on occasim1s similar to this. 
It was my fortune to arrive at a certain town in Kerry 
at tl1e time that a person of some distinction departed tl1is 
life; my cm•iosity led me to the house, whet•c the funeral 
seemed conducted in the purest classical form. The con
cJam~tio. was set llll by the friends in the same maunrr 
as Vir;;il describes that consequential of Dido's death. 
Immediately after this followed another ceremony, fully 
described by Camden in his account of the manners of 
the ancien~ Irish; the earnest expostulations and re
proaches given to the deceased for quitting this world, 
where she enJoyed so man~ blessings, so good a husband, 
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nnd sucl1 fine children. nut \\hrn the tir11r. •rproarhrd 
for carryiug out the corpse, the Cl'J was t'l'doubktl. '"rrc. 
mulis ulutatibus rethcra complcnt' a numerous band of 
frmales waiting in the outer coul't to atlcnc.l tl1e hearse 
and to 1iay in chorus the last ti·ilmte ol' their '\•oict:s. 'l'h; 
habits of this sorrowing train, aml the ncgll'rt of their 
persons, wc1·e admiraUly suited to tlw occasion· their 
robes were IJlack and !lowing, rescmltli11g the ~ncient 
pillia; their feet naked, and their hail· long and dishri Pi
led. The C?~·pse \\as carrietl slowly along .the H'1'J;l' of a 
most IJcautiful lake, the ululatus was to11t11111rd, nntl the 
whole procession endetl among the nncraLlc ruins uJ' un 
old abbey." 

The s~me custom p1·eva.ilcd amonr, the JJc:IJrrw~. and i'l 
brantil'ully described in bishop Lowth'sj11s1ly C!'lcbrated 
Lect11rcs on the Sacrc<l Poetry of the ll<bre\\S. 

CORBAN, in Jewish antiquity, whcl'c thoseoffet'inoo'i 
which hatl life, in opvo.c;iition to the mi11cliatJ, or tho~e 
which had not. It is (1c1·ivrd from the \\01·1] la1·:ll1, Vihich 
signifies " to approach;" because the victims wrre 
brought to the doo1· of the tabcma.ck. The ro1·1Jr:i1s were 
al ways looked upon as tlie most sacred otfo1·it1.~s. The: 
J cws a1·e rt·vroched with defeating, by mcruis of tlie cor
lJa11, the im .. crptof the fifth commandmrnt. "hid1 enjoins 
the rrs11ect due to parents: fot· when a cllild hall no ;nintl 
to r·rlic\ C tirn wants of l1is father or mother, he would 
say to tlh..-m, "It is a gift (corban) Uy whatsucnr tl1011 

mig·htcst be lH'ofitcd by me;" i. e. " 1 lia.vc devoted that 
to God \\ hich you ask of me, antl it is 110 longer mine to 
give." 

CoituA~ is also a ceremony which the l\lahomctans 
pcl'form at the foot of mount Ararat in Al'a~ia, near 
J)kcca. Ii consists in killing a great number of shcr1l, and 
distriliuling them among the poor. 

COHil.EILS, in fortification, liltle baskets ahout a foot 
and a ;,a]f ldgli, eight inches wide at tlie bottom, and 
twl·1vc at !he top; which being fiJJcd with rartli, :ue fre. 
qul'utly sd one against another 111l011 the parapet or elie~ 
where, lr:rving certain port-holes, whence tG fire u11on tho: 
cnc~ny un~er co,·crt, without being sccu by tlwm. 

CUR.BEL, in architecture, the representation of a 
basket, sometimes SC(•n on the heads of caryatitlcs. The 
wol'd is also usell, in building, for a short piece of timber 
placed in a wall, with its end sticking out six or eight 
iuchcs, as occasion serves, in manner of a shouldering· 
piece. 

COflCELET, in natural history, that part of the fit 
class which is analogous in its situation to the breast ut 
other animalR. l\Ianv have called it the breast in these 
also, but im1H·o11erlyi because t'he breast of other animals 
ii; the scat of the lungs and trachea, but these organs a.re 
in the Uy-class distributed through the whole body. Th• 
wings ,u·e affixed to this part in the fly-class; aml there 
arc some distinctions of great consequence in regard tCJ 
the arrangeineut an<l dist1'ilrntion of thrse animals. i1!to 
s·e11era. Some flies lrnxe a tloul.tle corcclet, or one <imd
cd il1to two parts; aud this is the case of the fly p1•oducrd 
from tl1c formica, Ico, which therefore docs not carry its 
only 1.lif:itinction in the figure of its anteunre. One pair of 
the legs of this fly a1·c attached to the fit·st or antriior 
corcclet, wl1ich is also capaUle of moving on the other. 

'!'he corcclcts of some flies arc also much more eleva
ted th>U\ those of othe1·s; and in some tltls elevation i8 
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cal'ri<d so far, that the hca1l is forced by it to be lm1t thors take for a c1·oss-wound 01· wrenched aboijt with 
downward, anti the Cl'catul'C LI) nearly made hump-back- cords. · 
ed by it. The gnat kind, nnd the tij>ulre, furnish in- CORDELIER, in cbnrch Justory, a Franciscan. or 
stances of this elevated and hump-backed form. A serier.; religious of the ordCl' of St. Francis. The cordcliri·s 
of tiics of two wings arc known l>y a very pa.l'ticula1· a1·c enjoined to live in common: those who arc a.dmittccl 
armament which they carry on the corcclet, 11st1:i.lly call- iJ1to the ortler. are first to sell nil they have and give it 
ed their brca•t. This consists of two long slender sharp- to the poor. The priests are to fast from the feast of 
pointed prickles, which are immoveable in thf'ir inscr- All Saints till the Nath~ity. 
tious, anti seem mrant as offensive or drfcnsh·e '"'·capons; CORDIA, a genus of the monogynia order, in the 
but in what manner they arc used is not easily to be <le- prntandria class of plants, antl in the natural mcthocl 
tcrmincd. All these flies ai·e produced from long water- ranking under the 41st order, aspcrifoliz. The corolla 
worms with 011cn and funnel-fashioned tails, or i'u.rnishc<l is funncl-sha1Jcli; the style dichotomous or divided into 
with their a11erturc for rcs1>iration at the hi11<lcr m .. trc- two tlu•eads, and each of these divided into other two. 
mity. There are five species, of which the iu'incipaJ are tile 

CORCHORUS, a genus of the 1uonogynia ot•der, in myxa and sebcstena. 
the polyandria rlass or plants, aml in the naturnl method 1. The myxa, or Assyrian 11lum, grows wild in 
ranking umlcrthe 37th order, colunmcre. The corolla is Assyria or Egypt, and also on the coast of :M:alalJat•. H 
pe11ta11etalous, the calyx pentaphyllous and <leciduous, 1·ises to the hcjght ol' a mifldling Jllum-trec; and its 
and the capsule many-valved ant.I many-ccllcc.l. There branches arc furnished w.itb oval woolly leaves, standing 
are 16 spcdcs; of which the most rcma1·kalJJc is the oli- without or<lc1·. The flowers arc produced in bunches; 
torius. an annual, and a natirn of Asia, Africa, au<l a1·e white, and consist of one tubulat· pcta.1, and a like 
America. 1t rises with a round, striatedJ upright. lmmch- calyx, nearly of an equal length, antl both arc cut into 
od stalk, to 11car lwo feet, with leaves differing in shape; five parts to theit· brims. Jn their centre arc five very 
some being oval, some cut off straight at thei1· base, ~Ul<l small stamina, and one slendct• style crowned with au 
oth('rS almost hcart~shapcd. The Uowers com(• out at the obtuse stigma. The germen is roundish, and swells to 
sides ofthr l>1·anrhcs 011positc to th<.' leaves. Tltry stand a plum of thr same fot•mJ and about the size of a dam
singly on very short ]ieduncles; are composed of five son, of a dark brown colour. a SWl'C't taste, and ve1·y 
s1nall yellow petals, and a great number of stamina sur· glutinous. In some parts of Turkey they rultivatc thjs 
rounding an oblong germen, which bocomrs a long, tree in g1·cat abundance, not only for the sake of the 
rough, sha1·p-pointccl rap"ulc, opening in four parts, cn.C'h fruit to cat, l111t to make binllimc of, which is a great 
fiJJctl with ,t;'l'Ccnjsh angula1• seeds. r.rhis Jllant is soltl by m·tit:c of trade in a. to·wu called Seid. 
the Jews about .Aleppo, anti is thrrefol'e called .Jew's 2. The scbestena, or rough.leaved col'dia, grows 
maUow. The lcavcsareafavom'itesala.d amungtliat11co· natu1·ally in both the [n1lics, antl scrnls fo1·th HCvcraJ 
pk; and they boil and cat them with thoi1· mrnt. shrubby stalks eight or ten feet his;h. 'I'hc young· leans 

COltCULUM. See Ilo'rANY, and PLANTS. arc se!'l'atctl, but the full-gt·own ones arc nr)t. 'They 
CORD u~ wooo, a ccl'tain quaniityof wood fol' lrnrn- al'C of an oblong oval form, roug·h, of a 4Jec11 g1·ccn, anil 

ing, so rallell lrnrau8e formerly measured with n. cord. stand alternately on footstalks. The flowers tci·minatc 
1.'hC' tlimcm;ions of a statute cord of' wood arc eight feet tile branches in large cl11ste1·s of tlif' shape and coJour of' 
long, four fret high, a11d four feet broad. the marvel of' Peru, and wear a most beautiful appr1w-

CORDAGE, a term used, in general, for nil sorts of anrc. Each has five stamina and one bifid stJIC. The 
ror<l, whet!1c1· small, middling, or great, matle use of in plu1ns arc much of the shape or those of the m~ xa, and 
Uic rigging of ships. Cordage cable-laid, as the seamen are eaten in the same manner. The fruit of this tree is 
term it, is ma1lc with nine stnuulsJ i.e. the fil'st three less ,~aluablc than the wood, a small pircc of' which 
strands ~u-r laid slack, am\ then three of them heiug thrown upon a clear fipc will pmfome a room with a 
dosed togf"thrr, make a cable. See CABJ.E. most agreeable odour. 

rrhc S:tllll' fo1· tarks, bnt they a.re laid tapering. CORDIAL, in medicine, whatevct• raises the spii'it~, 
Co1·dage hawser-laid, is made only with three strands. and gives them a sudden strengih and cheerfulness. 

Cc:u·dagt•-sta~·s a1'(• rahlr-laitl, but made with four See 1'1EDICINE. 
sfrnmls. H8 cal1ks :11·c with three; "ith the addition or a CORDON, jn fortifi cation, a row of stonrs, made 
hcm·t, which gors througl1 the centi·e of them. round on the outside, and set !Jetwrcu the wnll ol' the 

" ' l1itc ro1·daµ,· 1.!. is that which has not yet been tal'rcd. fo1·trrss which lies aslopr, autl J.hc parap~·t which fitarnls 
Cm·dagc hu·rrtl in Apinning is that which is made of perpcndicu.lar, after such a manmw, that U1is difl'ci•pnre 
J'Ope-)'nl'n rrn<ly tal'l'l'cl. 1uay not be offrnsive to tl1e eye; \\henrc tho cordons 

Cordage tal'l'C'd in the ston• is that which has pa.sscd sc1·vc only as an ornament, ranging round al>ont the 
through hot tar. in c·oming outol' the stove. Every quin- place, being only used in fortifications of stone-wol'k: 
t:U of C'o1·dagt• may tnke about twenty pounds of tar. for in those made with earth the void s11accs is filled up 
Corda~t· rt•madt• is that whirh is made of i·oprs used be- with pointed stakes. 
fol'r. Co1·dagr, when nry old, is used for oakum to caulk CORDWAINERS, Ute term whereby thr stntuks 
the seam~ ol' ships. denominate shocmake1'S. Thr word i_i; formed f••om the 

'rhrn a ropr is \;:titl to IJr six inches it is understood F'rcnch ro1·donnicr, ,\ hirh .Mc1iagc drrh rs from t'ot'
of its f'il'C'umft.·1·rwc. A rope of' sixty threads is one tlouan,, a. kinrl of lrathcr hl'Ought from Col'dO\ a, ol\, hirh 
COlllJlOSCd 01' "iO lllHll) r 1 (lC~)'lll'llS. they fol'lllCJ'I} made the Uj>jll'I' Jrathl'l'S or thrit• s h.ws. 

COUVE1', i11 bern.ldry. A cross-corded some au- Others derive it from e-01'ds, hcc~use anciently shoes 
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"'ere made of cords; as they stiH are in some parts of 
Spain, under the name of alpargates. But the former 
etymology is better warranted: for, in effect, the French 
work.men who prepare the cor<lovas a.re still called COl'

tlouan11icrs. In Paris, before the rc\·olution, they had 
two pious societies under the title of frercs cordonnil'."rs. 
The prorluce of their shoes went into a common stock, to 
fu1·11ish uccessarics for their suppol"t; and the rest was 
dist1·ihu~cd among the poor. 

COREOPSLS, tickseedetl sunflower: a genus of the 
p•lygamia. frustranca or<kr, in the syngenesia rlass of 
})!ants, and in the natural method l'ankiHg 11n1.kr tile 
49th 01·dcr, rompositre. 'l'hc receptacle is 1rnlcacl'ous; 
the paJ>pus two-horned; the calyx erect and polyphyllous, 
sm·1•ou1Hletl with· patent radiated leaflets at the base. 
'l'luwc arc 20 spccirs, most of them lwrbaccouR prrr n
nials. They rise from s to 8 feet; terminated by clusters 
of compound radiated flowers of a yellow colour. Thry 
have all perennial fibrous roots, ancl annual stalks, 
which rise in thr s1wing, flower from July to Ortobcr, 
and decay to the 1'0ot in November. The flowers arc 
all shaped Ii.kc sun-flowers, but smaller, aml are w1·y 
ornamental. T·hey a1·e easily propagated by Hlipping 
or dividing thr l'OOts in a11tum11. 

CORIANDRUM, coriander, a genus of the dig)-nia 
ordet·, in the pcntandria class of planto;, anil in tile natu
ral method ranking under the 45th Ot'der, umhcllatre. 
"rhc corntla is radiated; the petals inflcxcd-rmarp;iuatetl; 
the involuc1·um universal aml monophyllnus; the pal'tial 
involurra halved; the fruit sphcl'ical. Thrrc al'c n11ly 
two species, both of tlicm hcrbace.ous annu;tls, U1c lcaxcs 
of \Vhich arc useful for the kitchen. and tl1c seeds for 
medicine. Doth spccirs have <lividrd small leaves, 
somewhat rrscmbling parsley: but thrrc is only one spe
cies generally cu)tivatcd, namely, the sativurn. This 
ltas a small fibl'ous \' liite root, crcw1H·d by many-
11ai·tcd leaves, hn.ving bi·oatlish segments; and in the 
centre an u111·ig·ht, round, branchy stalk. two feet high, 
ha"ing all the brnn,.hes terminated by umh(•b of flowe1-s, 
which are surceedctl by globular fruit. It is pl'opa_;l-ltc<l 
by seed, which, when a good crop is wanted, oug·ht to be 
sown in Ma1·ch, either in drills a foot asunder. or by 
bl"Oadra">t, and then raked in. ·when the plant;; arc an 
inch or two high, thry should be hoetl to sh: or right 
inches distance. The seeds, when fresh, ha\·c a strong 
disagr•ecable smell, which improves by <lrying·, :rnd be
comes sufficiently grateful: they are recommentlctl as 
carminative and sto1nachir. 

CORIARA, the tanner's or 111yrtlc-lcmml s1111rnch, a 
genus of the dccaudria order; in the dicecia clas'i of 
1_,Ianfa:1, a.nd in the nn.t1:11·al method 1·anking under the 
54tl1 01·der, miscellanere. The male calyx is pentaphyl
lous; the corolla. vrntapctalous, rnry like the calyx, :u1<l 
~mited with it; the antherre bipartite. The female calyx 
is penta11hyllous; the corolb like that of the male; the 
styles five, seeds five, c0Yc1·ccl with a. like number of s 1r
cuJent petals, forming alt-igather the rrsl'mbln1wc of a 
berry. There are thl'ee species, the myrtift)lia, rusuf.,lia, 
and the sarmcntosa. The first two are native:; of the 
south of France, but the last is most comm.nnlv cultiva
te~[ in this country: It is a pt·etty orname1ital plant, 
~with a shrubby plthy brown stem, closely b1-;1nrl1ing 
from the bottom; and forms a busby heatl three or four 
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feet_ over, wit~ oblong, .P.ninted, bright.gl'<'l"n leave!lf, 
hanng small spikes of wlnt.1sh Howrrs at the ends Or the 
branches. It is easily pl'opag;tted hy ~1ck1..•rs from tlte 
root, in whicl1 it a.bounds 11li:"11tif'ully, and may be takl'D 
off with fibres every autumn or wint1.:r. 1t is murh ui;rd, 
in France fot· tanning leather, whence its name tanncr"s 
sumach. -

CORINTHIAN ORDER. See AncmTECTtKE. 
CORIS, a genus of the monogynia oriler, in the prn

tand1·ia class of i1Iants, and in tl1c natul'al mctfind r:-rnk. 
ing with those of which the ord!'r is tloubtful. Tht> 
corolla is mouopetalous andirrcg,iJar; tlic calyx prirkly
the capsule quiuquevalve<l, sa11mfo1" Tlu .. ·rc i" only 011 ; 

sp~cics, viz. the 1nonspclicnsis, 01· Ulue ILHU·itimc cm·is. 
'l'lwre arc two varieties of this plant, one w;t11 a rtd 
nnd the othcl' with a white ftowcl'; Uut these arc on!:. 
arcid<.•11tal, and arise from tl1e same st•rd::i. Thry grv,~· 
''"·iltl about l\Iontpelier, aud in most plan•s in U1c soutli 
or France: they seldom grow alwre six. inches high, and 
spread nea1· thr surface of the !:jl'OUTHI like heatl1; aud 
in June, when they arc full of llowcrs, make a Yl!l'Y 
pretty apprarancc. They may be f1l'ilpagatell hy SfJWing 
thei1· scctls in a bed of fresh ea1·th, and 1trte1·wal'ds J'Cw 

moving the young plm1ts, some in pots, and. utht:'rs into 
a warm border. They generally bea1· out winte1· eolds 
well enough. but SC\'Cl'e frosts will sometimes destroy 
them; for which l'CaSflll it is proper to keep SOlllC of thrm 
in pot:;, which should be put under a. hotU .. d frame in. 
winkr. 
CORfSPER~IU:\I, iichseed, a genus of the digynia 

Ol'tler, in the monamll·ia class of plants, aud in the 
natu1·al mcthor1 ranking under the 12th order, hnloracere. 
There is 110 calyx-; tw;, p<'.tals, a11d one ovnl naked seed. 
r]'it{'l'C :ll'C two S}Jecies; I.Jut HCitliCI' of them al'C J'Cmark
abJo fo1· 1.heir beauty, or any other c1uality. 

(;OUK. See QuElwus. 
Com~.1~oss lL, a name given to a kind of stonr. It is 

a sprrics of amhmthus, consisting of flrxiUle fibres 
luo~dy Jntcrwovcn~ and soml'what l'cscmhling vegetable 
cnrk. It is the lighte8t of all stones; uy firo it is fusihle, 
an<l forms a black glass. 

Com\:-JACKJ~T, a kintl of waistcoat, composed of four 
piert.'S of cork, two for the breasts, and two for the 
bark; raf'l1 pretty nca1·, in length and breadth, to the 
quartei·s of a. waistcoat without flaps; the whole is ro·;~ 

ered with coal'se can ms, with two holes to put the arms 
thl'Ough. There is a space left between the two hark
pil'ccs, anti the same betwixt each back and brrast-picre, 
that they may set the easier to the oocly. Thus the 
waistcoat is ouly open before, anti ma.y be fastcntll oa 
the wcnrt'I' with stt-iugs; or, if it should be thought more 
secure, with buckles and leather sti-aps. This waLc;tr•iat 
is the iuvcntiun of Mr. Dubourg: but it has bcrn im· 
111·on·d uy Dr. Wilkinson, of Woodford, who ron1lr1·eil 
it much more ?.rrommodating to the motions of the. holly 
in swimming, by cutting the cork into small pieces anrl 
quilting tlicm betw<'c·n t\ro wai~tcoats of ranrar;. Enn 
the most timorous, with one of these jarkct.s may safely 
vrnturc i11to a rough sea. 

A cork spcnrc1· bas lately been invented to save from 
drowning, in cases ofshipwrerk; which consists ofa b£'1t, 
cont:tinin~ refl1sc pieces of cork, 01· ol<l bottlr-cork~, 
enclosed in any kin(\ of coyering, antl fastened round the 
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Oo(h· with tn.p<"~. 'l'hc excellence of this consists in i~ 
chc~pncss, the whole being made for five s!Jillings. See 
D.ROWNl~G. 

COR-!llASS, the name of a grand procession, said 
to have been cstabfo1hrd at lh111kirk during the dominion 
of Chal'lrs V. :wd 1·cncwedon St. John's day, the ~4th of 
J uuc. Aftcl' the rdcbration of high mass, the procession, 
consis1ing of the sevc1·a.l tl'adesmen of the to\\ n. bt·ga11. 
Each )Jl'l'~un had a burning tap<!r of wax in his hand; 
and allH each company came a. llageant, followt>tl by 
the pah·on saint, usually of solid silrnr, richly \\Ttn1gl1t 
and adol'nt'd. The companies were followed by mu{/.ic; 
and aftl't' tbc musicians, the friars i_n the habits of their 
01·dt•r, the secular priests, and then the abl>ot mag·nifi
rcntly adorned, ancl preceded by the host. J)forhincs 
like\\isc of various fantastical forms and devices, and as 
\'al'iously ar-coutrnd, fo1·med a part of the show on this 
orca~ion; '' liirh has l>ern d1·scTibed as oue of' the most 
Sll]JCl'l> and rnagniflcrnt in tlie world. 

CORN, in count1·y affairs, the gmiu or seeds of plants 
s1·11m·atr<l from the spica or ear, and used for making 
bread. See HUSBANDRY. 

ConN"-LA.ws. It is against the common law of En~
la11d to buy 01· sell corn in the sheaf, before it is thrashed 
and measured: the reason wherrof seems to l>c, Ocrause 
by such sale, the market is in effect ro .. estalletl. s Inst. 
197. 

Ewry pcr~on wl10 shall sen or buy corn without mea
suring, or othc1·wise than hy the 'Vinchester measure, 
scaled and stricken by the bl'lm, shall on co11,·iction 
befoJ'C one justice on the oath of one witness forfeit 40s. 
besides the whole of the corn so sold or Ouu,ght, or 
the v:iluc thereof, half to tho poor, and half to the 
iuforme1·. 

011 complaint to a justice, that corn has been bou.f?;ht, 
sold, or dt'lln1·ed, contrary to the art, thr. proof shall 
He upon the defendant, to make it appear by oath of' one 
"ilnrss. that he sold 01· IJought the same lawfully: and 
jf he shall fail therein, lie slrnll fo1-fcit as before men
tioned, to Uc IC'\•ied by dist1·ess and sale. 22 and 23 
l'. II.'" 8 and 12; and K. v. Arnold, T. SS G. ll!. 

And it' any mayor, or other head officer, shall know
iu.:;-1.v JH'1·111it the same, he 8hall on conviction at the 
f<1U111J fH.'ssions, forfeit 50/, half to the pruscculcr anti 
l111lf to thl' poor, by distress and sale. For want of 
di~trt'"'i:-l, to be imprisoned hy wal'l'ant of the justices, till 
paymc11t be made. ~2 C. lll. c. 8. s. 3. 

'l'ltc last arts now in foJ'cc to regulate the returns of the 
pl'icrs of !\'rain. arc shttutcs SI G. Ill. c. SO. SS. G. III. c. 
ti5. ll) t11cforn1crthe staf 111!•s I Jac. ll. r.19: I W. and l\f. 
r. 1·!: I G. 11. c.12: 10 U. Ill. <".39: 13 G.lll.c.4S:21 
l:. Ill. c. 50: and 29 G. Ill. r. 58, are all repealed; as 
also cnry provision in any olhrr act regulating the im
pn1·tation of wheat, &c. C:\l'('pt sutli as relate to the 1na,k
in~ of rnult fur rxportntion, and the cxpm•tation the1·cof~ 
So 11H1<li of the 15 Car. 11, as prohihits the buJingof com 
to ~di again, and the laying it up in grana1·ies, is also 
'"'ll<'aktl. 

1:1~ lhr •tatutes of S 1 G. Ill. r. SO, and SS G, Ill. c. 65, 
ho1111tic·s al'l' g1·antecl on rxportation at ccl'tain p1·ices, and 
t.hl' f•xpor!ation 1wohibitet1 \\ hrn at highc1· prices; the 
quantity of rnl'll to be exported to foreign couulric• is set-
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tie!!: and the maritime counties ofE11glantl arcdividctl into 
distrirlc;. The exportation of com is to be rrgulatctl in 
London, Krnt, Essex, and Sussex, by the p1·ices at tho 
corn-rxchange; the prop1·ietors of which arc to appoint n 
inspector of corn-returns, to whom wrckly J'etm·ns m - to 
be made hy the faC'tors; anti hC' is to make wrckly .u·
rounts, and t1·ansmit the average ]>l'ire to the rccTl\TJ' of 
the return'i, to be transmitted to the offirel'S of the customs. 
and inscrterl in the London Gazetlr. The e:\11orta.i.io11 in 
other djstricts anrl in Scotland, to he regulated IJ." the 
prices at tlift'erent appointed places, for which ma~ ors, 
justice.q, &c. arc to elect inspectors. Drdarations arl' fo 
be truly made by factors, of coi·n soltl by them. ()!'(hors 
of council may regulate importation, &r. such ordCi'8 to 
be laid before pal'liament. S2 Geo. Ill. c. 50. and SS 
Geo. III. c. 3. 

CoIL~, in medicine and surgery, a hard tumour like a. 
fiat wart, gl'OWing in SC\'era] ]Ja.rt'i of the feet, especially 
upon the joints of the toes. This disorder i'5 not unjustly 
attributed to the wearing of too sh·ait or narrow-toed 
shoes. which never fail to produce these tubercles, es11e
rially if the person is oMigcd to stand 01· walk much, and 
in the s11mmc1· time. 

CORNEA TUNICA, in anatomy, the serond coat of 
the eye; so called from its substance, which rcsemiJks 
the ho1·n of :t lanthorn. See ANATOMY. 

CORNER-STONES, among builders, the two stones 
which stand one in each jaumU of a chimnf'y. The 
breadth of ra('h stone ought to be equal to that of the 
ja.umb, and its face to be hollowed in the~sweep of a cir
cle; tl1ei1· h('ight ought to reach from the hearth to the 
mantle-tree: they are conunouly made of Ryegate or fil'e
stone. 

CORNET, in the military art of the ancients, an in
stument mud1 in ihc nature or a trumpet: when only it 
souncle<l, the ensigns were to march alone without the 
soldie1·s: wlicreas when the trumpet only sounded, the 
soldiers were to moYe '";thout the ensigns. The cornets 
and buccinre sounded the charge and retreat, and the 
cornets and trun1pets sounded during the course of the 
battlr. 

Comrn.T is also a commissioned officer in a troop of 
horse or dragoons. 

CORNlCULARlUS, in Roman antiq uity, an officer 
of the al'lll.f, appointed to assist the military tribune in 
quality of li eutenant. 

CORNUCOPI.iE, a genus of the digynia ordel', in 
the friantlria clnss of Illants, and in the natural mcthotl 
ranking under the 4th order, gl'amina. The involucrum is 
monophyllous, funnl'l-shapcd, rrena.tcd, and multiflorous; 
the calyx bivalved; the corolla onevah•cd. '-rl1crc are 
two sp~cies. 

CORN US. con1el tree, carnelian cherry, or dogwood, a 
genus of the monogynia ordl'I', in the tctrandria class of 
plants, and in the natural method l'ankin,g unclcr the4:-th 
ortlrr. ~tellatre. 1--,hc invulurrum is mo!:lt f1'l:fp1ently m.o-
11C>[lh}llo11s; the petals above the receptacle of the fruit, 
foul'; the fruit itself a biloculal' kel'nrl. Of this genus 
thel'e al'e 12 species; the most rcmm•kable are tl1e follow
ing: 1. The_ 1~ias or corncl_ian chnry-tree, ha8 an upright 
free-stem, 1·1s1.11g 20 feet !ugh. branching and forming a 
large heail, with oblong lea,·rs. and small uml>rls ul' vd
lowish-g1·een llowers, at the sides and ends of the branch-
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es; appearing early in the •P_ring, and succeeded by s1.nall, 
red, cherry-like, eatable, acid fruit. 2. The sangumea, 
bloody-twig, 01· common dogwood, has an upright tree
stcm, branching IO or 12 feet high, having blood-red 
shoot,, with oblong pointed ne1•vous leaves two inc~es 
long; and all the branches terminated by. umbell~te wl~1te 
Jlowcrs, succeeded by black berries: oftlus there 1s a kmd 
\\·ith varirgated leaves. 3. The Floridn or Virginian 
dog-wood, has a tree-stem branching 12 or 15 feet high, 
and fine red shoots, with large heart-shaped leaves; and 
the branches terminated by umbellate white llowers, h;>v
in,g a large involucrum succeeded by dark-red be~·ri~s. 
or this species there are several varieties, chiefly d1st111-
guisl1ed by the colour of their berries, which are red, 
white, or blue. All the species may be propag~ted by 
seeds, which ought to lJe sown in autumn, otherw1se they 
will lie a year in the ground. They may also be 11ropa
gated by suckers, of which they produce great plenty, or 
by laying down the young bl·anches. . . . 

CORNUTIA, a genus of the ang10sperm10 order, m 
the dillynamia class of plants, and in the natural metlio.<l 
ranking under the 40th order, personatre. The calyx 1s 
quinqucdcntatcd; the stamina longer than the corolla; the 
style very long; the bcny monuspermous. There are 
two species: the pyramiclata has blue pyramidal flowers 
and hoary leaves. It grows plentifully in several of the 
islands of tlrn West Indies, also at Campeachy, and at La 
Vera Cruz. It rises to the height of 10 or 12 feet, with 
rude branches, the leaves being placed 011posite. The 
Jlowcrs are produced in spikes at the end of the branches, 
and are of a fine blue. They u•ually appear in autumn, 
and will somcthncs remain in beauty for two months or 
more. It is 1n·opagate1I either by seeds or cuttings, and 
makes a fine appcamnce in the stove, but is too tender to 
beat' the O[)Cfl air in this country. 

COROLLA, among botanists, the most conspicuous 
:rart of a .Hower, surrounding the organs of generation. 
Sec IloTANY. 

COROLLARY, is a consequence drawn from some
thing akcady advanced 01• tlemonstrated: thus, it being 
demonstrated that a fria:ngle which has two equal sides, 
has al.so two angles equal, this corollary will follow; that 
a triangle which has three sides equal, has also its three 
angles equal. 

CORON A, among botauists, expresses any thing gPow
ing on the head or a seed. See BOTANY. 

CoRoXA borealis, the northern crown 01• gal'land, in 
astronomy, a constellation of the 110rthcrn hcmisphcl'e, 
whose stars in Ptolemy's catalogc are 8, in TJcho's as 
many, and in :Mr. Flamsteed's 31. 

CORON AL, coronal is, in anatomy, the fil'st snture of 
th~ scull. Sec ANATOMY. 

CORONARY vessels, vasa coronaria, in anatomy, 
certain vessels which furnish the substance of the heart 
with blood. 

CORONATORE eligenrlo, in law, a "Tit that lies di
t:ccted to the sheriff, out of the com·tof chance!'y, on the 
death or discharge of any coroner, commanding him to 
call the freeholders of the county for the election of a 
new cororu:r, and to certify to the said rourt both the 
•lectiun and the name of the party chosen, and to ad
min ister Jrjs oath to him, &c. 

CORONER, a Ycry ancient officer at the common 

c 0 It 

law: he is called coroner, because be acts principally bi 
the pleas of the crown; and coroners were of old time 
the, c?nservators of the l?eace. This officer ought to be a 
suflicient person, that 1s, the most wise and discreet 
knight that best would and might attend upon sucb ll\ 

~~~~;·0~!~':~1~:1~\~·c~~~c~~u~~~s \~e ~~;a~1r;a~'~ I.:.,~~~ 
foe sufficient m the same county wherein he may an
swer to all manner of people. The lord chief justice of 
the king's-bench is the sovereign coroner of the whol• 
realm. 

How elected. In ancient times, none under the degree 
of knight were chosen. 2 Inst. 32. 176. But as the chief 
intent was to prevent the choosing of persons of mean 
ability, it seems the clesign of it is sufficiently answered 
by rhoosing men of substance and Cl'edit; and as the 
coustant usage for sevel'al ages past has been accord. 
ingly, it seems to be no objection at this day that the 
person chosen is not a knight. 2 Haw. 42, 43. 

By the 28 Ed. III. c. 6. it is enacted, that all co1'0ncro 
of the counties shall be clwsen in full county-courts, by 
the commoners of the said counti<.'S, of lhc most meet 
and lawful people that shall be found in the same, to exe
cute the said office. But tl10ugh they a1'e chosen hy the 
county, it must be ptmc-;uant to the king1s \Hit, issuing 
out of and returnable into chancery; and none but free
holders have a voice at such election, for they only are 
suitors to the county-court. 2 Inst. 99. 2 Haw. 43, 44. 
When chosen they shall be sworn by the sheriff for the 
due execution of their oflice. 2 Hale. H. 55. 

His dnty in taking inquisitions. When any person 
comes to an untimely death, the township shall give no
tice thereof to the coroner; 0therwise if the body be in
terred before he come, the township shall be amerced. 
Hale's Pl. 170. And if the township ,shall suffer the hody 
to lie till putrefaction without sending for him, they shall 
be amerced. 2 Haw. 48. 

When the corone1• has received notice, he shall i!isue 
a 1n·ecept to the constables of t11c four, fi.-e, or six next 
to,vnships, to return a competent number of good and 
lawful men of their townships, to appear befol'e him in 
such a 11lace, to make au inr1uisition touching that mat
ter. 4 Ed. I. st. 2. Or he may send a precept to the con
stable Qf the hundred. Wood, b. 4. c. J. And thmlmust 
be twelve jurors at the least. 2 Inst. 148. If the consta
ble make no return, or if the jurors returned slrnH not ap-
11car, their defaulte are to 'be returned tu the col'oncr, 
and they shall be amerced before the judges of the assizr. 
2 II. H. 55. 

'l'he jury, after befog sworn, is to be charged by the 
coroner to inquire, upon the view sf the body, how Ule 
Jiarty came by his death. 2 H. II. Go. 

E vrry corone.r u11on an inquisition lrnforc him found, 
whc1·cby any person shall be indicted for murder OI' 
mans1aughtc1·, or as an necessary before the offence com· 
mitted, shall put in writing the effect of the evidence liiY
cn to the jury before him being matel'ial; and •hall bind 
over the witnesses to the next general 1;-aol-dcli''cry to 
girc evidence; and shall certify the e\"iill•ncc, the recog· 
nizancc, and the inquisition or iudirtmcnt before him ta· 
krn and found, at or bcfo!'c the trial, on pain of being 
finrd bytbe ro1u"!. I &2 P. & M:. c. 13. s. 5. .._ 

But the coroner cam1ot inquire ofacccssaries after\be 
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fart. lie oui;ht lo inquire into the death or all Jl<'l•sons CORPORAL, an infel'iol' oflicN' under a sei:1•all', 111 
dying in p1•i1Jon, that it may be known whether tlicy died a company of foot, who ha'> chru•gc over one of th~. lli\·i
by violence or any 11nrt'as<111ab)c h:udships. sion<;, pl ares aml l'CJie, es sentinels, and keeps good or-

llis ge"e.ral powep and dut!f. Bc~ides his judicial place, tlLT in the corps-de-gardr: he also 1·rceins the word frn111 
tlic coroner has an authority ministerial, ns a sh1•riff; th<' inrcl'ior rounds whirh pass by liis corps-dc-ga1·1k. 
nnirH•ly, when there is a just exception taken to the she. This officC'r carries a fusee, and is comnHrnly an old sol
l'iff,judidal process shall be aw:mlctl to the coroner for dicr. There arc generally three corporals in eacl.t com~ 

!~: ~l~c~f~'.~!s0!1~i~~~n~~11~~:i~v~~1~~1il\1:~tl i\~1~~:~~tti:;c:l~1l·e~·~= }Jad~0RPORAL of a ship of war, an officer nntler the mastc1· 
rd to Jdm. 4 Inst. 2Tl. He is bound to be pl'cscnt in the at arms, employed to teach the ofticcrs the exl'rdsC' or 
rounty~com·t lo prornHmcc judgment of outlawry upon small arms, or of musketry, an<l t.o attend at thl" gang· 
the exigent, afl:cr quinto cxactu:;, at the fifth court, if tile way on e11tc1'ing poi-ts, and observe that no s]lirituu11~ 
tlefrn<lant <lo not appcni·. 'Vood, b. 4. c. 1. liquors are beonght into the ship, unless Uy cxp1·ess IC'avc 

lt is his duty to inquire of b·easurc that is found, who from the officers. He is also to cxtingnish tbe fire and 
Wel'e the fin<lc1·s, anti likewise \\ho is sus1rncted thereof. caudles at eight o'clock in win tel' and nine in summtl'~ 
Ifr nmy al!io receive the appeal of an approver for an of- when the en~ning-gun is fit'cd; ancl to walk fl'equcntl) 
fence in the same, or in a Uiffm·cnt county; and if the down in the lO\i.;cr decks in his watch, to see th.at thcrC\ 
appt>llcc be in the same county, he may award JH'Ocrss arc no light but such as a.re u11dc1· the chru·gc of proper 
against him to the sheriff till it come to the exigent; lrnt sentinels. 
if lhe appellec be in a foreign county, the coroner can- CORPORATION, a body pnlitic, or incorporate, so 
not award process against him, but must leave it to the called because the persons or members are joined intu 
justices of a gaol-<lclivc1·y, before whom the ap1Nal is af- one body, and are qualified to take and gi•ant, &c. Co1·
terwards 1-cco1·ded. 2 Haw. 52. poratious Rl'C either spiritual or temporal; spiritual as 

P1mishment for misclemeanom· • .T usticcs of af;sizc antl bishops, (leans, arch-tlcacons, parsons, vicars, &c. tcm-
11eacc have power to i11q11iro of and punish the dl'faulls poral as mayor, rommonalty, bailiff's, burgesses, &c. 
aml extortions of coroners. 1 Ucn. VIII. c. 7. autl 25 And some corporations arc of a mixetl nature, composed 
Geo. U. c. 29. s. 6. of spiritual and temporal persons, such as heads of coUc~ 

llisjees. The coroner shall lrnvr for his fee, upon every gcs and liospitals, &c. All corporations arc said to be 
inquisition taken upon the view or the body slain, 13s. ecclesiastical or lay; ecclesiastical arc either regular, as 
4d. of the goo<ls and cliatUes of him that is tl1c slayer abbeys, iiriorirs, cha]itcrs, &c. or secular, as bi!~hoprics, 
and murllc1·cr, if11e have any goo<ls; and if he have no dc.anrics, archdeaconries, &c. lay, as those of citie.~, 
goolls, of such amcrciament as any township should hap- towns, comiianics, or commuuitics of commerce. Coq1o~ 
lll'n to be amerced for the escape of' the murderer. s lien. rations may be established three different ways, viz. by 
VII. But as tlic said foe of 13s. 4"· is uot an adequate presc1·iptio11, letters patent, or act of pa1·liament; but are 
l'ewaril for the gcnc1·al execution orthe sa.itl office, there- most commonly cstabJished by patent or charter. Lon
fot'cfur every inquisjtion taken u1)0f1 view of a. body dy- don is a co11>oration by pr('scription: but though corpo
ing in gaol, the coroner shall ham 20s., and also 9d. for rations may be by prescription, yet it shall be intended, 
every mile he shall be compelled lo travel from his usual that it <lid originally derive its authority by a grant from 
place of abode to take such inquisition, to be pai<l by or- the king. 
ie~~:,1;!~1 ~~~~-ic5~\:11 sessions, out of the county rates. 25 A corporation may be dissolved; for lt is created upon 

C'ORONILLA,jointccl podded colutea, a genus of tl1e ~et~~~hi~~c~ni~~;:~~1~·~;1~:£i~~1t~~1·~~~~tl;~~~~~r~.~~:1~~~ 
(kc:audria. Ol'licr, in the diadclphia class of plants, and in the sacrament, taken oaths, &c. A co111oration cannot 
tlic natural method ranking under the S2d or<lcl', papi- sue or appear iu person, but by an attorney. Ordinances 
lionaec~c. 'rl1e calyx is bilabiatcd, with two scgmcuts matlc IJy corpo1•ations to be observed on 1min of impri~ 
a\Jove coalitcd; the vcxillum sca1•cdy any longer than the sonmcnt, fot-fciture of goods, &c. are contrary to Magna 
alre; the lrgumcn much conti·actcd Uctwccu the seeds. "ro Charta. Actions arising in any corporation may be tried 

~~·~~ •• s~;;,~·.~g~i>~~~."\l'!~~.~·:::~k~e i~n~c~l~=ti~~t s~;~·~i~~'. ::; ~::~i~j';~.~~'d\~~;~,~~~~~~~~~.~~~te~l;~;, ~~~i~~~~~~,'~~,~-: 
;~·!:r:'C,.:::; ~~ii\~c;:i1~~ fi~'.~~~s~f l~":f~fi~~~:~1~,~~~~;.; they are liable to be punished for it. The corporation 
arc rathr1· too tcHdc1· t'o1· th\s cl~z1atc, except the emcrus. ~~.~~~~~\T" ~~~~~~~~ ~~ ~n~1:;'~~:~ r~:u~~ l~1j~~~~~~~\~~t 
!~~~1 ~1:;,c~~! ~:~e:.~~11tr~: ::;~h, Y1 ~~~,~~~~~~cl~~~csn~f in the city. and for all other general misdemeanors com-
thre~ v.u1· of lobes, tcnmuated by an otld one; and at the mitted in the city . 
.stdcfi of th<' branches numerous long Ho" er-stalks, each CORPS DE GARDE, a post in an army, sometimes un. 
suppol'ting two or th1·ce hll'gc yrllow flowers, succeeded d~rco~er,somctimesin ~he open air, to receive a number 
b) lo11.;ish pod~; it is easily prop<lgatcd by seeds, and of sold1er.s. wh~ :u-e rclte,cd from time to time, and are 
likrwi"' by layers or cuttings. 'l'he lca\'cs of this plant t? watch m lhc1rturns for the sect1rity of some more con
orr cslccmr<l laxative, and usrd as a substitute for com- s1derabl• post. 
mo11 sc1m in some 111u·ls of Europe. A <lye is proc111'C<l Co11>s-dc_-1;ar<le is frequently used for the men who 
by f<-nncutalion from tl1c lea1rs, like that of indigo. watch rn tlus post. 

CORPORA carvcrnosa, in anatomy. Sec Alu.Toatr. CoRPs, in architecture, a term to signify any iiart 
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that pl'ojrrt• or advances beyond the naked of a wall, corl'cctions: thus ~ is pnt for dele, to intimate that BOia•· 
scninr.; as a ground for some deroration. thing, as a point, letter, wo1·d. &r. lhi!4ln"~ m that linr is 

t:OllPSE. If any person &teal the shroud or other ap- ·· to be taken out. If any thing i• to be in•t'rll'•I, the 
pare! from a dead body, it will be a felony. 5 Ins!. 110. place is to be marked thus"' and the thing to be ins1•ttrt1 
12 Rcp.115. llut stealing the corps itself only, is not fe- added in the margin. When there are two or more 
IonJ; but it i~ puuishabk as a mbdemcanour, by indict- corrt:'ctious in the same line, then they arc all st.•pa.rated 
ment at common law. 2 llh<ek. 236. in the margin by little bars, thus I . Ir a spare is omit-

CORPULE:\'CY, in medicine, the state of a person led, its place is marked. \\ith a c~•:et, and in the margin 
too mu< h loaded \\ith fl<slt or fat. thu•H· W hrnalettensmverted, 1tisexpresSt•d inlhe mar. 

An exces'i'c degree of corpulcncy or fatness berom~s gin thusG>. When anything is lo be transposed it is di,.....t
a disease, \\hen the whole hotly, as well as the belly, 1s cd thuR, Extraordina1·y srarce ever fail of attam11lt'nb 
{;'l'own into such a bulk, that the actions, especially with exciting rnvy, for Extl'aorc mary attauunents srarre 
respect to motion and respil·ation, are greatly impairetl, ever fail of exciting ein y, and in the margin is added 
if not entil"ely imprdl'd. l.loerhaave obser\'es, that COi'- tr. If Italic characters are to be changed for Roman 
puleucy <locs not consist in the solids of the lwdy being- m· dee versa, a line is drawn thus- under the letters: 
inrl'C'ased, but in thciL' being distended to a gL·caterpitch and Rom. or ltal. is written in the margin. If a Rpace, 
by the alrnndance of humouL·s coUccted in them. Cm·pu- or an morn quadt•at, stirk up, and [H'int black, it is 
I ency is supposed to arise from a copious, oily, soft blood, marked in the margin with a dash, thus I . If a '\\'ord, 
aud is p1·omoted Uy any thing that. tempers and sortcns sC"ntencr, or imrag1·a11h is entil'cly omittrd, thr place i11 
the bloo<l; surh are want of cxerrisc antl motion, an in- m:H'ked with a caret, and in the margin is put the word 
<lolent lire, too much sleep, nourisl1ing foods, &r. out. H the letters of a word stand too far a.'iundf'r, a 

'l~hcl'c is 11ot a better remedy to reduce a corpulent hab- line is drawn under them, and in the margin is 1mt a 
jt, tl1a11 arctum sciliticum drunk upon an empty stomach. crooked line or hook, thus"-"'• There arc many othn 
Semen fraxini, or birc.l's-fonguc as it is called, 3j, drunk ma1·b.s usccl in col'recting, as V for superior, cap. fol· cap
in a morning in a glass of ''"inf', is very much commen- ital, l. c. for lower case, &c. 
dr<I as an effectual ditll'l'tic, and on that account abates CORRECTOR of the staple, a clerk brloni;ini; to 
corpuknry. Borellus 1·eronuucnds e1e chewing of tobac- the staple, whose businrss it is to write down and record 
co; but it is not safe for all 11ersons to use it, lest it the bargains that merchants make the)'(', 
should tl11·ow thrm into a consumption. Dr. Flemming ConuBcTon. in medicine and pharmnry, an ingredient 
rccommrnc1s from one to fou1· g1·ains of Castile soa11 to in a composition which guards agairn;t or abates the 
hl' taken at bed-time. Those that arc naturally gross force of another. Sec P11A1rnACY. ' 
antl fat, oftrnr1· die suddenly than other peovle. The CORRELATIVE, something opposed to another in 
most extraordinary instance of corpulcncy pcrhn]>s eHr a certain re]ation. Thus, father and son arc corrt•latin•.a. 
known, was that of Edw. Dright of l\1aldcn, iu Essex, Light and llal'kness, motion and rest, arc corrclati\·e 
\\ho, <lying iu No\~. 1750, at the age of 29 years, weigh- and 0111losite terms. 
ed 616 pouud8; his waistcoat, with great case, was CORROSION, in a. general srnsr, the action of 
buttoned 1·011ml seven men of ordinary size. gnawing away, by degrees, the rontinuity of the parts 

CORP-US, in anatomy, a term applied to several of hodics. Adds corrode most natm·al lrndics. 
parts of the animal sfructure, as corpus callosum, corpus CORH.OSIVES, in surgc1·:r, are mr1HcinrR whirh cor· 
ca,rrnosum, 6.c. rode whatl'\'er pa1t of the body they are applied ID: 

Courus CALLOSUlt, a mcdullary part of the brain, such arc burnt alum, whitC}lJ'ccipitatc of mcrrur)·, white 
which conrs the whole lateral ventricles. viti'iol, red precipitate of mercul'y, butter of' autimuny, 

Com•rs GA\ERXOSt:lI, a caYcrnous substance, sur- and lapis infernali"!. 
rounding the 'agina. CORRCGATOR. Sec AN,iTO>tY. 

ConPus cn1 CAUSA, in law, a writ issuing out of the t:ORRCPTICOL.iE, in 1'hurd1-hi•tory, a o;ccl of 
cliancf'l'J to remove both the body and record, touching hcrc-tirs, so called from their maintaining that the bo~y 
the cause of any man lying for execution upon a ,iud,E;- of Christ was corruptible, that till' fatht'l'!; had nwnNI 1t, 
ment for debt, into the king"s bench, there tu lie till he and that to deny it was to deny the tl'ulh of our Sa-
has satisfit'd the judgment. ''ioul'"s passion. 

COUPCSCLE, in phJsics, a minute particle, or COURul'TION, the tlrsh'uction, extinction, or at 
physical atom, being such as a natural body is made up kast ce~!-;ation fur a. time, of the prOJ>tr mode of existence 

~~;t ~~c~:;is"~~~·:11e~1·~~o~ 1~~~11~i:h~1~1~~1~;;,~1l:~i/'a1~·~t~~~~: of ~1~~~1i!~:~~~!ib~liond, in law, an infrction a(rruinS 
whose parts will not be dissipated by ordinary degrees to a man's ;tatc at!aintrd of felony and treason. an1l to 
of heat. Sir· Isaac Newton, in the second honk of his his issue; fo1· as he }o!o)cs n11 to the~ ]Wince, &r. his issue 

~1:t:~;:. ~;.~~·: ~0~~~~ 1~~1~~:t:.;:/~~,~~'"~~1b~~~::. accuracy, ~~11~1;~~11~e i!~~~·~,.~ ~~:;:;, 1:~~ J~;ii~n~rc-o~~~~1l;lr~~~r~~~b~!. 
COIUU:t:TION, in printing, the pointin;; out or dis- CORSELET, a little cuirass; or, according to otlie.., 

cove1·in:; the faults in a J>rintrd sheet, in order to be an armour or coat ma<lc to roHJ' the wholr lJodJ; an· 
amended by the compositor before it be printed mr. cirntlJ worn by the pikr-mcn. usually placed in the front 

The co~rcctions .al'e.placcd on the mal'gin of eHry and flank:; of the battlr, for tllf' brttr1· 1·esi'°'ting the 
page, agamst the lmc n1 which the faults are found; a111! cm·m)'s assaults, antl guardrng the soldiers placed bt
there :ire di!fcrcnt characters used to cx11ress different hind them. 
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CORTuSA, brat·'s-ear sanide; a genus of the niono
gynia order, in the prntandria class of plants, anti in 
the natural mcthcu1 rankiug under the 21st order, }>l'Ccire. 
The corolla i8 wheel-shaped, with its throat like an 
tlrvakd l'ing, the capsulu unjlocuJar, oval, and qujn
qucvahcd at the top. There are two species; both of 
them Ycry lo\\., flowt·ry, herbaceous perennials, crowned 
by umbels or mnnopctalou<.; whecl-sliapetl flowers, of a 
{inr red colour. They arc natives of mountainous 1·orky 
pat'l<J abroat.I, f.iO must have a dry lean soil; or they may 
be k<•]lt in pot• of 1lry sandy earth placed in the shade, 
and in the summer must be duly watered; and their 
pro11agation hcrr i~ by s1ipping the 1•oots in Oc.:tobrr. 

COltUNDUM, a mineral, of which there arc two 
species, Ute pm·fcct :uul 1mpc1'fcct. Pe.r[Cct coruudumor 
sapphire i'i l'ournl in the East Imlies, especial!) in Pcgu 
and Uw lslautl or Ceylon; nnd it is most commcmly CrJs
tallizc<l. r{1hc Cl'.) s1a1s arc of no great size; tlu~it· pri
mitirn fnl'm, ns has l.lern ckmonstratctl by Bom·non, 
i'i a rhnmhnid whose angles m·c 86° and 9-!0

, and 
"hich thc1'l'i01·r is nC<ll'ly rectangular. Somctim<"S it 
N'rm·s in tlii!'i form~ though but sch!om. Boumon has 
dC'snibed no l1·ss than l'if.i'ht mod?firati'>ns of it. 

The tC\tllJ'C or the sapphire is fo1iatctl; hut in the 
moi'C pcrf'crt &p1..•cimcns the platrs at·e separated with 
dHlirnlty. }'1·actu1·c ronchoidal. lt causes onl.v a single 
rd'1·artio11. Sprdfic g1m·ity from 3.201 to4.161. Colour 
most l'rt'<pa·utly Llnr; somctimt•s Pell, purple, )CJlow, antl 
t;Trcn: alid sonH'timrs colou1·h•ss: imperfect cm·undum 
is us111tlly nysfalli:1.cd; sometimes found in amorphous 
1w1sst's. The fig-tn·rs of the crystals :u·e the same as 
t!Josc of the last species; opaqucJ except ·when in '\1r1•y 
thin piCC('S; SJH.'Citic grnvity from S.710 to 4.180_: co]ou1• 
51·1:·}· oftt•11 \\ith ·va.l'iow; shades of IJluc and gr('ru. 

!\fr. Chc11e,·ix ohtaincd the following constituents from 
dllfc1·cnt s11ccimcns of col·undum subjected to chemical 
:malysis. 

Impr1fcct cornndmn. 
Frum tl1c }'rom :From From 
Ccll·nntic. ~I:tlabar. China. Arn. 

Silirn 5.0 7 .o 2,25 6.5 
Alr1111ina !Jl.O BG,5 89,50 87.0 
I Mn 1,5 4,0 6,50 4,5 
Lo.•.s 2.5 2.,5 1.7 5 2,0 

100,0 

Silica 
Alumina 
.11·011 

Loss 

100,0 100,00 100,0 
Perfect cormulltm. 

DJuc, 01· Red, or 
sapphire. oriental ruby. 

5,2'5 7,0 
9Q,OO 90,0 

1,00 1,2 
1.i5 1,8 

100,00 100,0 
J\Ir. Klaproth"s anal)sis of sapphire differs a little 

IJ·om thr ahon·, 1H1t his <Hlal)·sis ol' imperfect corundum 
a5rccs with it. Ile round the sapphire composed of 

98.5 alumina 

'fOL, J, 

1,0 oxyd or iron 
0,5 lime 

JUO,O 
83 

c 0 1l 

CORUS, Omer, Homer, or Chomer, in the Jewish anti
quities, a measure containing JO baths, or 75 gallons 
and ~ pints, as a measure for things liquid, antl $2 pecks 
and 1 pint, as a measure &r things dry. 

CORUSCATION, a 51ittering or gleam otli,e;bt issu
in5 from any thin5. It is chiefly used for Uie clrctdcal 
fluid when rcmhwed visible, as in a fiashof lightning, &c. 
rrherc arc methods of producing artificial roruscationi;:;, 
orsparklin5 fiery meteors, which wHI be visible not only 
in the dark but in the day time. · 

CORVUS, the rnven or crow kind, in ornithology; a 
5enus of birds of tbe ordm• of picre, the distinguishin5 
tlta1·acteristics of which are these: the beak is convex 
and cultrated; the nos11'ilS arc covered 'nth bristly fea
thrri:,; the tongue is fol'ked and cartilaginous; and the 
feet are of the walking kind. The species are 19, the 
most remarkable of wllich are (sec Plate XXXVI. Nat. 
Hist. fi5. 144.) 

l. The cora..x, or raven or English authors, weighs 
three pounds, und is about two feet t'rn inrhcs in le11gth; 
the colour is ulark. finely 5lossed wilh a rich IJlue, the 
belly rxceptrd . which is of a dusky coloul'. 'rl1ey al'c 
vc1·y docile bi1·cls, ancl may be trained up to fowling like 
hawks, or to fetd1 and cany like spa11irls; they maJ be 
tai1ght to sprak likr pal'l'ofs; and, "hat is most extraor .. 
tlintU'y of' all, they may Uc taught to imitate the lrnrnan 
voice in sins'ing. Tiiey l1ave a great lll'ope11sity to pilfer, 
often liicling thiugs or value, to the g1·rat loss of the OW
JICI', '"ilhout use to thcmsclvrs. They frequent the neigh
bourhood of great towns, wlirre thc-y a1·c USC'ful in dc
\'OUl'ing 1hc c~H'cascs and {iltl1 which woultl otherwise 
pro,·c a 11ui:·rnnc:e. 'I1hey, however, also <lcstroy m;my 
living animals; such as rab!Jits, young <lucks and chick
ens, and 11ot unfrcque11tly lam Us which hale been dropped 
in a wrak state. In elem· wcathc1· they fly in pairs to a. 
great height, making a deep loud noise, diffe1·ent from 
the commou Cl'oaking. ThC'ir scent is rcma1·kabJy good, 
and they ue Ycry long lived. '!'he rnYcn builds her nest 
early in the spring, laying five or six eggs, of a. 1ialc 
bluish-green colour, spotted with brown. 

2. The corone, or ca11'ion-crow, in the form or its 
body agrees with the raven; also in its foo<l, whicl1 i~ 
carri~n and other filth_. It :vm also eat grain and insects; 
and hke the raven will pick out the eyes of animals· 
wheucc it was formerly distinguished from the rook: 
which feeds entirely on grain and insects, by the name of 
lhe gor, or 5or-crow. Virgil saJ s that its croaking fore
bodes rain; "Tum c01·r1ix plena. pluviam vocat improbn. 
voce.'' It was also tl19ught a bird of bad omen, es11ecially 
if it ha11pencd to ue seen Oil the left hand:" Srepe sinis
tra cava vrmtlixit ob ilicc COl'llix." Englantl bl'<'Pds 
mol'c of tliis kind of liircls than any othel' count!") in Eu
ro11e. But though the crow abounds in Ilritnin, it is so 
rai·c in Sweden, that Lin me us spraks of' .it 011ly as a bird 
that he once knew killed there. 1t lays the same number 
of rggs as the raven, anll of the same colour. lnunc
diately after deserting tl1eir young they 50 in pairs.
Both these birds are oftrn found white or pied, au arci
drnt that befals black birds more fre~urnt than any 
others. Mr. Pennant says, he lias observed one entir·c
Jy of~ ll.itl<' 1..1.rown colour, n~t ouly in its plmnagcJ but 
cvrn ill its bill and feet. 'I he crow wci5hs about 2!1 
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ounces. Its length is 1 B inches; its Lreath two feet two 
inches. 

:l. The frugilegus, or rook, is the corvus of Virgil; no 
other species of this kind being gregarious. Pt differs not 
greatly in it5 form f.com the ca.rrion~crow; the most re
mal'kable difference is in the nostl'ils and root of the 
bill; which parts in the crow are well clothed with fea
thers, but in the rook are bare, or covered only with 
some bristly hairs. This arises from its thrnsting tl1e 
bill into the earth contiuunlly, after the various worms 
aml cruc:e of in~ects, on which it feeds; for it does not 
live on carrion. lik<."the Inst species or the raven. Besides 
inserts, it also fee~s on all sorfa of grain, to some incon
'\'l'nirncc perhaps to ihe husbandman, hut no doubt he is 
doubly repaid by the good done to him in extil'patingthe 
maggot of tlte chafer-beetle, which in some seasons des
tt-oys whole crops of corn by feeding on the roots. The 
rook is a gl'egarious bird, sometimes being seen in im
mense flocks, so as almost to darken the ail'. These 
flights they regularly perform morning and evening. ex
cept in brr-eding-time, when the daily atteo<lance of both 
male. and female is required for the use of incubation, or 
feeding the young; for it is obsel'ved that they do both 
by turns. As these birds are apt to form themselves in
to societies, such i)laces as they frequent durii1g the 
breeding-time a1·e called rookeries; and they generally 
choose a large clump of the tallest trees, for this pur
pose, but make so great a litter, and such a perpetual 
chatter, that nothing but habit an<! a length of time can 
reconcile one to the noise. The eggs are like those of 
crows, but less, and the spots la1·ger. They begin to 
build in March, and after the breeding season forsake 
their nest-trees, going to roost elsewhere, hut have bceu 
observed to return to them in AngusL. In October they 
repair their nests. In lll"ifain they remain the \Vhole 
year; yet we are told that both in France and Silesia 
they are birds of J>assage. 

4. The corn ix, or Royston crow, in its habits resem
bles the rook, fcetling on inscct'i, and flying togcthel' in 
great flocks_; but is easily tlistinguishcd by its 11lumage; 
its back, breast, am1 belly, being ash-colour, inclining to 
light blue, antl consrquently much handsomer; it is aJso 
rather larger than the rook, '"·eighing 22 ounces. In 
Englaml it is a bird of passage, visiting that kingdom in 
the beginning of winter, and lcaYing it with the wood
cocks. In the maritime pal'ls tliey feed on crabs and 
shell-fish. They are very common in Scotland; in many 
parts of the Highlands, am] in all the Hebrides, Orkneys, 
and Shetlands, it is the only species of genuine crow, 
the carrion and rook being unknown there. It breeds 
and continues in those parts the whole year round. In 
the Highlands they breed indifferently in all kinds of 
trees; lay six eggs; have a shriller note than the common 
nows; are much more mischievous; pick out the eyes of 
lambs, and even of horses when entangled in bogs. They 
are, therefore, in many pJaccs proscrilJetl, and rewards 
given for killing them. For want of other food these 
birtls will eat cranberries or other mountain bel'J'ics. 

5. The _daurlcus, or white-breasted crow, is in length 
ahout 12 mches; the bill is black; the head and throat 

~I~~ ~!~~1~fgi~!st~~~~\~i~~;~.t~~~e~;~l~ni1,~:~t~~~~h\~~ 
legs of a lead-colour; the claws black. Pallas describes 
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the same spec'es, wl:ich lir. says came c:u-ly in the spring 
in great ~ights from China, and the •outhern :llonguls 
country, mto the part• about the lake Bailrnl, but most 
frequent about the. towns and viii ages on the ri,.er Lena, 
m wluch part the pckdaws and Royston crows arc very 
seldom seen. They live chiefly on insects. 

6. The moncdula, or jackdaw, weighs nine ounrE-~; the 
length 13 inche_s, the bt·eadth 28. The h_cad is lar!l"e in 
1iropol't10n to its body; wluch !\fr. W illughby •ars, 
argues him to be ingenious aJid rraf'ty. It is a docile a

0

nd 
loquacions bird. Jackdaws breed in steeples, old ra•tles. 
and in high rocks, laying five or six eggs. Somctim£s 
they have been known to b1·ecd in hollow tt·<'rs near a 
rookery, and join those birds in their fora.~ing parlirs. 
In some parts of Ham1ishire they make their neat• iu 
rabbit-hok:s. rrhey also build in the inte.l·sticC's hrtwccn 
the upright and tl"ansum stones of Stonel1en;;e; a proof 
of the prodigious heig·ht of that stupendous antifp1ity, 
for thl'i1· nest• arc placed beyond the reach of the shep
herd-boys, who are alwaJs idling about this spot. They 
are gregarious birds, and feed on insects, grain, and 
seeds. These birds arc frequently brought uptamr; the) 
Jia,'e a practice of hiding that part of theit· food which 
they cannot cat; ant! often, along with it, they scrrcte 
small valuablE"s, sometimes occasioning inju1·ious SU'i\)i
cions of t11cft in scj·vants or othc1·s not guilty. 

i. The glandarins, oi· ,jay, is one of the most brauti. 
ful of British birds. The weight js between six and se
Yeu ounces; the length 13 inches. The forehrad is white 
streaked with black; the head is covered with very long 
feathers, which it can erect at plrasure into the form of 
a crest; the whole neck, back. h1·east, ::tml beBy, arc of a 
faint Jllll1Jle dashed with grey; tlte covert-feathers or the 
wings are of the same colour. rr1ic first quill-feather is 
black; tl1c exterior webs of the nine next ~n·e asli- ·olour
ed; the interior webs dusky; the six next nre black, but 
the lower sides of their ('Xt!'l'ior webs are white tin,e-ed 
with blue; the two next wholly black; the last of a finl 
bay-colour, ti pt with black. Jays build rhicfl: in woods, 
making their nests of sticks, fibres of roots, and tl'nder 
twigs; and lay five or six rggs, of the size of a pigeon's, 
cine1·eous olive ma1·krcl with pale brown. The young 
keep with the nld ones till the next pairin.g-time iA 
spring, when they choose each his mate to produce tbl'ir 
future progeny. In general they feed on acorns, nut,, 
seeds, and fruits of all kinds, but will sometimes destl'Oy 
young chickens and eggs, and will also take away birds 
that have been caught in a frap, or entangled with bird
lime. They arc often kept in cages, and will talk pretty 
well. 

8, The caryocatactes, or nutcJ'acker, is somewliatless 
than the jackdaw: the bill is strong, strai~ht, and black; 
the colour of the whole head and neck, breast and boJy, 
of a rusty brown; the crown of the head and rump are 
plain; the ot11cr parts marked with triangular white spots; 
the wings are black; the coverts spotted in the same 
manner as the body; the tail is rounded at the end, black 
tipt with white; the vent.feathers are while; the legs 
dusky. We find these bil'ds scattered in many patts of 
Eul'ope, but no where so plenty as in Germany. 'fbey 
visit England very seldom; and are also found in North 
Ame1·ica, hut not near the sea-coasts. 

9. The pica, or magpie, is in length above IS incbe<, 
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and weighs eight or nine ounres. In manners it ap-

t;;';1~c:.:·i~t~t ;~;~~~~~~~~~~;~~,n~~~ g:;~~i~TJ~~'~'~"g 
durks and chickens, and suck the eggs. It builds its nest 
with ai1, making a thorny covrr at top, leaving a hole in 
the side for admjttancc; lays six or seven pale-.grecnish 
eggs, tl1ickly spotted with black. It is a rrafty bird in 
every stat«', and, if brought 1111 young, becomes exceed
ingly famiJiiu·; and will ta]k a great many sentences, as 
well lL'i imitate every noise \\ithin hearing, like a parrot, 
but not so ]>lain. 

10. The gl'arulus, or red-legge<l crow, is but thinly 
scattered ov~r the northern world: nG menLion i9 made 
of it by any of the F'aunists; nor <lo we find it in other 
parts of Europe, excrpt Britain an1l the Alps. It is pro
duced in the isl an cl of Candia in Asia; and it visits Egypt 
towards th~ cm! of the inuntlation of the Nile. Except in 
Eg)"·pt, it affects mountainous and rocky placl's; builds 
its m•st in hi~h rliff<i or ruined towers; and lays four or 
fi\.-e t·~g'i, 'd1itc s11ottcd with a dirty yellow. Jt feeds rm 
insects, and ;1fso on new.sown corn. They commonly Hy 
liigh, mak.e a si11·il11•r noise than the jackdaw, and may 
Lctauglit to Rprak. His a very te1ulel' IJirtl, and unable 
to br;.u· YCI')' scvl·r~ weather; is of an elegant, slender 
make; acth-e, restkss, and thinfog; much taken with 
!;litter, nml so nh·cldling as not to Ue trusted where things 
of const'qurnrr lie. It is vrry apt to catch up Ui!s of lig·ht. 
ell stkks, s 1 that there al'C instanccR of hou ses IJ<•ing set 
on fin Uy it~ llll'<lm>; on wl1ich account Camd1•n calls it 
inct•J1tliaria avis. It il!I found in Cornwall, Flinshirr, 
Caemarvun.c,hirc, and Angksra, in the rocky clill'.c; along 
the shores. Jt is al~o found in Scotland as far as Sti·Hth
uavem, and in some of t!1c Hebrides. Its colour is wl1ol
ly black, lirauti[ully glossed oYer with blue and purple: 
the le~·s and bill nr~ of a bright orange-colour inclining 
to l'ctl; the tongue is almost as long as the bill, and a 
little clo,·cn; the daws are large, hooke<l, and black. 

11. The c1istatus, or bh1e jay, is much smalkr than 
the common jay. The hill is black, and above an inch 
Ion~; the bead is r1'l'~kd and blue: a streak on each side 
of the heatl and tlu·oat are of a bluish white, and thel'e 
is a spot of the sa1ue OYer the rye: the hind part of the 
neck and b<\d1. ic; blue: the wings and tail the same; all 
tht• fcathn~ of thr. last, except the two middle ones, tip. 
ptd with whitt·; the feathers of both it and the wings cle
gantiy barred with blal'k. and the greater coYel'ts and 
second quills 1ip1wJ with white: the breast is of a blossom
colour: the bdly and under tail-coverts white: the legs 
arc dusky brown: tho tail is nearly as long as the rest of 
the bird. 'l'hc colours of the female are less bright than 
thusl' 1Jf the male. 'l'hc species is said to be peculiar to 
North Amrrica, but not seen l'arthcr north than the town 
of Albany. • 

J 2. The canadcnsis is in len,;-th nine inches, ancl weighs 
two ounces. '.I'he bill is b}a.rkish, and not quite an inch 
Ion:;: the irides arc Ula.ck: the foreh ead and throat arc of 
a tlil·ty )'dhm-"hite; the hind-JH•atl and sides of a black
ish brown: tl1r uppl0 1· parts of the body arc brown: be
neath, pule ash. These bi1·ds inhabit Canada; and al'c 
frequent n•>ar Hudson's bay, where they a1·c called 
whi•ki.iohn ancl "hiskija,k. They breed early in the 
spl'ing; build in p'ne-tn'<s; and haYe two, ra1·ely three, 
young at a time. The rg5s arc blue. They arc not grc-
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garious. Their food is lilack moss, worms, and fleslt• 
They are very bol<l pilfering birds, stealing from the tra
veller enn salt meat; and devouring often the bait fl'Om 
the traps set fot· the martins, as soon as the persons who 
set them turn their backs. They lay up stores for win
ter; at which time they an seldom seen unless near ha
bitations. 

CoRvus, the raven, in astronomy, a consteUation of 
the southern hemisphere, wherein, accol'ding to Ptolemy 
and r.rycho's fatalogue, a1·e seven stars; whereas the 
Il1·itannic catalogue reckons no less than ten. 

Coxvus, in Roman antiquity, a military engine, or 
rather gallery, moveable at pleasure by means of Jlltl
leJs, cliiefiy used in boarding the enemy's ships, to cornr 
the men. 

CORYBANTES, in antiquity, priests of the goddess 
Cybele, wl10, inspired with a sacrec.1 fury, clancod up aml 
down, tossiug thci1· heads, and beating on cymbals or 
b1·azen drum~. They inhabited mount Ida, in the island of 
Crete, where they nourished the innrnt J upitcr, keeping 
a continual rattling with thrir C) mbals, that his father 
Saturn, who had resulwd to devour all h.is male off5pring, 
might not hear the chiltt's cries. 

CORYBANTICA, in Grecian antiquity, a frstinl 
kept in 111m,1ur of the corybantes. 

CORYCO:'>IACHIA, among thr anricnl•, was a so1t 
of exercise in which they pushed rorwarcls a hall, sus
pcmJed from the ceiling, nnd at its rctum either caught 
it with thcil' hantls, or sul'fl'l'c<l it to meet theil· body. 
Orilrnsius informs us ..it was recommended for extenuat
ing too gross Uotlies. 

(CORYDAL!S, ht botany, a genus of the diadelpl1ia, 
hcxan<lria clas.c:; an<l order; there are fi,·c species, na
tins of Pennsylvania aud New York. ('c) 

CORYLUS, the hazel, a gem1s ol the polynmh'ia 
ordcl', in the monrecia class of plants; and in tltc. na
tu1·al method ranking unde1· the 50th order, amcnta
cere. 'l'hc male calyx is monophyllous, scale-like, tii
fid, anti uniflorous; there is no corolla; the stamina eight 
in numlier: the female calyx diphyllous and lacerated; 
no coro11a; two styles; and an l'gg.sha11ec.J nut. rl'herc 

~~:,tlj1~e;t:~~~~~~~!!\11:;1~v~~~)~1~sst ~~;f ::~~~~~:o~~· 1!:~t 
of which.the filbel't is a va1·iety. 2d. Corylus rostrata, 
o.r Am~r1can cuckoldnut. Sd. Corylus columo, Constan
tmopohtan ha.zel. They are all of the lal';;e shrub killll, 
hal'tly and tlec1duou~; and ham several varirtics Yaluable 
for their nuts, as also for their variety in l:u·ge wihJc1·
ncsscs and shrublierry works. They will prosper in al
most ~ny ~oil or s~tuation, and tum to good account when 
grow111g m coppices to cut as underwood, and as pulcs 
for various uses; as hoops, spars, hu1·dlcJ, handles to 
husbat~dry implements, walkiug-sticks~ fishin3'·l'ods, &<". 
for \d11ch pu1·pescs the~ may be cut every fifth, scwnth, 
or eighth year, accordmg to the purposes to whil'h they 
are designed. The liest method or pl'l1pagating them is 
by layers, though they may also lie raised from the nuts. 

The kernels of the fruit haYc a mild, farinaceous, oily 
taste, agreeable to most palates. Squirrels and mice are 
fond of them, as w~ll as some liirds, such as jays. nut
"'.'"ckers, &c. A krnd of. chocolate has bfen ]>repared 
from them, anti thel'c al•e mstann.•s of their haYing been 
formed inio bread. The oil cxpl'essed from them is little 
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inferior to the oil of almonds; and is usctl by painters, 
:.rnd by chemists, for 1·eceiving and retaining odours. 

EvelJn tells us, that no plant is more proper forthick
rning or copses than the hazel, for which he directs the 
following expeditious method: Take a pole of hazel (ash 

...01· popl"r may also be used) of 20 or .'.lO feet in lengthy 
the lieads a little lopped, giving it a chop near the ground 
to make it succumb; this fastened to the earth with a 
hook 01· two, and coYcrcd with some fresh mould at a 
competent depth (as gardeners lay their carnations), 
will produce a great number of suckers, and thicken and 
fumi<h a co1ise s11eedily. 

CORYMBIUM, a genus of the monogamia order, in 
the syngenesia class of l'lants, and in the natural method 
rankiug um.lei' t11c 49th order, compositre. rnlC calyx is 
diphyllous, uniflo1•ous, and prismatical; the corolla mono~ 
i1ctalous and regular; there is ontn\>·oolly seed below each 
fiorct. There are four species. 

CORYNOCARPUS, a genus of the monogynia order, 
in the pentandl'ia class of plants. The calyx is a pen
taphyllous 11erianthium: thecoroHaconsists offirn round
ish, e1·cct, ancl hollow petals; the stamina five subulated 
filaments arising from the base of the petals; the antherre 
am erect and oblong; the pericarpium a monospermous, 
turbinatell, chwate<l nut. There is one species, a native 
of New Zealand. 

COR YPHA, mountain palm, orumbrella-h'cc, a genus 
of the order of palm re, belonging to the monrecia class 
of 11lants. The corolla. is tripctalous; the stamina six, 
with one pistil; tl1e fruit a monospcrmous plum. T11ere 
are two species. The umbracula is a natirn of the 'Vest 
Indies, whcl'e it is rallcd cod<la pana. It 1·ises to a con
sidet•able height, antl produces at the top many large, 
pahnated, )Jlaited leaves, the lobes of which arc very 
long, and are placed regularly round the end of a long 
spiny footstalk, in a manncl' rq1rcsenting a large um
brella. The flowers are )JJ·oduced on a brnnched spadix, 
from a compouutl spatha or sheath; they arc hermaphro
dite, and each consisb:J of one petal, divided into three 
oval parts, and contains six <twl-shaped stamina, sur-
1·011ndi11g a short slender style, crowned with a simple 
~tigma. Tl1e germen is nearly round, and becomes a 
large globular fruit of one cell, including a large round. 
stone. 1.'hese plums having a picasant Havour am held 
in esteem by the Indians. 

CORYPH.iENA, in ichthyology, a genus belonging 
to the order of thoraci.ci. The head is declined and 
truncated; the branchiostege membrane has six rays; 
and the back-fin, runs the whole length of the back. 
'There arc twelve species, most of them natives of foreign 
seas. The most rnmarkable are the blue and parrot 
fishes, described by Mr. Catesby. The head of the first 
is of an odd structure, resembling that of the spermaceti 
whale: the mouth is small, each mandible armed with 
a single row of even teeth, so closely joined that they 
seem entire bones; the iris of the eye is red. On the 
back is a long pliant fin, somewhat inclentetl on the 
edge; behind the gills are two fins, one under the abdo-

::;,edn tf.~d :i~~::e~stel~~:~~.!\; ~~~~· J'~~~ t:,'.~ ~a~~·~ke~~ 
the coasts of the Bahama islands, and in most of the 
seas hetwee11 the tropics. The parrot-fish has a large 
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mouth, p~ved as it were will~ blunt teetl1, closely roa
uccted after the manner of the lupus marinus. The 
body is covered with large green sraks; the eyC<; ar•e red 
and yellow; the up]>Cr part of the head brown, the lower 
part and the gills blue, bordered with a dusky red· a 
streak of red extends fr?m the throat behind the gills: at 
the up1ier end ofwluch is a bright.yellow spot. Thefini 
a1·e five in number: one cxtcml.ing almost the length of 
the bnck, of a bay or cinnamon C<~lour; there ar~ two 
hchiud the gills, blended with black, green, and purpli'h 
colours, with the upper e<1ge verged with hluc; undrr tbe 
alulomcn is another rc1l fin verged with blue; undel' tJie 
am1s extends another long narrow g·1·cr11 fin, with a list 
of red through the middle of it. A\ !he hasis of the tail 
~n rarh sitle is a 1a1•gc ~·e!low s1mt. 'I'lw t~il is l:u•gr, 
fot·k.e<l. and grect1; with a. curvrd J•c<l hne 1•unnin~ 
through the middle parallel to the curve, anti cmlin;,. 
in two points. 'l'he fish is more esteemed for Ueaut~ 
than the delicacy of its taste. '!'hey arc taken on the 
coasts of Hispaniola, Cut.a, anll the Bahama islamls. 
Sec Plate XXXVI. Nat. Hist. fig. 145. Pl. XL. fig. 
146. 

COS, the whetstone. in natural history, a grnus of 
Yitrescent stones, consisting of fragments of an indctcr. 
minatc figure. subo]lake antl granulatrd. Of this genus 
there are sevcra l species, some consisting of l'ougher ant 
others of smoother, 01· el'en of altogether imjialpable, 
J>articJes; and used not only for whet-.tonrs, but also for 
mil1-stones and 0U1cr similru• pul'poscs. 

Cos ·runc1cA, tu,rkey-stone, a. species of stonrs of the 
gamet kind, belonging to the siliceous rlass. It is of a 
duJl white, ancl often of an unequal colonl'; some 11arts 
appcni•ing more compact than othel's. Its SJJCcific gra' ity 
is 2598: it strikes fire with stccJ, and cffcrvcsres with 
acids. Mr. Kirwan found that 100 parts of it contain 
25 of mild calcareous earth (carbonate of lime), and no 
iron. Cronstedt is of opinion that there are probably 
two so1·ts of stoues known by this name, as that describrd 
by Wallerius neither gives flrc with steel nor effei·nsces 
with acids. It is used as a whetstone; aucl those of the 
finest grain are the best hones for the most delicate cut. 
tinp; tools, anti even for razors,, lancets, &c. 

CO-SECANT, in geometry, the secant of an arch 
which is the complement ol' anothe1· to 90°. Sec TRI· 
GOKO,fF.TRY. 

COSHERING, a sciguoral prerogative, wl1ercby the 
lord and his followers lay and feasted thcmsehes at 
his tenant's house. 

COSINAGE, a writ that lies where the tresaylc or 
great-grandfather is seized Ju his demesne, as of fee at 
the day of his death, of certain lands or tenements, and 
dies, and then a stranger l'ntcrs, and abates; for then 
shall his heh- have this writ of cosi:nage. 

CO-SINE, in t1·igonometry, the sine of an arch, 
which is the complement of another to 90°. See TR1Go
N8METRY. 

COSMOGRAPHY, a description of the several part• 
of the visible world; or the art of delineating the several 
bodies according to their magnitudes, motious, relations. 
&c. It consists of two part•, astronomy and geogra· 

phb.OSTIVENESS, obstructio al'ri, in medicine, a pre
ternatural detention of the fteccs, with an unusual drJ· 
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~~:i. ~:.~rhu~:~~~~~s ~e~h~~~0•1~~;~~nce a suppression of 

COSTS, in law. Dy the statute of Gloucrster, 6 E1l. 
[. c: I. it is provided that the drmandant may rcconr 
aJ?'arnst the tenant, the _costs of his writ, together with 
h:s damage; and llrnt tins act shall hold place in all casi·s, 
when tt~e par·t.Y io; to. l'l!Co\er damages. t New. Ahr. 
511. Costs ol the \n1textcnd to all legal costs of suit, 
but not exprnses ol'trnvcl, loss of time, &c. 2 ln'it. !!89. 
'' hl'll doul>ll• dami"lgrs a1·r givru Uy art ofparliameut. thc 
cu~t'i slinll be douhlc tl also; fo1· damages include costs. 
Slr. 10'18. Persons suing iu. Jonna pa1tperis, shall not 
pay costs. s Illack. 400. 
. It is an action, wli_crcin there can be no such rci·tify~ 
rnµ;. as.clt.1.hl, ass~11~11Js1t, trover, trespass fortakinggoodc;, 
trm;pai:;s for spoilrng gootls, trespass for beating a r;c1·
' ant \\l1t.•rchy hr lost his seni<:r, it is out of the s1atute, 
and the plai11tiff may ham full cm;ts. Salk. 208. 'Ybr1·c 

~~~~~. ~·l~t ;~!~;·~~~;_tl:a ~~~;1~rt~~~~~uf;~1~!1 ~f oj rt:\,~1~~t;!~.~ 
tin· bc8t.'-'-blc to Judge of what costs are fitting to hr giv
('ll. It JS th? com·.c.;c uf the court of king's-bench, to rl'
frr the hxahon of costs to the 1iroper officer of the co11rt. 
and 1.10t tl~ make any .spccia.l l'nlcs for such rnatte1·s, l'X
Cl·p1. tt I.le 111 cxtraonlmary cases. 1 Lit. Ahr. 3SS. 

Lu'f~~1:.~:~~-t~ii·so:~~~~~~;.;:1 ~~~~1~1~i~~;\~e:ica~~~1~~1~!t1:1f;:~ 
of the ra~e, as thry appear mo1·e or less favourable to 
the party va11<1uishcd. 3 Dlack. 451. If costs be i·cfus
~·~l to_.bc pnid, nu attachment lies. l Nels. AIJI'. 550. 
I lie l'"rng a11~l a.ny )JCl'son suing to his use shall neither 
pay llOl' J'('CCJYeCOsts. Stat. 24 Il. vur. c. 8. 

Thr 18 (;,.o, IJI. c. 19. a11ti11!l•izes any justice, who 
f-;hall haYo heard and determined the mattl'l' of a com. 
plaint made ud'm'.c him to awa1·d such costs to be paid by 
l'1tht.•r p:H'ty and rn surh mamH'r as to l1im shall seem 
Jl'h'l't. t? tl1.(' party injured: and if the person so ordncd 
h_)- lht•.Jusli~:r. ~hull not forth,dth pay, or give satisfac
tum ~o the .JU'iil<'r, tlie same sliall b\- levied by distJ·css: 
uwl_ if .~ond,; and chattels of such person cannot be found, 
thC'JllStu·e shall commit him to the house of correction 
fo1· the place "h.e1·c such ycl'son shall reside; to be kept 
tu h.u·d Jabour tor any tune not exceeding one month, 
nor k."'s than ten days; or tiJI such sum, with the ex
}'cnsc~ attcmling the commitment, be first pa.id. 

on~:·~.~~~~Jd~t~~~~~l:~~c~~~c tfi~';~·;~,~~; ~f.:i?b~e~:~~. ~t 
trrd Uic. sum of _5l. ~he said costs slrnll be deducted by 
tht.• JUShcc, .at lu.'i d1scretio11, out of the penalty, so that 
such dcdut't111n shall not exceed1111e-fifth part of the pen
ull~; am! the remainder of tho Jlenalty shall be divided 
amnug the 11ersonR who \yould luwe been entitled to the 
whole thei-cuf'. if this act had not been made. Costs 
~louble or b'cblc arc allowed to defendants sued fo1· act-
1~1g undr_1· almost CYcry slatutr J'{')ating to oll.kcrs of jus
t1cr, ru~toms or other duties, hip;lnvays. pnYin1?;1 t...c. 
~~r mo1·c !natter couccl·niug costs, see Bae. Ahr. &. G '111. Ahr. tit. Cosl<. 

COS'rUME. a te!'m among painters: thus, a painfrr 
must Ob'irl'\ t' ~he costume; that is, hr must make C\ rn
pC'rsou autl tl11ng ~ustain if.., protH'J' rhal'artt-r; anti 111;t 
onl) obscno (he otory, but the ci..l·cum•tanct», (be sccno 
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of artion, the COU11fry 01' p1alTo atd mnke lie ~1a1J~··:, 

ar~~j~~~~~,1'~:1 pb:~1;~~r)~:v~~~~:~:~ t~~ ~~~t·~,:f~l~~: 1i·~~!::~~
4 

nogynia clas~ of plant~, foe fhwcr of" hirh ron,~ht-. of' 

E~:!:.\l:t!:~;lr~~;~:~~'~i:~f:,·~~~·~:·~I:'.;;~'..i·:.~~~;~~:·~:~~:~. 
T!terc :ll'e lhrec species. Till' root of thb pla1it, or 'Ii; 
rostus ..lralJirus in pharmacy, i:i an attrmwnt. :.L diun 
ti(', nnt1 <\ sutlo1·ific: it is giHn iu ob~;t1·uc~tions of t!.11 
menses, aud in chronic rasies, in which thCJ'C aL"C infrac
tions of the \ isct't'a.: it., dose is from tr11 gi·ain~ to half 
n dram. but we seldom hear of its l>dng ghen singl). 
H is 11sr1l iu the Venice treacle, mittu·idalr:, nml raryo 
costlnc !'lcctuary. Costus must be chosen recent, <lensl'. 
ollorous, bitterlsh, and not cariuus. 

CO-TANGENT, the tangent of' an arch, which is the 
cornplc111cnt of another. See Tn.IGOX0'-1~'1-'HY. 

COTESB.N tlieorem, in geometry, an :tppellation 
us_ed for an elegant property of the circfo discovered by 
l\lr. Cotes. The theorem is this: 

c c 
If the factors of the binomial a ;j; x be required, the 

index c being an integer number. "\Yi th the centre O, (Plate 
XXXIX.l\liscel. fig. 21.) and radius AO =a, drscribe a 
ci1'Clc, an<l diYitlc its circumference into as many equal 
parts as thel'e are units in 2c, at the points A, B, C, D, 
&c.; then in the radius, p1·oduced if ncrcssary, take OP 
= x; and from the point P, to all the points of division 
in the cirrumferencc, draw the lines I>A, Pil1 l'U, &c.; 
so shall these lines taken alternately be the factors 
sought: viz. 

c c 
rBxro rF)( &c=a+x, 

c c c c c c 
and !'·\ x PC X PE &c = a rn x, viz. a -x, or x-a, ac
col'clmg as the pointP is within or without the circle. 

For instance, if c = 5, dh·ide the circumfrrrnce into 
ii?ci~,~~~~ parts, and the jlOint P being within the circle, 

OA5 +oP5= JJP x DP x EP x HP x KP, 
and OA5-0P5=APXCPXEPXGPXJP. 

Iu like manner, if c= 6, ha' ing diddcd thC' circum. 
fcrence into twclYc equal iia1·ts, then will 
OA6 +oP6 =BP x DP x FP x nr x KP x :Mr, 
OA6 - or6 =AP x CP x EP x GP x IP x Lr. 

rr1ic dcmoustration of this theorem may be seen in Dr .. 
Pe1~berton's Ejlist. de Cotcsii lnnntis. See also Dr. 
Smith'~ Thcoremata Logomett•ica ct Trig·onomcb·ira, 
added to Cotcs's llarm. !\lens. pa. J 14; De Moine Mis
~~ .. ~'.1"1) t.11a. 17; and Waring's Letter to Dr. Powell, 

Dy means of this theorem, the autl1oi· was enabled to 
make a.farther progress i11 tl1ci11vcrse. method of nuxions 
than . had_ been done. before. But in the application 0 j· 
!~~~11<~1~:~·3 '~?~~~r~e~~1!li'~~~e~ained a limitation,\\ hich wa" 

of s,~·t~1~d~' or Cotise, in heraldry' is the fourth part 

CO'l'I~US. Sec Ru-cs. 
. COTT.\ GE. in ~aw, a li!Ue hoti.c for habitation. 

without lauds bclong111g to it, stat. 4 Edw. l. But by a 
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rotton-yarn for muslins to ~ d"grce of fineness never he
forr known in this country, heinp; ncady equal in quali
ty to those uoually hl'ought from India. 

COTTU!i, or Bull-head, in ichthyology, a grnus bc
J,mging to theorrlerof thorarici. 1.'he head is l>roadc1· tlian 
tl1c body, and the .~ill membrane has six rays. Thrrc 
arr. six SJH't·i1:s, of" hich th~ most remarkable m·e: 1. The 
!!;obio, or f'il"fl·-hullhcad, nry common in all our c.:lcm· 
brr)Oks: ii lirs almost always at the bottom, citlirr on 
tl1r E;ravt•I 01· nndt•r a stOH'-': it depositc.; il5 spawn in a 
}J1>lc. "!Jid1 it forms among the g1·avel, and quits it with 
~1'1·at J"durtanrP. It feeds ou ''atcr-insccts. This lish 
seldom t•xnetls thr lrngth of th1·cc inches and a half: the 
hr;•.tl i~ ltu·.~r, broad, Hat. antl thin at it8 cin:umfel'e11rc, 
ht·i11p; WC'H :ulaptccl fot· iJJsinm~tiug itself under sto11rs: on 
tlir, mi1llllr pal't nf the corct·s of tl1e gills is a small 
rrnokc·d spinP t111·ning inwa1·ds. The eyes al'C \<l'l'J' 

~nrnll. the il'idt·s Jl'llow; the body .~1·ows s1emlc1· tuwanis 
thr" tail, awl fs -Vl'l'Y smooth. '1'11e colom· of this fi ~ l1 is 
n~ <lisagl'rrahlc n~ its fonn, bl'iu:; dusky mixed with a 
di1·h nllow; Oil' lH'lly is "hitisli. The taste, however, is 
l''\('t~lt'cut. 2. 'flir cat
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aphractus (Sec Plate XL. :K. U. fig. 
147) ic; wry romrnon on most ur the B1·itish coru;ts. It 
l'ddom rxrcri!s live indars and a half in lengtl1, anll cn:11 
sdthm anin-s at that size. The head is large. bony, antl 
Vl'I')' t·u~~t'tl: the rntl of the uosc is arn1ed "ith four 
short u1n·i~·ht spiiws; 011 the throat arc a llUlllLl•r of 
fihrwt "hitr lll•anls: the hody is octa,gonnJ, amt cove1·t.•1l 
with a 11u1ul1t·1·of' strong hony cru,i;;ts divided iuto se\el':ll 
curnpadnn•11ts. th<~ ends 'JI' "hith jll'oject into a :-ihnp 
1>niuf, am! i'1J1'JJ1 scnr:il cchilrntc<l li11es alon~ llie !Jack 
aJlll sides r1·0111 t!ie hcnd to the tail. s. The scnrpiu.~, or 
f'athrr-lasln·1·, is not uucommon on 1Le rocky coasls nf 
EuMla11d; it l111'1~s 11111ler stonrs. anll will t:JJ..e :\ bait. 
It sdllnm t'XCt.'l'd'i 8 01· 9 indw~ in lenp;tlt. The 11cacl is 
lar~{'. a111.l kts a most formidaUlr ;1ppc<1rauce, being ~1rm-
1·d with \';1st spin(·s, which it C'nn opposl' to any enemy 
tl1al attar ks it. bJ s\\ elling out its cln•t:h..-; and gill-rm t•rs 
to a 1:-u·~c ~ize. 'l'hc no~e ~ml sparr contiguous to t.ltc 
t)'l'S arc fun1ishccl \\ ith sho1-t .1oli:u·p spines; tile COl1c·1·s of 
the gills arc tf'l'rniu11tcd b} cxceuliug Jon~ ones, \\ohich 
:u·<' both :-!h'ong and nJ·y shr11·p-poi11ted. rrhc mouth is 
laJ";..,'"C', thr ja\\S CO\'rl·e<l "ith 'rl'y small teeth; the roof of 
01r mouth is f'ul'nished with a u·ianguhu· spot of n1-y 
minutr t('l'U1. 'L'his species hi vc1y frequent in the Ncw
founcllaml ~ras, \\here it is r:U.k<l scolping: it is also as 
common on th~~ roast of G1·ccul:rnd. in dee11 water near 
U1c !-ihOl''" It ic, a principal food of the natives. aiul the 
•OU]> made of it is saitl to be agreeable as well as wbolc
somr. 

COTl1LA, 1llny-weetl; a grnus of the polygamia su-
11nflua nrdcJ', int.hr SJ11p;rnrsia class Of plants. rl'11c l'C
crpta('}e- is utmost naked; the pap(lUS margirrntccl; the flo
rl·ts of the disr <111adrifitl, of the radiuc; frrquentlJ none. 
'I'lll'rr. arr. 15 r,ptdrs, most. of them hc1·bafeous annu
als, risini:; six 01· t'ight ind1rR l1igh. nm] mlol'lled with 
yd lo"' l1owl•1·s. None of thl'ffi are iwtins of this country, 
aml most of l11l'm r,:quil'l' m·tifirial heat. 

Cn•rr L.\, or Coty/a. in antiquity. a liquid mra~urc 
:uuou.~ tl1t· (ht•t•h:-;. u1ual to tl1r hernina nf the Ilomans, 
co11taini11~ half a srxtai")·, or four acetah11Ia: hcnrc it ap
prar~ that it rontaim•d kn 011m·r!-. of \\im•, and nine of 
oil. H is olisnved that the cotula was used as a dF) mca-

cov 
FUl'e as wdl as a 1ir1ni<l one, from 1he authol'ity of Thury
clid1 s, ''ho in oric place mentions two cotlilre of winr, 
an<\ in anutl1u• two cotulreof b1·cad. 

COTY I.EDON, 1ul1'el-7t·ort; a gcnus of the pentagy-
11ia order i11 t.l1e clcrandria class of plaut'i: and in the na
tural 111ethod ranking under th"' 1 sth ord"1" <;uc rulr-ntre. 
Thrr~lyx is qui111p1efid; the c01·olla. mnunpl'talous: there 
a1·r fiYc nertarifcrous scales at 1he hasc of the germen, 
?IHI fiVe rripsulcs. There al'C niul'tc·eu RJH'r i ~s, mnst of 
tltrm succulent 11rrrnnials for 1he A'rl'rn-l1ousl'; fhnu.;-h 
somr require to br kept in a i-;fon. Th<'y rh·w f10111 half 
n fnnt to a ym·tl and a half hiµ:h, and at 'f' ndorned v. ilh 
Jrllnw ftowrrs growinp; in umbels. The) m·c C~"iily pru-
1rngat('d, <'ilhl'l' by st'ed or cuttings of thrfr hr:uwhes. 

<.:OUCH, in painting, a term ltsed for l'ach lny 01· im
p1·rssion of' colour, either in oil or Wiltrr, with '•:hirh the 
paintrr con-rs his canrns, wall, wain~cot. !1'' 0U1cr matte•· 
to be painted. The wor~ is also usrd fo1· a lny or impres
sion on any thing. to make it mot·e firm anll conRistcnt, or 
to screen it from the weather. 'l'hus. paintings are cover
ed with a couch or Yarnish; a canvas to be painted must 
ham two couches of size, before the rolo1ll'.., arc laid on; 
two or three couches of white lead arc Jnid on wood, be
fore the g<>ld is applied. The lcathcr-gildr1s lay a couch 
of water and whitrs of eggs on the lrath<'r, before they 
ap11!y thr gold 01• silnr leaf. The golcl wi1·e-c.1rawcrs also 
u13r the word conrh for the gold or silvr1• lraf. wlirre\\ith 
Uiey cover the mass to be gilded 01· silvel'ed. 'l'he gilders 
use the term couch, for the quantity of gohl and silvrr 
IC'avrs applied on the metals in gilding antl sil\'cring. It 
is often vulgarly pronounced cortt. 

COlJCHANT, in heral<lry, is undCl'stood of a lion, or 
other beast, when lying down, Uut \\ ith hiq head J'aiscd; 
\'\-hich distinguishes the posture of couchant from dor
mant, wherein he is su1>posetl quite stretched out aml 
aslcrp. 

CU UCIIE', in hel'aldry. denotes any thin!'; lying along: 
thus, clievl'on chouche is a chcHon Jying sidcwi1y~, with 
the two rnds on one sicle of the shield, which should pro
perly rest on the base. 

COUCHING ef n cataract, in "u·grry, one of the two 
chief methods of cu1·ing a cataract, by couching with the 
needle-. See St.TRGERY. 

CO\ENX~T, the ngrf'emcnt or consent of two or 
mnl'c by tlecd in writing, sealed and dclinret1.; wl!Crcby 
either, m· one of the IHH'ties, promisrs to tile other, that 
something is done already, or shall be done afterwards: 
he that makes the covenant, is called the covenantor, 
and he to whom it is made the cornnantce. Shep. Touch. 
160. 

A covenant is generally either i11 fact, or in law. Jn 
fact, is that which is expressly agl'eed ~et11 ren the par
tirs, and insrrtrd in tlH' drcc.I. lu Jaw, is thn.t coHnant 
which the Jaw intPruls and irnpli<'s, though it be not ex~ 
pl'CSSC'il in words; as if a lessor tkmisc and ~rnnt to his 
kssrr, an house or lands fo1· a ccl'1ain term. the law will 
intend a rovcnant ou the lessor's pa1·t. that tl1c ksst"e 
~hall. tluringthc term, quietly cnjoJ the same against all 
rnrnmhraurrs. l Inst. JS-L 

Con:X.\\"T TO ST \SD SEISED TO USES, is when a man 
that has ~ \lifr: ~hildt·t .. n~ b1·othcr. sister, or kind1·<'d, by 
ro'.Ptrnnt rn wt·ltmgunder hancl and ~ra1 agl'l'tS. that for 
their, or any of theil' prorbion_ or pt'Cfcrmcut, he ot· his 
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J1eirs, will stand sciscd of land to their use, either in fce
simplr, fee-tail, or for life. 

CO-VERSED SINE, in geometry, the remaining part 
of the diameter of a circle, after the versed sine is taken 
from it. See TnrnoNOltETRY. 

COV1':R'l' WAY, or Vor,.idor, in fortification, aspace 
of ground, level with the field, on the edge of the ditch, 
thl'eC or four fathoms broad, ranging quite round the 
half-moons, and other works toward. the country. It has 
a parapet 1·aisr<l on a level, togctber with its banquets 
antl glacis. 'l'hc greatest effort jn sieges, is to make a. 
lodgment on the covert-way, because the besieg·cU usually 
palisatlc it along the mid<lle, and undermine it on all sides. 

COVER't'URE, in law, is applied to the condition of 
a marriNL woman, who Uy the laws of Eng·land is sulJ 
potcstatc vil'i, and tl1err.fore disal.Jlctl to make bargain 
with any, to tl1c.prejudlre of hiwself or her husbantl, with
out his mr~ent and privity, or at least without his allow
ance and conlh-mation. 

CO UGH. tnssis, in mrdicine, a convulsive motion of 
the diapl1ra.~m, muscles of the larynx, tho1·ax, and abdo
men, riolcutly shaking, and expelling the air that was 
drawn into the lungs by inspiratiuu. See ~IE01c1S"r:. 

COVIN, is a deceitful assC'nt or agreement bctwcrn 
two or more, to the 1u·cjltclice ol' anothcl'. As if a tr11nnt 
for tenn of lif(l, or tenant in tail, will secl'l'tly ro11-;piL'c 
with another, that the otlier will 1·ecoH'r against the ten
ant for life, the lam!s \vhich he holds, &c. in ]Jr£>ju<lice 
oi' him in the l'CY('J'sinn. 

COULTER, is hnsbam]1·y, nn iron instrument, fixed 
:in the beam ol' a plough, and serving to cut the edge ~f 
earh furrow. 
COU~ClL, Comnwn, in the city of Lon<lon, isacom•t 

wltct·cin arc made all byr-la.ws which bint.l tho citi'.lens. 
It consists, like the parliament, of two houses: an upper, 
t,:.omposed of the lui·d-mayor an<l aMN·mcn; ~Hl a lower, 
of a num1Jc1· of common-rounrilmcn chosen Uy the several 
\vards, as rcprcsentatin:s of the body of the citizens. 

COUNCIL, Prh.."fj, the executive vart of the civil gov
ernment or Great B1·itain. It i'3 comp:Jscd of eminent 
persons, the numUer of whom is at tho soYcreign's plra
~urc>, who m·e bound Uy oath to ath·ise the king to the best 
or their judgment, with all the :fidelity and secrecy tliat 
Ocromes their st.1tion. The king may declare to, or con
ceal from, his pthy-council whate,-er he tliinks fit; anti 
has a select cou11ci1 out of their number commonly called 
the cali inrt-council . (generally the priueipal oflicers of 
state) with whom his majesty c]ctel'mines such mattc1·s 
as are most important, ancl re'luire the utmost secrecy. 
All 1irucla11rntions from the king and the )lriYy-council 
ougl1t to be gl'Oundocl on law, othen>ise they al'e nut liind
ing to the subject. P1fry-counscllors, lhough but ,r;cntlc
men, h:we Jlrccedcnce of all the knights ant! younger sons 
ot Uaron:; antl \ isronnts, and are stJled right honom•ablc. 

COUNCIL of wa,., an assemlily of the princi1ml ollirers 
of an •l'my or flt'l't, occasionally called by the gcnel'a! or 
atlm.iral to concert measures fo1• their conduct with re
gal'll to sieges, retreats, engagements, &c. 

Cou-xcn, in <:hurrh-history, an assernlily of prelates 
anll doct~H'8, met. fo~ the regulating mattel's relating to 
the dort1·rne, or disrqiline, of the church. 

CouNcu, rewmenicul or general, is an assembly which 
roprcscnU; the whole body of the unive1·;'ai church. '1'111: 

cou 

Romanists reckon ei~hteen of them; Bullinger, in Lis 
treatise tle Conciliis, six; Dr. Pritlcaux, se·Hn; and bi~
hop Beveridge has increased tl1e numbPI' to t'ight, which 
he says, are all the general councils which have eve; 
been held since the time of the fi1.,.t christian emperor. 
'l'hey are as follows: I. The council of Nice, held in the 
reign of Constantine the great, on ar.count of tho heresy 
of Arius. 2. The council of Constantinopk, railed undei' 
the l'l'ign and liy the command of Theodosius the Great, 
for much the same elHl tllat the former council wa'j sum
moned. 3.The council Or Ephesus, co11vcncd lly Theoi..losiu~ 
the Younger, at the suit of Nestorius. 4. 'l'he council of 
Chalcedon, held in the ~eign of Mat·tianus, which ap. 
proved of the Eutychian herrsy. 5. 'l'l1c seC'ond council 
of Constantinople, asscmbktl liy the empcmr Juslini:m, 
condcmnell the three cha1ltc•1·s taken out of the books of 
'l'heodorus or :Mopsuestia, haviug first dcrid1'd that it 
was hmfnl to ana1licmatizc the dratl. Some autlw1·0 tdl 
us, that they like,Yisc condemned the several i:rrors of 
Origrn aliout the Trinity, the phll'alit) of \\odds, nnd 
the pre-existence or sou ls. 6. The third CUUllf'il of Con
stantinople, held by tbc command of Constanti11f' i'ri. 
gona.tus the cmpernr, in \Vhich they rcct'iH·d the Ucfirii
tions of the first lh c gcnr1:al councils, and irnrtirdowy 
that against Orig·cn am\ Thcodorus of .Mo11~t1<'!:ihi\, ;-, 
'l'hc second Nicene council. 8. The fom·th t:omwil 1•f 
Constanlino11Ic, asscmhkd whc11 I .. ewis JI. was emperor 
of the West. The regulations which they made ai·e rr.u
tainccl in twcnty-scn~u rn11ons. 

COUNSEL,forj!risoucrs. 'l'hcju1lgcs ncvrr 'rrupll'to 
allow a prisone1· counsel, to instruct him what questiuns 
to ar::k, or even to ask que::>tions fol' him with I'tsprC't to 
matters of fact; for as to mattcl's of law, al'i8in.~ on the 
ti'ial, they are entitled to the assistance of a counsel. 4 
Black. 335. 

COUNSELLOR, or CouNSEJ,, 011e refaiurd by a rli
('nt, to plead his cause in a com·t ofjmlicatnre. A ornn
sellor in law retained, Jrns a 1wiYilt'ge to rnf11rce any 
thing which he is informed of by his clirnt, ant.I to gin··it 
in evidenc~, it being pertinent to the maltt·r in r111rstion, 
ancl uot to examine whelh('r it is ti·uc 01· false; l>ut it is at 
the peril of him who informs him; for a. cou11srJl11r i':i at 
his }H'.ril to gi·rn in cvitlcnre, that which his clicut informi 
him, being pertinent to tlie mattcl' iu r111eslitm,othcrwisc 
action upon the case lies against Id m by h;s cllcut. Cro. 
Jae. 90. 

The fees to cou11se1Jors are not in the nature of wages or 
pay, or that which we ra1l salary or hire; whirh are du
ties rrrtain, aml grow due by contract for labour or Bt'l'
Yicc; but what is given them, is hono1'ium, not merces; 
being a gift, which g ives honour as Wt'll to the taker as 
the givc1': nor is it certain or rontractr<l; for no ]>rice .or 
rate can be set upon counsel, which is invaluable and ~n
estimalile, so as it is mnre or less acrorili11g to the c1~· 
Cmnstances, namely, the aliility of the cli<'nt, the wo11h1· 
n~s.s of the counsellor, the weightiness of the cause, and 
the cu•tom of the country. It is a gift of such a naturt, 
that the alile client may not ne!\'lcct to i;ivr it, witbonl 
ingt·atitude. for it is lint a gl'atuily or tokfn of thank~ul
ness: JC! the WOl'thy counsellor may not dernancl 1t with· 
out doing wl'ong to his re1rntation. Prref. to Dav. Rep. 
22, 23. 

COUN'l', comes, a nobleman who possesses a domain 
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rrt•c1r1l into n county. 'I'hc dignity is a medium l;clwern 
that nf a tlukc and a bar<1n. St•t• EAuL. Counts wrrn 
ol'i.~inally l1n·ds of the court, OL' of the emprror~s rdinur, 
:11111 h:ul thf'ir name tomih•s a romitando. Eusc·hius tells 
u-.:, th;tt l.:1;ustantinc didih•t111icm into tlm~c classes: (lf 
th<' two fin.l. the srnatl' W:t!'i com11osed: those of the thinl 
lta(I 110 pl;1cr in the se11~ttr, Uut cnjoyccl sc.vrral other 
JJrh ik~rs of ~rnators. Tlu:t"c are counts that scrnd 011 

land, utlu:.1·s at ~('a; some in a civil, and some in a legal 
C":tparit~·. 'l'lic quality or count is nqw no more than a 
title which a king grant:; upon c1·crting a territory into 
a rn1111t~-, with a. rci:;crYC of jurisdiction and sovereignty 
to him~,df. A count !ms a right to hear on his arms a 
r·oro1H·t atlol'nrd wjth three iu·eriuus stmu~s, and s111·-
1wn111trll "if Ii three la1·gc peat'ls, \\ hcrrof those in the 
middle llllll t.>xtrcmitics of the coronet atl,·a11ce alJove tl1e 
rest. 

t.:01-NT, in law, si~·ni!irs the original declaration of 
r:1111pl.tint in a real action, as a declaration is in a pcl'
sonal one. 

CocNT-WHEEL, in the sfa·jking part of a clock, a 
wl1c.•<·I \\hich mon~s rountl once in twelve or twenty-four 
}10111·~. 

COUNTER-APPROACHES, in fortification, linrs 
and frc11cl1cs made by the l>rHicged in 01•dcr to attack 
the w01·ks of the Ursicgcrs, or to himlcr their approaches. 

CorNTER-.\PrnoAcu, li11c <if, a frcnch which the Ue
siegr<l make from their covc1·cd way to the right and left 
of the attacks, in 01·ckr to scour the enemies' works. 
This line must he perfectly enfiladed from the covered 
wa} a111I the hal('..moon, that it may be of no scrlice to the 
rncmJ, in case he gets possession of it. 

CouN·r1rn-BA'!'T~RY, is a battcJ'y l'aised to play u1JOn 
!t10tl1<"1' to dismount the g·uns. 

CovNTEH-BoND, a bond of indemnHication gh'en to 
onC' wl10 lias given his bond as a secu1·ity iOr anothCl''s 
pay nwnt of a tlel>t, 01• the faithful discltarge of his office 
or tru"it. 

C<ffNTER-OHARGED, in hcl'ald1·y, is when any fic1c1 or 
rhal'gc is dhilled orpa1·tccl.by any line or lines of11arti
tion, consisting all iuterrhangt.•ahly of tlw sam(' tinctures. 

CoVN'J'Jm-DEED, a scnt.:t writing· either bcl'o1tr a nota
ry 01· u11dt•1· a private seal, which destroys, invalidates, 
or altc1·s, a public one. 

CoUNTERFErrs, in law, arc ll('l'Sons tliat obtain any 
mom·y or goods Uy countc1ofci t letters 01· false tokeus; 
~ho. being convicted before justices of assize or of the 
prarr, &r. ar('I to suffer such punishment as shall be 
thought fit to be inflicted undc1• death, as imprisonment, 
pillory, &r. 

Covlrl'l't:m-FAC.ED, or Co11·TnE-l'ACE', in heraldry, is 
the same that we rail l>al'l'y per pale countcrcl1angcd; l>ut 
thrn !hr number of panes into which the field is divitled, 
1.-. alw:t)"!li !i}leeified. 

CouN1·1m-vo1L, or CoU";IJTER-STOCK, in the cxrhc<1uer, 
that pal't of a tally which is kc]>t by an officer of the 
COUl't. 

<.:cn.:J\TER·.FOnTs, spurs or buttrrssrs serving as props 
to a wall suh.irct to b11l)\'C· m· to be thl'uwn down. 

l:ovN1'JHl-l'uan-:. a fugue jn whkh the subjects move 
in contrary directiu11s. 

Cot·.,·Tt:lt-G um, iu c~rprntry, a mrthod used in m<':l.
suri11gfhr joiut,, For example, tht•y transfer the l>1't•adth 
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of a. mot ti~ to t11e place in the tim'wr "here tl1e ten m i-. 
tu be, in order to make thrm tit carh other. 

CocNTER·Gt:.tnn, in fortifir:.it.I• n. is a wflrk 1·abed 
before the poi11tof' a basthn. rnns:~Lingof two hm.~ facrs 
parallel to the fa.crs of the ba.:;tion. nw~iu:"' a saliant 011 

gle: tbry are sometimes or other slta11("h 01' otln·rwisc 
situated. 

CouxTERMANn, in the English Jaw, is whc:t-c a lhin.'.! 
before executed is by some art or cen·111ony afti:-rwa:·tb 
made void l>y the party that did it. 

Cou:'ITER~.\Rcn, in military affai1·~. n chan;-r of 1ht' 
face or wings of a battalion, Uy \\.-hirh mean~ th'l"C that 
were in the front come to be ln the l't'al'. lt also flignifi.t•s 
returning or marching back again. 

CouKTER-M.nm., a mark put upon goot.ls tlrnt ha\."C 
been marked before. It is also used {'ur the several marks 
put upon goods belonging· to sr,·crnl pl'rs-111s. to :-;hrrn 
tha.t they must not Uc opened Lut in th..:' 1n·l·~~11cc of theiu 
all or their a,;ents. Jn Goldsmith's work, fhc connter
mark is the mark 1mnthctl upon the work at the ball. to 
show that the metal is standard. 

Counter-mark or a medal is a mark addetl to it a 1011.~ 
time after its being struck. lt is sometimes an emperor's 
head, sometimes a. cornucopia, &c. Counter-marks a1·0 
tlistinguished from the mouogt·ams in (his, that IJein~ 
sh'uck after the medal, they at'e imlt>nted; whe1·ras the 
mrmograms Ueing sfruck at the s;nnc time with the m.e
dals. have a little rrlicYo. 

Cot:NTER-:\TJNE, in war, a well and gallery driven 
and sunk till it meets the enem)·'s mine, to prC\·cnt its 
effect. 

CouNTER-PALED, contre-palte, in hcral<lry, is wl1c11 
the escutcheon is divided jnto 12 pales pa1·te<l per fcssc, 
the two colours briug counterchanged; so that the uppct· 
al'C of one colour, and the lower of another. 

CouNTER-PART, fo music, denotes one part to be ap. 
pUcd to another. Thus the bass is said to be a counter
part to the ti·rl>lc. In law, it is the duplicate or copy of 
any indenture ot' dccJ. 

CouNTER-PASSANT, is wllCn two lions are in a coat of 
at·ms, and the one seems to go quite the contl'ary way 
from the other. 

CouNTER-rLEA, in Jaw, a cross 01• contrary iilea; 
particular1y such as the demandant alleges against a 
tenant" ill courtesy 01· dower, who prayg the king's aid, 
&c. for his tlefencc. 

Cou.NTERPOtNT, in music, the act of combining and 
modulating consonant sounds. This branch of musical 
practice deriHs its name from the 1>oints formerly rm .. 
ployed in composition instead of notes, and may be un. 
<lcrstoocl l>oint against i1oint, or note against note. This 
\Yas the 1n•imitive state of counterpoint, which has since 
been called plain 01· simple counterpoint, in contradis~ 
tinction to the modern figured or florid counterpoint, in 
"'.hich, for the purpose of IJcautifying the melody an<l en
riching the general effect, many notrs in surccssion al'e 
frequently set in one part against a single ttotc in another. 

Col:NTER·ClUARTERBD, in IJrraldrv. denotes the 
escutcheon, after bt~i11g quartered, to hare each quat•tcr 
again di\'ided into two. 

CouNTEll-SillEK'r, is wl1cn two hf'asts are borne inn. 
coa~ kaping li·om r~ch other dii:crtl~ the contrary "way. 

Coc,-ri;nc.tm•, m furtifirntion. ts properly the ntc-
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rior talus or slope of the ditch; but it is often taken for the 
covered way and the glads. In this sense we say, the 
enemy have loliged themseh·es on the counter-scarp. 

CouNTERSCARP, angle ef the, is that made by two 
sides or tlte counterscarp, meeting before the middle of 
the cm·tin. 

CouNTERSIGKING, the signing the writing of a su
perior in quality of secretary. Thus charters are signed 
by the king, and countersigned by a secretary of state 
or lord chancellor. 

CouNTER-SWALLOWT.lIL, in fortification, an outwork 
in fo1·m of a single tenaille, wider at the gorge than the 
bead. 

CouNTER-T.ENOR, high tenor, a term ap11lied to the 
highest natural male vokc. . 

CouNTER-TRlPPING, is when two beasts are borne m 
a coat in a walking posture, the head of the one being 
next the tail of the other. 

COUNTERS in a ship, are two. 1. The hollow arching 
from the galle1·y to the lower part of the straight piece 
of the stern, is called the upper counter. 2. The lower 
counter is between the transom and the lower part of the 
gallery. 

COUNTY, in geogl'aphy, originally signified the ter
ritory of a ronnt or ear·J, but now it js used in the same 
sense with shire, an<l contains a circuit or portion of the 
realm, into which the whole land is divided, for the better 
govcmment ot' it, and the more easy administration of 
justice; so that there is 110 part oftliisnation whichisnot 
\Vi thin some county; and every county is governed by an 
annual officer, whom we call ashci·iff. Fortescue, r. 24. 
Sec SnERlFF. 

Co-UNTIES palatine, are those of Chester, Durham, 
and Lancaster. Of these three, the county of Durham 
is now the onl:}' one remaining in the hands of a subject; 
fol' the eaddom of Chester was united to the crown by 
king Henry HI. and has ever since given title to the 
king's eldest son. And the county-palatine or duchy of 
Lancaster, in the reign of king Henry IV., was by act 
of parliament nsted in the king, and his heirs, kings of 
England, for ever. 1 Black. 118. 

There is a court of chancery in the counties-11alatiQ.e 
of Lancaster and Durham, over which there are chan
cellors; that of Lancaster called the chancellor of the 
d11cl1y: and there is a court of exchequer at Chester, of 
a mixed nature, for law and equity, of which the cham
!Jerlain of Chester is judge- 'l'here al'e also a chief jus
tice of Chcste1·, and other justices in the other countics
palatine, to determine ch·il actions and pleas of the Cl'Own. 
In all of these the king's ordinary writs are of nu fol'ce; 
and the judges of assize, who sit within these franchises, 
"iit by virtue of a special commission from the owne1·s 
1 hereof; and under the seal thereof', and not by the usual 
commission under the great seal of England. S Black. 79. 

CouNTY-CORPORATE, a title gh·eu to several cities 
on which the English monarchs have thought proper to 
best?w cxtl'aoI"tlinary pri\'iJeges, annexing to them a 
particular terl'itory of land or jurisdiction; as the coun
ty of Middlesex annexed to the city of London, the 
cot~nty of the city of Y 01·k, t4e county of the city of 
Bristol, &c. 
. C?UNTY-COURT. This was formerly a court of gl'rat 

..ligmty aud splendour; the llisho]i and the earl, with the 
2 
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principal. gentlemen o~ the shirr, sitting therein to ad
muuster ,111shcl", l>oth rn lay and ecclesiastical rau8l's. 
But its dignity was much im1iaired whrn the bi.~hop was 
prol1ihited, and the ea1'1 negkrtcd, to attend it: and in 
modern times, as the 111·occcdings arc rcmovcablc hence 
into the king's suverior courts, by writ of pone or re. 
cordaI"r, this has of·casionccl •he business of the county. 
court in a great measure to decline. 

By the 2d and 3d Ewd. VI. c. 25, no county.court 
shall be longer deferred than one month from court to 
court; so that the county-court shall be ke(lt e\'ery 
month, and not otherwise; and only 28 daJs shall be 
reckoned to the month. 2 Inst. 74. And it may be 
kept at any place within the county, unless t'Cslt·ained 
by statute. Wood, c. 4. c. 1. 

The suitors, that is, the freeholders, arc the judges or 
this court; exce11t that in re-disseisin, by the stat~te of 
Merton, the sheriff isjudg·c. 

The jury in tl1is court ought to be freeholders; but tho 
quantum of their estate is not material. 

This court shall holt\ pleas between party and party, 
where the debt or damage is under 40s. 4 lust. 266. 
But in rcplevin the sum may exceed 40s. Id. 

It has not cog·nizancc or tt·cspass 'Vi et armis, b('C'ause 
a fine is thereby due to the king, which it rannot impost. 
lei. But by 'irtue of a writ uf justices, the court may 
hold plea of trespass 'Vi et armis, and of any sum, ur of 
all actions personal altove 40s. Id. 

Causes may be removed from this court by a writ of 
recor<lare, issu.iug out of the chancery, tlirectcd to lhe 
sheriff, commanding him to semi the plaint that is be. 
fore him in his county-court (without wl'it of justices) 
into the court of king's bench of common pleas, to the 
end tbat the cause may he there determined; whereupon 
the sheriff is to summon the other pal'ty to he in that 
court (into which the plaint is to be sent) at a day cer· 
tain; and he is to make certificate of all this under ltls 
own seal, and the seal of the four suitors of tl1e same 
court. Rene.I, County-court. 

Causes may also be removed by pone, which dilfet~ in 
nothing from a recorc.lare, except that it removes such tmib1 
as al'e before thesheriffby writ of justices, and arecordare 
is to remove the suit that is by plaint only, without writ. 
Id. And though the 11lca lie discontinued in the ~ou~ty, 
yet the plaintiff or defendant may remove the plamtmto 
the common pleas or king's bench, and it shall be good, 
and he shall declare upon the same. Id. 

CouNTY-RATE. By the 12th Geo. II. r. 29. theju•
tices at their general or q muter sessions, or the greater 

i~~~t a~~cltlf~~~c~~~~ ~~t 1:i,~:~t ~I~~~1;t~-~~:t1i1~1~~s~~!~j 
shall have power to make one general countywratc>, to an~ 
swer all former distinct rates, \Vhich shaU be aBS(•ssrd on 
every parish, &c. and collected and paid by the high 
constables of hund1•eds to tl'easurcrs appointed lty th• 
justices, which money shall be deemed the pultlic stock, 
&c.: hut appeal lies hy the chul'rhwardens and oversrer!I 
against the rate of any 'particular parish. 22 Geo. JU. 
c. 17. This rateis,-

For the repairing of !Jridges and highwa)·• tbertlo 
adjoining; and salari<'S for the sut'veyors of bl'iilges; _for 
buildin.i;- and rcpail'ing county-gaols; for repairing •htre
hnlls; for the sala1·y of the master of the house of currec-
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tiou, and rC"lining t11e weak and sirk in his cuc;tody; for 
tl1e rd id '>f the }H'hmncrs in the king"s bench and ma1·
i;halsea 11riso11~. and of poor hospitals in the county, an<l 
or th«J:iC who S}1all SUSitain losses by fi1·c, water, the !-:ol'a, Ol' 
olhf"r ra-.111tics, and othcl' clnu·itaUlc llllrposcs for tl1c re
lief of tlw pooJ', ai; the ju~tices in sessions shall think fit; 
tiw the rtfo•f of flu• prisoners in tho county-gaol; fo1· the 
Jn·t•scnalion of tlie health of the p1isoncrs; fut· the sala1·y 
of the d1aplain of the count.\-gaol; for setting prisoners 
to wor!q sala1·y of persons making returns of the pl'iccs 
ofcol'fl; for cliai·grs attending· the 1·cmova] of any of the 
said grnn·al rouuty-ratcs by certiorari; for money for 
1rn1·rhasi11g Jamls ri.t the cntls of county-bridges; fur char
ges of n•building 01· rc11ai1·i11g houses of col'rcction, and 
for fittin,!.; up and ful'nishingthc same, ::md employing the 
pcrsow:1 sent thither; for charges of apprcl1cnding, con
veying·, and maintaining, l'ogucs aud vag·al.Hmds; for 
cha1·gcs of s0Mic1·s' c<ll'riagcs over and al>ove the offi
ccri, · pay for the same, Uy thr. several yearly acts against 
mutiny and tlt•srrtio11, and by the militia act; fol' the 
roroncr"s foe ot' 9d. a mile for travelling to take an inqui
~ition. and 20s. for taking it; for charg·es of canying 
prrson'i to the goal or house of col'rection; for the gaol
e1,.s fees for persons arquitted of felony 01· discha1·g<'d by 
prodamation; for charges of prosecuting and convirting 
1'<-luns; for charges ol' prosccutil1g and eonvicting 11e1 sons 
plun!ICl'in~ ship" nrkt•tl goods; for charges of maintain
ing the mllilia-mcn"s families by tl1e several militia acts; 
fur rltal'!;'l'S of b1'inging insoln~nt debtors to the assizes, 
in ordrl' to thcii· flfarh:u·gc, if themselves are not able to 
p:t.); for the ch:irp;cs of tr~11spo1·ting felons, 01· convey
i11.~ them to tlic places ol' labour and confiucmcnt; for 
clial'f.;'l'.':I of c~HTJing 1iari~h appl'cnticrs, bound to the sea 
sen it('. to the IJOl't to wl1ich the master bdongctl1. 

lly the 12th Geo. U. c. 29, the churchwardens :me\ 
ornrsrrrs iJ.1aU, in 30 days nftcr demand ma<le, out of 
the money ('olkctcd for 1·elief of the poor, pay the sums 
so ass('SSt'd 011 eaclt pa1·isl1 or place: and if they sl1all ne
glect or refuse so to pay, the higl1-cunstable shall Jcvy 
the same by <li~tr('!'S and salr of their goo<ls, by warrant 
of two 01· mot·ejw;tices residing in or near such pal'ish or 
place. Whl'rc tl1e1·c is no poor-rate, the justices, in their 
g\•11eral 01' q11artc1• sessions, shall by their order direct 
the sum a%essed on such pnrish, township, or place, to 
b<• rntecl and 101 ire\ by the petty constable or otherpeace
oOkl'r. as monry for the 1·clief of the 11oor is by law to be 
rated Ol' le'\'il'<I. rrhc high-ronstabks, at OJ' before the 
Hl'xi st•ssion res11cctively after they have rereived the 
money~ shall pay l he same to the treasury; and the mo
ney so paid shall be deemed the J>ublic stock: ancl the 
11u.id high-constallles shall delirn1' in a true account on 
oath (if re<111ired) of the money by them received, before 
thr !iaid justicrs at their general or quarter sessions. 
The treasurer Rhnll pay so much of the money in his 
hands to kUCh pt•1·~ons, as the justices in session shall 
from time to time appoint. for any uses aud purposes to 
whirh tlic imUlic "'tock of any county, city, division, or 
libr1·ty, is or shall be applicable; and shall drliver in 
a ti·ue arrount on oath (if required) of his receipts and 
tlisburst'ml·nls to tlir JW:ihccs at cnry general or cp1artcr 
srssion, and nlso thr 1>ropt'r Your hers for t.ht same, to be 
kepta111011,1;,tt11(' 1·ccordsofthe """'ion" anclthc distlial'ge 
of the •ai~ justices, by their Ol'dcr at their genc1·1t.1 or 
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quaJ'ter session, shall be a sufficient cli ;cha1·1;r t•1 the u·ra 
s111·c1·: and no new 1·ate shall l>c made until it apprar.-1 h) 
the tl'U'ctr;urer's accounts 01· othcr\\·isr, thilt thrl'r-fourtln 
of the money collected has been c.xpenrkcl fo1· the pu1·
pose aforesaid. Jf the churclm ardt· n~ and OYl'Tse1•rs of 
any parish or place shall think such pal'ish 01· place is 
O\'C't'l'ated, they may appeal to the next general ur quar
ter session. 

COUl'-DE-l\IAL'\, in military affail's. implies a dc<
perate resolution in all small e\.Jmditions ol' &1u·11ri:-.f', &r. 
The favourable side of the proposed artio11 must <·wr 
be viewed; for if what may hrt})(>Cll, nt'l'in·, or f'all oul, 
is chiefly thought upon, it will at the very best, not only 
greatly discourage, but in general it will 11rodncc a total 
failure. 'rite very name of an exvcditio11 implif'S risk. 
hazanl, in·ecarious wru·farc, and n. critical llut dc.>ipC'rate 
operation or coup-de-main. 

CouP-tl"reil, in a military sense, signifies ihat forfu 
nate aptitude of eye in a general or other officer, b3 
which he is enabled at one glance on the map to see the 
weak parts of an enemy's country, ot· to <li'::icrm tlw 
strong ones of his own. By i1ossessing a ready roup-d'reil, 
n. general may surmount the greatest ditncultirs, parti
cul:uly iii offensi,•c operations. On a small scale this 
faculty is of the greatest utility. Actions ha,•c been re
covered by a suddt"n conception of difft.•rent openings 
upun the enemy, which could only be nscc...taincll hy a. 
quick and ready eye, during the 1·apid mowmcnts oi op
J'osing at•mies. 

COUPED, con11e', in heraldry, is used to express the 
head or any limb of' an aninml cut off from the trunk 
smooth; distinguisldng it from that which is rallcd eras
~~;~~~~~ is, forcil>Jy torn off, and therefore is 1·aggctl and 

CouPED is also used to signH'y such crosses, bars, 
bends, chevrons, &c. a~ do not touch the sides of the 
cs:.: utchcon, but a.L'c, as ii wcl'c, cut off from them. 

COUPLE-CLOSS, in heraldry, the fourth part of a 
cl1eV1·on, never l..lot·ne but in pairs, except there is a chev~ 
ron between them. 

COUPURE, in fortification, are passages sometimes 
cut through the glacis, of about 12 or 15 feet broad, in 
the re-entrring angle of the covert-way, to facilitate the 
sallies of the besieged. They are sometimes made through 
the lower curtain, to let boats into a little haven built on 
the rentrant angle of the couuterscarp of the out works. 

CO URAP, the modern name fol' a distemper '"cry rom. 
mon in Java and other parts of the East Indies. It is a 
SOl't of herpes or itch on the arm-pits, groins, breast and 
face: the itching is almost perpetual; and the scratching is 
followed by great pain and a discharge of matter, which 
makes the linen stick so to the skin as not easily to he 
separated without tea1·ing off the crust. Courap is a 
general name for any soi•t of itch; but this distemper is 
thus called by way of eminence. It is so contagious that 
few escape it. For the cure, gentle and repeated purging 
is used, and extemally the ointment of nitrated quick. 
silver, 

COURSE, in navigation, the J>oint of the comJrnss or 
horizon whith a ship steers on, or the angle 11 hirh the 
rh~unb-Jine ~m which it sa.~ls makes with the mcri<lian; 
bc1.ng so~nctunrs reckoned m degrees, antl sometimes iJl 
iiomts ol the compass. 
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When a ship sail s either due north or south, she sails 

on a nwridian, nrn..kes no departure, and her distance 
a11d difference of lalituue a1·e the same. 

When she sails due- east or west, ·her course makes 
l'ight-anglts with the meridian, and she sails either upon 
the equator or 11 paralkl to it; in which case she makes 
no difference of latitude, but her distance and departure 
are the same. 

But when the s'1ip sails between the carllinal points, 
on a course making always the same oblique angle with 
tl1c mL't·idians, hc1• path is then the loxodl'ornic curve, 
being a spiral cutting all the meridians in the same an
~lc, and tc11ninating in the pole. 

CouRsE, in architecture, a continued range of stones, 
level or of the same height throughout the whole length 
of the building. 

COURSES, in a ship, the mainsail and foresail: when 
the ship sails under them ouly, without lacing on any 
bonnets, she is then said to go under a pair of courses. 
'l'o sail u11dcr a main course and bonnets, is to sail un
der a mainsail and bonnet. 

COURT. A court is defined to be a place appropri
ated to tl1c ju<licial administration of justice. The law 
hac; ap11ointed a consideral.Jle number of coul'ts, some 
with a more 1imitrd, others with a more extensive juris
tliction; some of these are appropriated to inquire only, 
Qtllers to hear antl determine; some to determine in the 
first instance, others upon appeal and by way of review. 

The most general <livision of our cour1s is into such 
as are of' record, or not; those of record are again di-
1'illcd into such as a1•e supreme, su11cl'ior, or infcJ'.ior. 

A comt that is not a court of record, cannot imIJOSC 
any fine on an offender, nor award a capias against him, 
nor hol<l 111ca of debt or trespass, if the debt or dama
~es amount to 40s.; nor of tl'espass done "Ci et arm.is, 
though the damages :tre laid to be under 40s. 

CounT-BARON, is a court which every lord of the 
mannor (anciently called the barons) has within his own 
precincts. This court is an inseparable ingredient of m·
c-ry manor; autl if the number of the suitors shoulcl so 
fail as not to leave sufficient to make a jury or homage, 
tlmt is, two tenants at the least, the manor itself is 
lost. 2 Black. 

1.,he court-baron is of two natures: the one is a custo
mary coul't, appertaining to the copyholde1·s or other 
rnstomary tenants, and of this the lord or his stewa1·d 
is the judge; the other is a court of common law, and is 
liefore the freeholclcrs who owe suit and service to the 
manor, the steward being rather register than judge. 

'l'he copyholdcrs, 01· customary court, is for grants 
and admittanrcs upon surrenders and descents, 011 pt·e
sentment of the homage or jury. The homage m:ty in
ouire of tl1e death of tenants after the last court, am! 
who is the next heir; of fraudulent alienation of land•, 
to defeat the lord of llis profits; of rent or service with
drawn; of escheat• and forfeitures; of cutting down trees 
without licence or consent; of suit not performed at the 
lorcl's mill; of waste by tenant for life; of sm•chal'gc of 
rommcn; of trC's}la.ss in corn, grass, meadow, woods, 
hedges; of pou!1ll-breacb; of remoTing mere-stones aml 
Jand-mal'ks; ot by-laws not observed, and the like. 'l'be 
method of 1rnnishment is by amercement. 

Cou11T of chancery. See CnANCELLoR, and CHANCERY. 
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CoURT efcliivall'y, othenvi•e called the marshal court 

the j11clges of which were the 101·,1 C'onstalrle of En.~land 
and the earl marshal of Eugla111l; but since the rxtin
guishment of the hereditary office uf constable in the 
reign of Henry VIII . this court has been holden before 
~he earl marsh_al_ only; and if it <'XCecd its jul'isdirtion, 
1t may be prolnb1tecl by the common law courts. 2 Haw. 
602. It seems at this day to haYe ajuri-.liclion as to dis
pntcs concePning precedcncy an<l points of honour and 
satisfaction therein; and may 111·occe<l against persons 
for falsely assuming· the name antl arms of honourable 
iiersons. 2 Haw. 11. This court is to be govemcd by 
its own usages, as far as tl1ey go, and in other casrs by 
the civil law; but since it is no court of common law, 1i0 
condemnation in it causes any forfeiture ol' lands or cor. 
ruption of blood; neither can an Cl'J'or in it he remcclil'd 
by a writ of error, but only by appeal to the king; )'Ct 
tl1ejudges of the common law take uotice of ils jurisdic
tion, and gh•e credit to a certificate of its judges. 

CouR·r christian, so called because, as in secular 
courts, the king•s laws sway and decide caw1rs, so in ec. 
clesiastical courts, the laws of Christ should rule and 
1lirect; for which cause thr- jutlges in these courts are 
divines, as archbishops, bisho11s~ archtlcacons, &r. 

CounT of common pleas. Sec CO)fMON PLEA~. 
CounT ef delegates, is the highest court for ciYil affairs 

thatconccrn the church. See DELEGATES. 
CouRTS, ecclesiastical, are tl1osc rourts which arC' hc1d. 

by the king's authority, as supl'CITIC goVCl'llOI' or the 
church, for mattei·s which chlcliy concet•n rcli,i;'ion. A& 
to suits in spiritual or ecclesiastical court~. they are ru1· 
the reformatian of manners; as for i)Unishing of heresy. 
defamation, laying violent hands on a clfll'k, and the 
like; an<l some of their suitl;j at·c to recover something 
demanded, as tithes, a Jcgacy, contract of marriage, 
&c.; and in cases of this nature, the court may gh·r 
costs, but not damages. The 11l'Oceetlings in the crrlr· 
siastical courto:i are according to the civil and canon law: 
they are not courts of record. 

CounT of exchequer. See ExcBE'lUER. 
CouRT of hustings, the highest court of rcrorcl holden 

at Guildhall, forthe city of London, before the lord mayor 
and aldermen, the sheritf.5, an<l recorder. 4 Inst. 247 · 
This court determines all llleas, real amt mixed; and 
l1e1·e all lands, tenements, and hcrcditamcnts. rents, and 
services, v.ithin the city of London _and suburbs o~ the 
same, are pleable in two hustings; one calll'd busting-; 
of the plea of lands, and the othel' hustings of the com
mon picas. In the hustingsofp;eaoflandsm·e lrought 
writs of right patent, clirected to the shel'i!T.• of Lo~1don. 
Jn the hustings of common 11lras arc pleaded w11ts ex 
g1·avj qnerela, writg of gravclct, of dower, w~str, &c. 
If an erroneous judgment be .~iven in the hustings, the 
party gl'ievcd may sue a commission out of chancery, 
directed to certain persons, to examine the reco1·d, and 
thereupon do right. 

CouRT ef king's bench. See Knrn's BENCII. . 
CounT of the legate, was a court obtained by rardmal 

Wolsey of pope Leo X . 9 Hen. VIII. wherein he ~ad 
power to prom wms, and tlisprnse with off'enrcs 3gamst 
the s_piritual laws, &c. This coul't was, Jiowcnr, of short 
continuance. 

CouRT ef mai·slialsea. See l\IAnsnus:t:A. 
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COURT martial, is a court for punishing the offences 

nf officers and s>1ldicrs in time of war. See 22, 29, and 
S2 Geo. 11. r. 3, 6, 25, and 34. 

CounT of nisiprius. See N1s1 PRius. 
CouRT of pec1tliars, a spiritual coui1, hclil in sucl1 

pal'iAhes as a1·e cxcm11t from tlte jul'isdiction of the 
bishopH, and arc peculiarly belonging to the archbishop 
of Cantel'bury, in whose 1u·ovince there are 57 such 
peculiars. 

CouRT ef piepowdcr, a court helu in fairs to do jus
tice to buyct·H and sellers, an<l for l'etlrcss of disordel's 
committed in them; so called because they are most usual 
in summer, when the suit.ors to the court have dusty 
feet; and from the expedition in hearing causes proper 
thereunto, bcfoL·c the dust goes off the feet of the plain
tiff '""I dcfr11da11t. The court of piepowder may holu 
pica of a sum alJOrn 40.s. 'l'hc steward bcfo1·c whom the 
com-tis IH•lll is the judge, and the hfal i~ by merchant<; 
and traders in tlic fai1·; and the judgment against the 
tlcf'l·ndant sl1aB b(~, quotl amcrcietur. If the stcwarcl 
proceeds couh·a1·y to the statute li Edw. I\r. he shall 
forfcit51. 

na~,~~1~~·i:£ ~~~11 ~~~~·~' ~'~ ~1~:,~,~~r~: e~~~tl::r~~i~~.c toa1~~~ 
TL.is court h:ning assumrd great power to itself, so that 
it became burthcnsomc, Mich. anno 40 antl 4 l Eliz. in 
the court of common i1lcas, it was upon solrmn a1·gumc11t 
adjudged, that the court of rcquest5 was 110 court of 
.indicatu1'<', &c.; and by tlie statute I 5 anu I 7 Cha!'. I. 
c. 10, it was taken away. 4 Inst. 97. 

Dy 41 Geo. Ill. c.14, forcxtemlingthepowcrsofthc 
co111·t of requests within the city of London, all debts 
amounting to less than 5l. due from any person within 
the jurisdiction of tho city, are to he exclusively sucu 
fol' and recovered. ri,wo aldermen, and not less than 
tWl'nty inhabitants, househoJders of the several wm•tls 
nnd districts, arc avpointcd commissiunet•s and sit i11 ro
tation. rrhe i11·oc·css is by summons; and the commis
fiioncr~ IJR\"e powrr to award payment by such instal
ments a.s arc consi~tcnt with the circumstances and abili
ty of thr drhtor. In this coul't an attomcy's priYilege 
is of no avail. 

CouRT ef Ilic lore! steward qflhe king's householcl. The 
lord stc\..-anl, or, in his absence, the treasurer and comp
troller of the king•s house, and stev •. ·at·d of the marshal
sea. may inquire of, hear and determine, in this court, 
all trcasml->, IHUl'<ll"l'S. nrnnsla.ughters, bloodsheds, and 
otlu_·1· malicious sit'ikings, whereby blootl shall be shed, 
in any of the }lalan.•s and houses of the king, or in 
&n)" othl'I' hou"ic wherein his royal person shall abide. 

Cm:Rn ~f'uni'c:ersilies. These courts are calleu the 
chan1.rllo1··s courts, and arc kept by the \1icc-chanccllors 
of Oxforu and Cambridge. Their jurisdiction extends 

!~11~,~~ ~a~11~~~s 1~:i~!:;~li~~~~·a:1.~;~:~~~)i!v)~:i~e~t s~l~·0;1~~~~11:e~~ 
'ant. 01· minister of the nnh crsities, is one of the i1artirs 
to the suit. 'l'hry Jn"Oreetl in a summary way, accord
iu.c; to tlm 1n·actkc of the fivil law; and the judges in 
thrir "il'ntl'nr"~ follow tl1e justice and equity of the civil 
Jaw. or tht.· law':!- ~tatutcs .• and rustoms of the unin•rsi
tic·:-;, or lt'te l:Lws t1f tlit• h1!1d. at thrir disrretion. If an\· 
cri:onenus judgment he given in these corn1s, appc11l lic:, 
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to the congregation; thence to the convocation; and 
thence to the king in chancery by his clclcgates. 

CouRTS ef Wales. By 34 and S5 Hen. YHI. c. 26, 
it is enatkd, that there shall he acourtof great session 
kept twir-c in every year in each of the twelve counties 
of Wales; and the justices of tbosecourts may hold picas 
of the crown in as large a manner as the king's brnch, 
&c.; anu also picas of assize, and all other picas anu ac
tions real anti personal, in as large a manner as the com
mon pleas, &c. 

Writs of error shall He from judgments in this great 
session, it being a court of record to the court of kiug's 
bench at Westminster. But the ordinal'y Ol'iginal writs 
of 11rocess from the king's courts at \Vestminstrr do not 
run into the principality of Wales, though i>rocess of ex
ecution cJoes, as do also prcrogati ve writs. 

COURTESY, or CouRTESY ef Englcmcl, a certain 
tenure whereby a man marrying an heiress seizctl of 
lands of fee simple or fee tail general, or seized as heir 
of the tail special, and Laving a child by her that comrs 
alive into the world, though both it and his wife die forth
with, yet if she was in posscssiou, he shall keep the Jnnd 
during bis lif'e, and is called tenant pedegem .ll11glfre, or te
nant by the courtesy of England; because tJ1is }1l'ivilcgc is 
not allowed in any country except Scotland, where it is 
called c111ialitas Scotire. 

CO USU, iu heraldry, signifies a piece of another 
colour or metal placed on the ordina1·y, as if it were 
sewed on, as the word impo1·ts. 

COVERT, in hcl'aldl'y, denotes something lilrna piece 
of hanging, or a paYiJion, falling ornr the top ol' a chief 
or othcl' ordinary, so as not to hide but only to be a co
vering toit. 

COWARD, in heraldry, a tcl'm given to a lion borne 
in an escutcheon with his tail doulJlc<l or tut·ncd in lie~ 
tween hisJcgs. 

COWL, or CouL, a habit worn by the Bemartlins anu 
Bene<lictincs, of which there arc two kinds: one white, 
very large, worn in ceremonies; the other black, worn 
on ordinal'y occasions in the streets, &c. 

CRAB, in zoology. See CANCER. 
Cnan's-cLA ws. See l\'IATERIA. l\IEDICA. 
CRAB'S-EYES. Sec :M&TERIA MEDICA. 
CRAB, Ol'GIN, an engine used for mounting large guns 

on their carriages, &c. It is composctl of 1hrcc long 
and stout kgs. meeting together at their tops; these Irgs 
arc 1•01md poles of about 12 or 13 feet long, whose dia
mctel's at the lower end are about four inches, fhe just 
below the roller besides the cheeks that arc added to 
them in that place, and about three inches auu a half 
above. 

'rwo of these poles can he flxetl at a certain distance 
from each other, by means of two iron Uars placed bori. 
zont:tlly, one being about four feet long, the othc1• about 
seven;. and a roller is made ~o 1·un upou pirnts turning 
?"' or rn, these two poles: tins l'Ollcr i:> commonly se\'en 
111chcs ~nd threc.four~hs in diameter, and six feet long. 
A po1·tion of twe~ty mchcs is left sqeare at each cud, 
and holes made m each to receiw the handspikes by 
"lnrh th~ m~n tm•n the l'Oilcr: but the middle part is 
made ~JlrndJ·1cal, to wind the cable upon. The trans. 
Ht»O iron ba1'S arc fixed with one end to one of tl1c J>oks 
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by means of a holt, and "·ith the other end to the other 
{JOlc with a bolt and key; so as to be readily taken out, 
in order that when the gin is to be rt'moved from J>lacc 
to {Jlace the poles may lie clo•c togeth er upon the ca1·
riagc. There are two fron band an<l two il'On I.wits to 
fa•ten each cheek (fol' the pivots) to the poles, and iron 
plates round the polrs where tlic iron bou·s are fixed. 
The po ks arc hoo11e<l at each end; and the upper ends have 
straps thl'ough which an irrm bolt passes: this bolt keeps 
the upper entls together, a8 well as sct·vcs to Rll}lport the 
iron to which the windlass i.s hooked. The windlass con
tains two brass pulleys, about which the cable goes, 
which is fixed to the dolphins of the gun or mortar with 
another windlas~, contlliuing two brass pulleys likewise. 
'Vlien this machine is used, the whole is laid Hat on the 
ground, the lower end of the single pole extending the 
contral'y way, in ortler to fasten the up]ler windlass n•hen 
the cable ha'.s been turned round botb: after this the up-
1""' end is raised gradually till the feet of the tlu·ee poles 

~ ~:~~~:s;·:~~~!~ ~I~: a::1!::~11:1~:1~1}e ~~~~d ~~·ca:IJ1:!d:i~t:! 
or plain table, whcu set till for use in the practice of sur
vryinp;. 

CRADLE, in surgcl'y, a case in which a broken leg 
is Jaitl aftcl' being .1:1et. 

CRADLE, among shipwrights, a timber frame made 
along tlte outsitlc of a ship, for the convenience of 
launching her \\ith case and safety. SeePlateXXXIX. 
Misrel. fig. 2£. 

CRAFT, in the sea-language, signifirs nll manner of 
nets, lines, hooks, &c. used in fislling. Hence all such 
Ht.tic vessels as ketches, hoys, and smacks, &c. usec.l in 
the fisl1ing trade, are called small craft. 

CRAl\lBE, SEA-C.\.BBAGE, SEA-nEACn KAI..E, or 
SEA-COLE WORT, a genus of the siliq_uosa order, in the 
tefradynamia class of plants; and in the natural methocl 
an king under the 39th order, siliquosre. The four longer 

filaments are forketl at top, with an anthcra only on one 
point of each; tlie fruit is a dry, globose, am\ deciduous 
bcl·ry. Tht're are six species, three of them hm•baceous 
csculents with perrnnial roots, protlucing annually large 
1caves l'CScmbling thnse of caUbagc spreading on the 
ground, with strong flower-stalks and yellowish flowers. 
Only one of the species is a na!ive of Britain. It grows 
wild on the shores of many of the maritime counties of 
England, but is cultivated in many gardens as a choice 
esrulent; and the young robust shoots of its leaves and 
flower-stalks, as they issue forth from the earth after 
the manner of asparagus-shoot•, arc then in the greatest 
perfection for use. At this period, if covered when they 
rise with a garden-pot, they appear white as if blanched, 
and when boiled eat excee<lingly sweet and tender. Its 
principal season for use is in April and May. This 11Iant 
may also be employed in the pleasure-ground as a flow
ermg perennial, for the stalks di,·ide into tine branchy 
heads of flowers. It is propagated by seeds sown in any 
c:-ommon hg!1t earth in autumn or s1n·ing, where the plants 
arc to remam, which, when two years old, will p1•oduce 
shoots fit for use, will multiply exceedingly by the roots, 
anc.l contmue for many years. The crambe frutioosa is 
a greenhouse plant. -
CRA~fP, in medicine, a convulsive contraction of a 

muscular part of the body. It affects all 1iarts indiffer-
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rnlly; bnt the hams, calves, feet, and toes, oftener than 
the arms antl hands. 

CnA \tP-JRON, or CRAl\IPS, a pie-cc of iron b('nt ate8('h 
end, which sent'~ to fasten together piercs of wood, 
stones, or other thmgs. 

CRAJ\IPONE'E, in heraldry, an rpithet gil·en to a 
cross which has at earh end a cramp 01• squal'l" piece 
comin~ from it; that from the arm in chief toww·ds the 
sinistm· angle, that from the arm on that side downwar-ds, 
that from tlic arm in ba~c towards the dextc1· sidr, and 
that from the dexter a1·m upwards. 

CRANE. See Gnus. 
CHANE, a machine used in building, on whatfis, and 

in warehouses, for raising and lo\'rering huge stones, 
ponderous weights, packages, &c. 

C1·nnes, until of late years, were commonly ronstrurt
ed as follows: The pl'inc~pal member is a strong upright 
beam or arbor, firmly fixed m the ground, and s11st<1in
ed by eight arms, coming from the extremities of four 
pieces of wood laid acro>B. through the middle of" hich 
passes the foot of the beam. About the middle of the ar
bor the arms meet, and arc mol'tiscd into it: its top ends 
in an iron Jlivot, on which is borne a tl'ansversc piece, 
advancing out to a good distance, something after the 
manner of a Cl'ane's neck. whence the machine has its 
uame. 'l'his 1>rojecti11g piece is now more commonly 
called the jib or gibbet. 'fhe middle ancl extremities of 
this arc again sustained by arms from the middle of tbt> 
arbor: and on-r it com.cs a rope or cablr, to one end of 
which the weight is fixerl; the othrr is wound about the 
spindle of a whee], which when turned (commonly by 
means of men walking upon the inside of the l'im of the 
wheel) tlrnws the rope, and that heaves up the weight; 
which may al'terwards be applied to any side orquarte1· 
by t11e mobility of the ti·ansvcrse piece on the pivot. 
1..'hesc ct·:mes have usua11y been rnatle of two kindi;: in 
the first, called tl1c rat-tailed crane, the whole marhine 
with the load turns upon a stl'ong a.xis: in the srrnnd 
kind the gil>hct alone moves on its axis. But in either 
kind, if the machinery is put into motion by men walk
ing within the wheel, as has been till lately the almo•t 
universal practice in this country, the ]abourers employ
ed arc exposed to exfreme danger, and have frequentl! 
met with the most shocking and fatal accidents. It is 
not then to be wondered at, that skilful marhanists 
should at length have devised cranes that are not only 
more safe, but more powerful in their operation, than 
the common walking crane. 

The late Mr. Ferguson invented a crane which baa 
three trundles, with different numbers of staves, that 
1rnty he applied to the cogs of a lwrizontal wheel with 
an upright axle; round which is coiled the rope that 
draws up the weight. This wheel has 96 cogs; the 
largest tnmdle 24 staves, the next 12, and the smallest 
6; so that the largest revolves four times for one revo
lution of the wheel, the next 8, and the smallest 16. A 
winch is occasionally fixed on the axis of either of these 
tl'undks for turning it; and is applied to the one or the 
other accol'liing· as \he weight to be raised is smaller or 
large•» While this is drawing up, the ratch-teeth of l 
wheel slip round below a catch that falls into them, pre· 
ve11ts the crane from turning back wards, and detarns the 
weight i.J1 ru1y part of its a.•cent, if the man who worka 
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at the winch •houlrl accidentally quit his hold, or wish 
to rest '1imself before the wei!',"ht is completely raised. 
Making:\ <luc ailowanrc for friction, a mr-.n may raise 
by eud1 ananr, from tl1rec times to twelve times as much 
in wright as would balance his effort at the wincl1, liz. 
from 90 to 360lbs. taking the average labour. 

But scn•1·al cranes which are preferable to the com
mon walking-crane, while they al'c free fl'om the dan
gc1·s attending that machine, lose at the same time one of 
its advantages; that is, they do not arnll themsch·es of 
that addition to the moving power which the weight of 
the men who a.re employed may furnish. Yet this nd
:Yantagc has 11cen long since ensured l>y the mcchanists 
on the rontincni, who cause the laboul'erR to walk upon 
an h1clinccl }1lanc, turning upon an axis. The same 
prinriple has brcn lakly brought into notice, Jll'obably 
without ever l..nowing it ita{l been adopted before, by l\lr. 
.James White, of Clicvcning, jn Kent: his crane is ex
hibited in ti,~· J. as it was described in the Transactions 
of tl1e Sorirty for the Encoul'agcment of the Art5. Sec 
Plate XXXVII. Cranes. 

A (Hg. 1.) i.i; a circular inclined plane, moving on a 
pivot undct'lleath, an<l carrying i·ound with it the axis 
E. A i1e1·son walking on t11is plane, and prrssing against 
the levrr Il, throws off the gripe D, by means of an iron 
1·od C; am1 thus admits the plane and its a::tis to move 
freely, and l'aise the weight G by the coiling of the rope 
F round the axis E. 

'I1o show mo1·c clearly the construction and action of 
the Je,·e1· anti gripe, a plan of the ci1·rular inclined plane, 
with the level aml g1·ipe, is added, (see fig. 2.) where n 
reprcsrnts the kvl'I, D lhe spdng or gl'ipe. In this plan, 
whC'l'C the level B is in the situation in" hid1 it now ap
pears, the spring 01· t;l'ipe D ia·csscs against the pcl'i
phery of the plane, as shown by the double line, and the 
machine cannot move; Uut when the lever B is pl'esscd 
out to the line H, the gripe is also thrown off to the line 
I, and tile wl1olc machiue left at liberty to mon. One 
end of a ro11c or rord, of a proper length, is fixed near 
the end of the lenr B, and the other end made fast to 
one of the 1rpl'ights, srning to i1revent the }eyer moving 
too far when prcs.'ird by the man. 

The supposed proprietors of this crane, for which tlrn 
premium o1'40 guineas was adjudged by the society to the 
inventm·, arc as follows: 

1. It is ~implc, consisting merely ofa wheel and a..xile. 
2. It has comparatively little friction, as is obvious from 
the 1Ja1•r inspection oi' the figurr'""S. It is durable, as is 
e\:jflcnt from thr two properties above-mentioned. 4. It 
is safl'; f'or it rnnnot move but during the pleasure of a 
nrnn, nnt) wl1ile he is actually lll'essiug on the g1•ipe
levcr. 5. 'I'his Cl'aue admits of an almost infinite variety 
of tlilTcrrnt powtt·R, and this vm·iation is obtained with~ 
out the least alteration of any 1rnrt of the machine. If, in 
unloading a \Csscl, thCl'e should be found goods of any 
weight; from a few lnmd1·cll':i to a ton aml upwards, the 
man that does the WOl'k \\ill he able so to ada1it his 
etrrn.~th to earh as to raise it in a space of time propor
tiomth' to its "t•ight; hr "alking ah' a)·s "ith U1r same 
vdocity ns nat111·t •~n<l his ,i;rcatC'st rasc may teal'h him. 

Jt is a gr<'nt disadrnutagl' in Home rraurs, that thry 
takt• as Jong lime to 1·ai!-.<" Utt smalkst as the la1',t;l':.;t 
·wl'iglit, uult!-:ii:; the ruan who wod.s them tums or walk'> 

with such velocity as mu~t soon tire him. In other cranes, 
pel'haps two or three diffrrent i1owers maJ be p1·ocurcd; 
to obtain which, some pinion must be shifted, or fresh 
handle applied 01· resiwted to. In this cranr, on the con
trm·y, Hthe labourer finds his load so heavy as to permit 
him to ascend the wheel without its turning. let him 011-

ly move a step or two towards the circuml'erence, and 
he will be fully er1ual to the task. Again, if the load is 
so light as scarcely to resist the ~tction of bis feet, and 
thus to oblige ltim to run through so much space a., to 
tire him beyond necess ity, let him move laterally to
wards the rcntre, and he will soon fr.cl the place whl'l'e 
his strength will suffer the least fatigue by raising the 
load in q11cstion. One man's weight applied to the ex
tremity of the wheel woul<l raise tqnvards of a ton; and 
it need not be added, that a single-sheaved block would 
double that power. Suffice it to say, that the size may 
be varied innny required ratio; and that this wheel wm 
give as great at.I vantage at any point of its plane as a 
common walking-wheel of equal diameter, as the incli
nation can be varied at i1Ieasure, as far as expediency 
may requii'e. It may be necessary to obsrrve, that what 
in the figure is the frame, and seems to fo1·111 a part ot' 
tl1e fl'ane, must be considered as a part of the house in 
which it is placc<l; since it would be mostly unnecessary 
should such cranrs be erected in houses ah·catly built. 
With l'Cspcct to the horizontal part, by walking on which 
the man who attends the jib occasionally assists in rai9-
i11g the loatl, it is not an essential part of this invention, 
where the crane is not immediately contiguous to the 
jib; although, whC'l'e it is, it would certainly IJe vcl'y 
convenient and economicaJ. 

NutwiU1stantling, however, the advantages which l1a.,·c 
been enumrratc'1, Mr. 'Vhitc's ci·anc is subject to this 
objection, that it derives less use than might be wished 
from the weight of the man or men: for a great part ol' 
that weight (half of it, if the inclination be SO degrees) 
lies directly upon the plane, and has no tt>mlcncy to pro
dt1cc motion. Brsides, when this crane is of small di
mensions, the effectirn power of the men is very unequal, 
and the barrel too small for winding a thick rope: when 
large, the weight of the materials added to that of the 
men Jmt it out of shape, and give it the appearance of a 
large unwiehly mo,-ing floor. 

Fig. 3 represents a crane in common use, in situa
tions where no builcling is wantecl over it. A B is a 
strong upl'ight shaft, working through a collar in the 
timber-floor of tl1e wharf, and on a pivot in the bottom 
of a well, some feet below it. DE are the timbers form
ing the jib to support the pulley I over which the chai11 
passes. G HI is a castiron cross bolted to the framing 
at two of its extremities: another cross fixed in tl1c same 
manner to the other side, makes a frame for tile wheels 
K, L, 111, N. K is a pinion with J 5 teeth: the ends of its 
SJlinctle Q pass through the cross, ancl are squared for 
winch handles by which it turned. This works into the 
wheel L of 22 teeth, its spindle P, and has also square 
ends ror the winches. It has a pinion N of 7 teeth upon 
it, which works the wheel llI of JOO teeth, fixed to the 
roll on which the chain winds, "hose spindle is Q.. This 
('l'anl' has the adrantagc of ti·iwcrsing a whole cil-rlc,. 
\~hich for many purposes L< wry useful. It has sc\Cral 
<l1tfrrcnt powcrs by men working at "inches put on the 
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tlifferrut H}JilHHL'!i srpnratrly or combined. 'lhcn tltc 
man work~ by thr: s1Jintllc P, the pi11ion K is thrown out 
ol' p;rnr by 9Jidi11g its spindle alon.;. antl \Yhcn he wm·ks 
hy thr spiu<llc Q, the" heels K am! L al'e tlu'o" n out. 
Tliis is }Jl'Cn'ntcd from happrning accidentally by a col
lar on carh spindle acting u.~ainst a tloul.Jle drp R, fig. 
4. uwd,1~ on a ccnh'c at S, ancl is made to act by the 
"eight 'l': whrn thi' "eight is lifted up, uoth spindles 
arc at liberty t•> l>e s1id along. In figure 5, is ShO\m the 
mctho1l, in common use, ot' slingin.~ a large Mock of 
stone, IJy which the uccessity of passing the cllain under 
it is arnitlr<l. 

F'ig. G is a simple an<l effective crane at a wl1mf on the 
l1anksof tltc 'l'lrn.mc:-:, between Gl'ccnwich and 'Voolwich. 
II.BC arc lin're upl'ight posts connected at the top by a 

fria11gul:11· frame, atToss the mitltllc of wbich is a. beam 
Tl, bch,een thi.s and a block on the ground the jib plays: 
on each side ol' the upright shaft E, two bars FG al'e 
hnltcf~, sprralling out as they i·ecede from it to recci\·e 
the wheel H; 1 l are braces to sup1iort the bars. At that 
part whrre the hraC'cs are bolted to the upright, an hori
:r.ontal frame K is fixed for carrying the roll aud winch: 
i irn rope which winlls round this go('S over the pully L, 
and round the large wheel H. The rope which lifts the 
!~;ootls wimls on each end of the axle of this wheel; and 
the middle of it passes through a pully-block 0, to which 
the goods arc hooked. 

Fig. 7 is a crane used at several of the wharfs bc1ong
in.~ to the Grand-junction canal com1Hmy at Paddington: 
the frame of it is the same as fig. 6. A is the main shaft. 
BB are tl1e horizontal liars of greater length than usual, 
bolted to the sliaft A, near the middles, and having two 
struts (EE and FF) at each end, whid1 makes this kind 
of ,jiu vcl'y strong. The wheel G is placed at the short 
t•utl of the jib; and the rope which winds round its axis, 
iiasscs owr pulleys H at the other end. 

CnANE-LINES, in a ship, are lines going from tl1e up
per end of the ~pritsail-topmast to the middle of the forc
stays. 'l'hey serve to keep the spritsail-topmast upright 
and steady in its place, and to strengthen. it. 

CRANICHIS, a genus of the ciaos ancl m·der gynanch-ia 
decanc.hfa. 'l'he essential character is, nect~ry galeated. 
Th err nrr five species. 

CRANIOLARIA, a genus of the angio-spcrmia order, 
in the didynamia class of plants; and in the natural nic
thod ranking under the 40th order, 11e1'sonatre. The 
calyx of the flower is double, the under one tckaphyllous, 
the upper one a monophyllous spatha; the tube of the 
corolla very long; the ca11stile almost the same with that 
of the martyuja. There is one sperirs, a native of New 
Spain, not possessed of any remarkable property. 

CRANK, a cont1·ivance in machitws, ill manner of an 
@l.bow, 011ly of a square form, projecting from a spindle, 
and serving by its rotation to raise aml foll the pistons of 
engines. 

CRANK likewise denotes the iron sup1io11 for a lautern, 
~ml .also the iron, made fast to a stock of a bell fol' ring
u!g it. In the sea-language~ a ship is said to lie c1·ank
sule_d when she can bear but small sail, for fear of over
se.tung: and when a ship cannot be brought on the ground 
without ~angei·, she is said to be crank by the ground. 

CRANZIA, a genus of the pcntandria mrmog)nia 
class and order. The calyx is five-parted., petals fiTe; 
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nrc. none; bf'J'l'Y or hrrrird capq. Tl1('l"r 6 one species a 
natiYr of the East follies. ' 

CilA!J.E. a !iglit tl'anspa1'rnt st.uff, in mamH'r of gauzr: 
m~ulc ol 1·a.w ~ilk g11mmell an:I h'h.t1·rl on tht> mill. ,, 0, .. eu 
\\ 1th~11t c.rossrng, ll_nll 111~1ch ust·tl 111 mu11rning. l'ra1Je8 
al'c e1thrr c1:::q1l'd ( 1. c. Cl'Isprd), or smooth; 1hc first dou. 
blc, cxprc:ssrn.~ a closr1· moul'ning; the lattcr~in.dr, used 
for that lc~s dcrp._ '£he ''!lite is l't'~t~necl for Joun:1; peo. 
plC'. The silk dt•stmrtl for the first 1s morr twbted than 
that ~"en'_ the sec01~tl; it ~ring the g1·rat~1· 01· lrss drgrt'e 
of twisting, cs11ccrnlly ol tl1c warp, \\ h1rh }Jrodures the 
cl'isping given it when tak~n out ~>f the loom, skcprd in 
clear water, an<l rubbed with a lJH'Cl' of wax fot• the pur~ 
pose. Cra11es arc all dyed i·aw. The invention of tbi~ 
stuff came originally from Bolog-1m.: I.Jut. ti]} of lalr wars 
Lyons is said to haYe ii ad the cliicl' manufacture ofit. ' 

CRASPEDIA, a ge1111• of the rlass anti orde1• SJllgt
nesia 11olygamia. The calyx is i.n1bricatr. Flo1·cts in de
pressed bmulles, down featl1c1'C<l, 1•cccpt. chafry. There 
is one species, a natirn of New Zealand. 

CUASSULA, ksscr 01•pinr. or lh·r-cnor; a genus ol' 
the pentagynia 01:dcr, in the prntandi·ia class of plant•; 
and in the natural metho<l ranking under the 13th ordrr, 
succulcntre. 'Tbc calyx is pe11taph) lions; thr J><tals lhe, 
with five ncctariferous scales nt the base of the gel'men, 
antl firn capsult's. rrherc a.re 6-l specirs, all of them na
tins of war1n climates. SeYcral of thf'm are ru1tirnted 
in this country, but require the assistanrc of artificial 
heat for their preservation. They rise from one foot te 
six or eight in height, aml are ornamented with oblong, 
thick, succulent learns, an<l funnel-shaped pentapetalou• 
tlowers of a scarlet, white, or greenish colour. 'fhcy are 
pt·opagated by offsets 01• cuttings; and must be potted in 
light samly compost, retained in a sunny part of the 
greeuhousc all winter, and very spal'in.~ly watcrrd. In 
summer thC'y may be place<l in the full ai1· in a sheltered 
11lace, and in dry '"·eathe1· watered twice a week. 

CRATJEGUS, wild service-tree, hawthorn, &r. a 
g('nus of the digynia order. in the icosantlria rla.i-1s of 
plants; and in the natural method ranking umlcr tJ1e S6th 
order, pomacere. The calyx is quinr1uefid; the prtals 
five; the berry inferior, dispcrmous. There are 23 spe .. 
cies, all of the tree and shrub kind, l1ardy, and decidu· 
ous. Those most va}uab}e for economical and omamcnt
al purposes in gardening are the followin,i;; 

1. The oxycantha, hawt110rn, or wl1itc thorn, grows 
naturally all over Europe. In the state in which we are 
used to_ observe it, it is nothing better than a tall,~ 
couth, irregular shrub; but. trained U]l as a standard, it 
swells to a large timber size, with a tall stem and a fidl 
spreading head. The standard-hawthorn, whether we 
view its flowers in the S)lring, its foliage in the summer, 
or its fruit in the autumn or winter, is one of the most 
ornamental plants, standing singly, that can be scatter-
ed over a. park or )awn. . 

The common l1awthorn sports in the following vant
ties: the large scarlet hawthorn; the yellow hawthorn; 
the white hawthorn; tue maple-loaved hawthorn; the do•· 
ule-hlossomcd hawthorn; the Glastonbury thorn. The 
last of thrsc dillcl's in no respect from the common haw
thorn, only that it sometimes Howers in the winter. It ia 
said tn ham ot·igi.n:i.lly been the staff of Joseph of Arima· 
thea, who, attended by elovcn companions, came over inte 
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:Britain, anrl ro11nde1l, in honour of the Blessed Virgin, 
the first Chrhtiau church in this isle. As a proof of his 
mission, he is sai<l to have stuck his staff into the ground, 
which immediately shot forth and bloomed. This tree is 
falsely saitl to have blossomed on Christmas-day ever 
since, and is universally distinguished by the name of 
the Glastonbury tlio1·n. 

2. The azarolus, or parsley-lcavrd thorn, i<; a native 
of Italy and the south of France. It will grow to be fif
teen or sixteen feet high. The leaves al'e large, neal'ly 
trifid, scr1•atcd, and obtuse. The flowers are large, 
come out in May, and in the different varieties are suc
ceeded by fruit or different size, shape, and relish. The 
p1·inci [lal varieties or this spedcs arc; the azarole with 
strong thorns; the azarole with no thorns; the jagged
lcaved azarole; the oriental medlai·. 

s. The aria, called the white-beam trco, is a native of 
most of the colll countries of Eu1•ope. It will grow tf, be 
mt>rc than twenty l'cet hi.~h. This tree is rngagin,; at 
all tinws of the ycat·, anti catches tl1e attention even in 
the wintrr; for then we see it stand, thou.i;h nake<l of 
leaves, with a straight stem. with smooth b1·;mches qpnt
trll with\\ liite, at the l'D<l or \\hich are the butls, swelled 
for the next year's shoot, giving the trer a bold antl fine 
appl'at·ancr. [n the spring the leaves come out, ol'course, 
ant! look delightfully, having their upper surfarc green 
ancl the lrnvcr whitr. Their figure is oval; they ai·c un
equn.lly scrratrd, about three inches long, and half as 
'"'idc. Several strong nerves ruh from the mid-rib to the 

· bot'dcr, and llicy arc placed a1ternn.tdy on the branchri;;, 
whirli appt•ar a'1 il' powde1·ed \\ith the finest meal. The 
flowers arc pl'oducetl nt the cml of the branches in May: 
they arc wl1itc; grow in large lnmches, having mealy 
foot'italks; and aJ'e s11cceeded by ret.I berries, which will 
be ripe in autumn. 

4 .. The krminalis, wild SCI'l'icr', or maple-lcavcll ser
\'ice,is a large g1·owing tl'ee, native of England, Germa
ny, Switzrdancl, anti Burgundy. It will arrive at nrar 
fifty feet, and is worth rropap;ating for the sake of the 
timber, which is vc1·y white and hal'<l. This tree grows 
naturally in srnral woods in England; and it iq the 
fruit of this sprl'irs that is tied in bunches aml exposctl 
for sale in the autumn: it is gathered in the woods, and 
by some prrsnno; is much liked. The leaves in some de
gree rrsrmhlti those of the maple-tree in shape; their up
per surfacr is a fi1ll' green, their under hoary; and they 
'row alternakly on the branches. The fio,;-rrs come out 
in Ma:r, rxhibitin~ thenisclvcs in large chl.~ters at the 
'nd of the hrantht's. Tl1ry arc white, and arc succecdetl 
by the fruit, which, when l'ipe, is of a hl'own colour, and 
about tile size of a largo haw. 

5. The cocrinra, 01· great American hawthorn, is a 
uath'e of Virginia nml Canada. lt wiH grow to be near 
twrnty feet hii;;·ll. The strm is l'nbust, and cor<'red with a 
light-coloul'rli bark. The branches are produced without 
orilrr, at·c of a clark-bt•owrl colour, and poRscssetl of n rcw 
long sh~lrp lhorns. rrhe 1eaver.i are spra1·-shapetl, oval, 
smooth, and serrated; of a thickitdl consistence, and often 
l"t'lllain 011 the tree the greatest pal't of thr wintel'. Each 
R('puratc tlowrl' hi lar.c~c·; !Jut as few of them grow togeth
er, the umb1+-. tlll'y form arc rather sma!l. They come 
out in !Ila~·, nnli a1·c succeeded hy a large dark-l'eJ co
)oul''d fruit, which 1·i1>ens late in the autumn. The vari. 
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eties or this species ar<: the pear-Jra,-ed thorn; the plum
Icavcd thorn with very long stron.~ spines ;\ml lar3c fr11it; 
the plum-leaved thorn with short spines and smalJ fruit. 

6. The crus gn.lli, or cockspur-thorn, is a native of 
Virginia and Canada, aml grows to about twenty feet 
high. It rises with an upright stem, irregularly sending 
forth braurlu'St which are smooth, and of a brownish co.
lour, srotted thinly with small white spots. It is armed 
with thorns that resemble the spurs of cocks, which gain# 
edit the appellation of cockspur-thorn. In winter the 
leaf-buds appear large, turi;id. am! have a bold and 
pleasant look among others oFdifferent appearances. In 
summer this tree is very delightful. The lea,1es are oval, 
angular. serrated, smooth, and bend backwards. They 
arc about four inches long, and three and a half broad; 
have fivr or six pair of strong nerves running from the 
mill-rib to tJ1e border; and dye to a brow11ish-1•ecl colom• 
in the autumn. The flowers al'r. produced in very large 
umbels, making a noble show in May; and arc succcc<lcd 
by large fruit of a bright r~tl colour, which have a good 
effect in the winter. The principal varieties of this spe ... 
cie~ are: the cocks1m1· hawthorn with many thorns; the 
cockspnr hawthorn with no thorns; the cockspur haw
tho1·n "ith eatable fruit. 

-:-. The tomcntos;i, woolly-leaved hawthorn, grows to 
abont srwn or eight feet hi~h. The branches are slender, 
ancl dosrly srt with sharp thol'ns. The leaves arc cunei~ 
form. oval, ~rnatcd, antl hairy underneath. The flowers 
arc small. and of a \\ hitc colour: they arc producetl from 
the sid1•s of tho bmnchrs about the end or May; and arc 
snrcceclrt! by yrllow fruit, which ripens late in autumn. 
TheL:f' is a vnl'icty of this called the Ca1•01ina hawthorn, 
whirh Ji as longer antl whiter leaves, large flowers and 
fruit, ;iml no thorns. 

8. The vi rid is, or green-leaved Virginia hawthorn, has 
the stem and branchrs togctiler destitute of thorns. The 
Jcavrs are lanccolate, oval, nearly b'ilobatc, scrratccJ, 
smooth. and green on both sides. The flowers a1•e white, 
moderately large, come out the end of May, and arc suc
ceeded by a roundish fruit, which will be rire late in tha 
autumn. 

The respective species are all proragatcd by sowing 
the seeds; and the varieties are continued by bm.ltling 
them upon stocks of the white thom. This lattrr method 
is generally practised for all the sorts; though, when good 
seeds can he procured, the largest and must beautiful 
plants are raised that way. 

CRATER, in astronomy, a constellation or the ROlt!h
ern hemisplwre, consisting of scvrn stars accol'tliug to 
Ptolemy's catalogue, of eight in Tycho's, and eleven in 
the Britannic catalogue. 

CRATE VA, the garlic pear; agen11softhcmonogynia 
order, in thcdodecan.Jria class of plants; and in the natul'al 
method ranking under the 25th order, putaminC're. The 
corolla is tetraplltalous; the calyx qnadrifid; the berry 
inferior, Jispcrmous. There are five species, natives or 
both Indies. They are of the tr<'e kind; and arc rhirfty 
distinguished by their fruit. The tapia, or i;arlic pear, 

~~~:ha :~:~1?li\::~~~d sl~:w~:~~~~:,h~l~;~I~ i~~l~~ ~r~~~I~ 
pulp, filled with kidney-shaped seeds. It has a strong 
Bmrll of gal'lir, and communicates the same to such ani
Jl)als as feed upon it. The tender buds from the young 
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bl'anchcs being bruised and applied to the naked skin, 
will blist<'r as rffcctuall)' as cantharidcs. It rises to the 
height ol' about thirty feet. The marmelos grows to the 
size of a very large tree, with trifoliate leaves. The flow
ers have the smell of roses, and are succeeded IJy an ob
long fruit of the size of an ap1ile, covered with a very 
hard bony shell, and containing a soft fleshy pulp, hav
ing the taste of quinces. From the flowers of this plant 
is uUtaiucd by distillation a water highly oclol'ifrrous and 
cordial; and the pulpy part of the fruit is prepared into 
Ynrious kinds of m<trmalatlcs. Both species may he iwo
pagatcd in this country by seeds. 

CRAX, in ornithology, the curassou, a genus of birds 
brlon.,,,-ing to the 01·dcr of gallinre. The base of' the beak 
oi' each mandible is covered with wax:; and the feathers of 
thl' head ue c111'1cd. There are five specirs, viz. 1. the 
akcator, or India hen of Sloane, is about the size of a 
small tui·key. It is black, witl1 a white belly. A yellow 
wax covers about half of each manUiblc; the tongue is 
cnti1·c; lhe temples arr hare and black; the tail is round
ish, an<l consist!i '1f 14 primc feathe1·s; tbc legs arc strong, 
and ofa dusky brown colour. They arc freqtu•nt at Guia
na; an<l are called powese by the natins from their cry, 
wliich is somev.-hat similar; are pretty numerous in the 
woods; and make no small part of the food of the plan
tct·s, who are supplied with them by the Indian hunters; 
anil their flesh is reckoned delicate, much like that of a 
turkey. Thry arc easily brought up tame, and arc fre
quently found in the Dutch scttlt'mcnts ofBcrbir.e, Esse
quibo, and Dcmcrara. They are called at Brasil lJy the 
name ofc111·a~so. 2. 'rl1e rubra, or Peruvian lien, is r·ed, 
with a blueish head. These bil'ds are natives of l\M-xico 
and Pcl'u. 'l'bey feed on fruits. ancl perch at night on 
trees: the fiesh is white, and esteemed vr1·y good l'oo<l. 
'l'hoy are frequently kept tame in the menageries in Eng
Jand, and r~adily mix with other poultry, feeding on 
bread and grain; but this climate is not warm enough for 
their nature, they not being able to bear the dam1mcss of 
the grass or our mratlows, which renders them subject to 
harnthrh· tors rot off. They will often Jive in this state 
so1ne time; nnd iR one instance which Mr. Latham saw, 
the who1c of one foot was gone, and lmt part of one toe 
left on the other, before the creature died. 3. 'l'he mitu, 
or Brazilian pheasant, is black, with a dusky belly, and 
red wax: 1t is a native of Guinea and Brazil. 4, The glo
biccra, has a yellow protuberance between the nostrils, and 
is of a blueish.black colour: it is likewise a natirn of Bra
zil. O. The pauxi, or Mexican pheasant of Brisson, is of 
a blueish colour, with blue wax, aftd the tip of the tail am! 
lJelly white: is a nati rn of .Mexico. See Pl. XL. Nat. Hist. 
Jigs. 148, 149. 

CRAY-FISH, or CRAW-FISH. See CANCER. 
CRAYON, a name for all coloured stones, rarths, or 

- other mineraJs, used in designing or painting in pastel. 
Crayons may be made of any colour, and adapted for the 
faces of men, women, landscapes, clouds, sun-beams, 
bui!llings, and shatluws, in the following manner. Take 
plaister of Paris, or alabaster calcined, anrl of the colour 
Of wh!ch yo~1 intend to make your crayons, a sufficient 
quant1~y: gnnd them first asunder, and then together. 
and \nth a little water make them into paste: then roll 
tl!em with youl' hand u11on the grimliug·-stonr into Long 
inoces, aad let them dry moderately in the air; when 
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they are to be used, scra1m them to a point like a com
mon pencil. 

CRAYON-PAINTING. Whether the painter works witlt 
oil-colours, water-colom·s, or c1·ayons, the grand object 
of his pursuit is stiJI the same: a just imitation of naturr. 
But each s1mcics has its peculiar 1·ult.·s and ml·thud~. 
Paiuting w~th crayons I'l'~u~res,. in .many rt•spt•rt.ct, 8 
treatment different from pa111t111g 111 011-colom·s.; berause 
aU colours used dry arc in their natnrc of a murh wann. 
er complexion th~m when wet" ith oils, &r. For this rra~ 
son, in order to produce a p1rture, a much grl•atrr Jmr~ 
tion of' what painters term cooling tints must be apJJJied 
in crayon.painting, than it would be judirious to use in 
oils. Without an~ danger ~f a mi~takr,_ il is to bf! sup~ 
11osc<l, the not bemg acqua111ted \\.-Ith this ohscnation is 
on"' great cause why so many oil-paintrrs have no bcltt'l' 
success when they attempt crayon-painting. On the con
trary, crayon-1iaintcrs bein.; so much used to those tints 
which are of a cold nature "lien used wet, arc apt to in
troduce them too much ''hen thry paint with oils, whiclt 
is se1dom p1·oductivc of a good effect. 

'Ve shall uow emlcarnur to girn the student some di
rections towards the attainmrnt of exrcllcnrr in this art. 

Of the application oflhr crayons, ¥.-ith some Jll'C\'iOUS 

dispositions.-Tl1c slutlcnt must l11'0lidc himsrlf with 
some strong bl uc paper, the thickl'r the better, if the 
grain is not too coarse or knotty, though it is almost 
impossible to get any entirely free from knots. The 
knots should be leVl'lleil with a iirnknife or razor. other. 
".;sc they will prove exceeding troub1csomr. Aftc1· this 
is done the paper must br pasted vc1·y smooth on a linca 
cloth, pre' iously strainctl on a Ucal frame, the size ac~ 
cor<lin!;' to the artist's Jlleasure: on this the picture is t• 
be executed; but it is most eligible not to paste the J>aper 
on till the whole subject is first dead-coloured. The' 
method of lloing this is very easy, by laying tl1e 11aper 
with the deatl-colour on its fare, upon a. smooth hoard or 
talJJe, when, by means of a brush, the hark side of the 
paper must be covered with paste; tlrn frame with the 
strained cloth must then be laid on !he pasted side of !he 
paper; after which ·turn the pai11tcd side up11ermo'Jt, and 
Jay a 11iece of clean J1<1]}('r upon it, to ]H'CHntsmearing it: 
this being done, it uia.\' Uc strok('tl gC'ntlJ O\ er with the 
hand; by which means all the ai1· between the cloth and 
the paper will be forrerl out. 

\Vhen tlie paste is perfectly dry, the student may pro
ceed with the painting. The advantages arising from 
pasting the pape1· on the frame according to this method, 
after the 11icture is l.Jcg·un, are very gl'eat, as the cray· 
ons will a<lhere much better than any other way; whick 
will enable the student to Ii nish the picture with a firm· 
ct· body of colour, and greater lustre. 

When the painters want to make a very correct copy 
of a picture, they gcnemlly make use of' tiffany or blark 
gauze, strained tight on a frame; which they lay fta1 
on the sulJject to lie imitated, and with a piece of sketrh· 
ing chalk trace all the outlines on the tiffany. Ther 
then lay the canrns to be painter! 011 fiat npon the Door, 
plaring the tiffany with the chalked lines upon it. an4 
,vith au handkerchief brush the whole o,·er: this preSt'ntl 
the exart outlines of thr 11irt11rc on the canva."i. The 
craJon-painter may also makr use of this method whra 
t!Ie sulJjcct of his imitation is in oils; lJut in copying I 
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crayon-picture he must liave recourse to the following :fine complcxinns must be imitated with blue verditer 
tnrtliod, on an:onnt or th·· ~li1.%: and white, which answers to the ultramarine tint-; 1.scd 

'J'l1c picture bring pla. cd upon the easel. let the out- in oils. But if lhe Jlarts of the face where these tints ap
lin~·l.I hP drawn on tht• g1a:-:s with a small camrl"s-hair ]H'n- ]1l'at' arc in shadow, the craJons composrd of black. and 
cil dip1wl1 in lakr, ground thi11 with oils, which must Le white must be sulJstituted in their places. 
\lone with .i;1·t•at exactness. After this is act::om]llisl1ed, Though all the face when fii·st coloured should lie laid 
take a sheet of papt•r or the same siz<> and place it 011 the in as Lri11iant as possible, yet each pou·t should be kt•pt 
~l;Lo;~. stl'oking- over all the lines with the hand, by in its p1·oprr tone; by wl:iich means the rotundity of the 
whirh means the colour will adhere to the p:lpcr~ "hich fare will Uc prcsern·c.J. 
mn!-it be pincrd ''ith 1>in-hnles p1·etty close to t·adt othrl'. Let the student be careful when he begins the ryes, 
The paper intcmlcd to lie uscU for the painting must to tl1·aw them with a. crayon inclined to the t:ll'mine tint, 
next he lnill upon a table, nnd the pierced paper placed of whatenr colour the irises arc of; he must lay them 
upon it; thcu with some flnl' pounded c11arcoal, tied 1111 in brilliant. and at first not loaded with colo11r, but rxr~ 
in a Jlicce of lawn, rub owr the pierced lines, "hidi ''ill cntcd lighfly: no notice is to be taken of the Jrnpil yet. 
giH an exac:t outline; but grrat rare must be tnkt'n not The student must let the light of the eye incline very 
to b1·11sh tl1iR off till the whole is ·dl'awn over with sketch- much t•J the blue cast, cautiously al'Oiding a stn.ri11g 
ing chalk; "hirh is a. rompositinn ma<lc of whiting and white appL•arance (which when onre introclucctl is scl. 
tobacco-pipe clay, rolled like the crayons, an<l p :J iutc<l at dom ornl'comc), p1·eserving a broad shadow thrown on 
rarh end. its uppc1· part hy the eyrlash. A blark and very hea\'y 

"'hen a sh1drnt paints immediately from tl1e life, tint is nlso to lie arnided in the eyebrows; it is thrrefol'e 
it will lil' mnst prudent to make a cmTert drawing or best to execute them like a broad glowin!;' shadow at 
the 01111inP~ on anoU1r1· vapn. the size of the picture he fi1•st. on which, in the finisliiug. the hairs of the bmw 
is going to 11aint, "hirh ltl' nrny trarc hy the prcc'Cfling a1·c to be }Jainte<l: by which method of proreeding the 
ml'thod, bN·ausl' c1·1·oncous st1·ukcs ofthe skctrhingcha1k formC'r tints wiH show themsehes tltro11glt, ~1:~1 produce 
(" hich at'e not to hr nvoidl'<l without gn'at t'xpcrtness) the most i1leasing effect. 
"ill1u·c\o-l'lli tlie<·1·apms from a.dl1el'ingtothc paper, O\\- The student should begin the lips with pnre. rarmin"' 
iu~ too. rc1'lai11 gl'eas_y lltw.lily in the composition. and lake, and i11 the sliad'>w u~esnn1c ra1·mine anil Lilac!..; 

The i;htdrnt will find the sitting posturC', with the the strong ,·ermilion tiuts should be laid on aftcl'w~mls. 
box of era.) 011s on his In11, the most couYcnieut method Hl' must l:iewa!·e of exccuti11g them\\ ith stiff harsh lines, 
for him to )Jaint. The ]lnl't of the pictu1·e he is immecli~ S't"ntly intc1·mixing ca.ch with the m•iglibou1·in5;' colotll'.CJ, 
ntc}J painting should be ratl1c1· below his focc, for if it making the shadow beneath bruad, and t•m·irhcd with 
is 11larcd too high the arm will IJe fatigued. I.ct the b1·i1Jia11t crayon~. He must form the c01·11t·r of the mouth 
wintlows of the 1·oom where he )lai11ts be 1.hwkcucd, at with carmine, brown ochre, aml greens, 'arim1sly i11tcr
ll'ast to tlte height of six f<•ct from the s;ro11nd; :tlld the mixed. If the hail• is ll<ll'k, he should p1·esCl'\"C much of 
i;;ubjcrt to be Jlitintcd slwultl be situated in such a man- the lake aml deep carmine tints tht•1·cin; this may easily 
m•r that ilic light may fall with every advantage on the be. ove1·11,,wercd Uy the warme1· hait· tints, w11ich, O!-! ob
fart'. iL\oiding too murh sltadow, wl1ich seldom has a sei·vcd in painting the eyebrows, wiJI 111·01l11rc a rich ef
good cffrct in port1·ait-paintin9, e~pecially if the face he fert when t.hc pictu1·c is finished; on the cnntl'm·y, if this 
paints fl'om h:u; any degrc<' of drlicacy. method is unknown or neglected, a pore1-ty of colotu·ing 

Bl'l'nn• he begins to 11aint let him he attcnthc to his wiJl be tli:-;rcrnililc. 
f;ubjt•rt, and npvropriatc the adion or attitude pl'Opcr When the head is b1·ought to some 1.k.;l'ce of forward. 
to the H.;t~uftlil' subjert: ifa child, let it be rhil<lish; if a ness, let tl1e bark-ground be laid in, which must. be 
young l:ulJ, l'XJH·rss more YiYacity than in the majestic treated in a diffc1·cnt 111anncr, covering it as thin as pos
braut)' of a 1niddlc-aged woman, who also should not be sible, and rubbing it into the paper· with a leather 
cx111·t•s:;t•tl with thr samr gra,ity as a }Jerson far adnmc- stump. Near the face the paper should Uc almost free 
t·tl in n«u·s. Ll't tl1r cmbl'llishme11ts of the ]lil'turc, a11d from colour, for this '"ill tlo great scnicc to the head, 
int.1·otiurtio11 of hircls. animals, &c. be regulated by the and by its thinnc8s give both a soft and solid appea1·ancr. 
rules of iu·opricty and ronsistency. ~n the bac~~g1·ound also no crayon that has \\ohiting in 

'J'hr frntm·<·s of tl1t· fare being correctly <lrawn witl1 its com11os~t10n sho111d be used, but chidly surh as are 
c11al!..s~ let the- studrnt take a crayon of 11111·c cnl'minC', the most brilliant and the least adulter<Ltcd. The gi·ound 
and ranfnlly drnw the nostril a11c.l edge of the uose ucxt being painted thin next the 11air, will gin: tlie st1uh·ut 
the shadow; then, with the faintest carmine tint, lay in an uppot•tunity of painting the edges of the l1air m e1• iu a. 

~~~s/'~~1:.C:~r~1i~.~~t o:~I;~~- t~~ ~~o~~ei~·~~ ~t:~·~!l~l~<Ig,.~~1:1~{~ ~~~}~11c::ll1 free manner when he gives the Hubliing 

Jy '' ith till' s1.•rn1ul tint, and the succeeding ours, t.ill he The student having pl'occcdctl thus fa1·, the fncc, hail', 
m•1·iws at Ll1<· ~hatlows, "hkh must be covered brilliant, mid back-gt·ound, bci11g cntil·cly l'O\'Crrtl, he must cai·c
e1ll'ir h1·d '"ith 11111f'h lake, ral'll1ine, and deep grcl'n. 'l'his fully ,·iew t~1c_wholc at sm~1c distaucc, rrmarking in 
11wlhr11I will at fi1·st ofti•nsi\d)· stl'ikc the C) c, from its what. respect 1t 1s out of kce111np. that is. \\hat parts are 
crudr a1•pNu·;rnn·~ Uut in tlw finishing it will be a good too l1g-ht ~rnd what too <l::uk; 1Jr111g partiruJarlJ attcnth-e 
foun<lution to JH'odur.:: a ple;.sing effect, rolours being to tJ1r wl11teor chalky appearances, "liich must be suU
nrnrh nu11·e l'H"ilJ s11Uit1l \\ll('n too bright, than, \\hen ductl with la~c aud ca1·m.inc. Thr abole ml'tLotl ~cing 
the liri..:t rnlourin~ is clull. to 1·nbe thr pit:twe into a pt'operly 111~t 1_11to e~e!'~thou, wiJI )H'otlurc the appcar
l>rilliant •!""'· T4c 8C\cral 11cal'IJ liuh discernible in anec ofapa.mt111g lH'lOCIJlaUycom11oscd oftlu·cecolours, 
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viz. carmine, black, and white, wl1ich is tl1e best prepa- with a ~ure "11ite crayon, which bliould he fii•st hrokrJt 
ration a paiule!' can make for producing a fine crayon to a pornt, and th_cn l_aul on fhm; but as it i~ possilJle 
pirtu1·e. they may be dcfrctffe 111 11eatness, they should Le cor-

ha?.:'.'~:1~1~! ~1\Tt,i~11t~,~~~il:~~~h~I~~. \~~~-/f.~f~~1dt~~~·a~~~ :~l~it~I~ ~'~~;~. ~1!~~"mt,,~~! f~~n~~ .,';~,~~~:\~~··~~::. 
and would rnuch injure it if that was completed first. quired. 
Fl'om lheJJre 1n·occcJ to the fo1·ehcad, finishiJJg tlownwaed The difficulty with resp_ect to the nose, is to jlreserve 
till the whole picture is comp1eted. the Imes }ll'Opcrly tlctermmcd; and at the same time so 

hi:1~1e!'t'\:~\:i\';~1~"1;!~e .~~~~"~:i,;'~.:-a!:,e:;;eti~~~;~ ~~: ~~1~'.'1!~k~~~~~ ;,'.~:~, t:;~~';~" 1b~ ~~-e~0e~~Ci;";: 1~~ ~~{;;;;~ 
same place where the faint ca.rm inc was first Jaid, keep- exa111inati?n; in some circ~uuslanccs it i;l~ot:M be quite 
ing it broa<l in the same mn.nucr. In the next shade sue- Lkrnkcl with the cl.teek, \\ lud1 appears behind it, a11t.I dc
ceeding the ligh!t'st, tl1e student must wot'k in some tcrmint'd entirely with a slight touch of red chalk. 'flte 
light-blue tiut:-;, compost·d of vcrditer and whitr, rntrr- shadow caused IJy the nusr. is grucrally the llal'kest in the 
mixin~ with them some of the dee11e1· vc1·milion tints, \\hole fnce, partaking of no reflection fi.·om its sm·1·ound
swceteuinµ;th C'n1 tog·t•ther with great caution, iu.seusibly / ing 1uu·ts. Carmine and brown ochre, carnrino and black, 
nielting thC'm iuto one another, increasing the p1·01101·tion aml such brilliant crayons, \\ill compose it 1.wst. 
of caclt colour as his judgment shall clircrt. Some. bt'il- 'l'he student ha•'ing before prepared the lips with the 
liant yellows may also IJc used, but s11ar·ingly; and to- strongest Jake and carmine, &c. must with these colours 
wards the roots of the hair sti·ong ver<liter tiuts, int.er- make them com1tletely coJTcct; and when finishing intro
mb:<·d with g1·cen, will be of singular scnice. Coolwg <luce the strong vermilions, but with g1•cat caution, u1 
crayons, composPd of black antl white, should succeed they arc c~tremely predomiuaut. This, if pel'fecUy toucJi .. 
tltcsr. ,and melt iuto the hair. Beneath the eyes the sweet ed, will gIYe the li11s an appearance equal, if not superi
prnrly tints arc to be prC'servcd, composed of' verditcr or, to those executed in oils, notwithstan(]ing the seem
a11d white; and under the nose and on the temples ing superiority the latter have by means of glazing, of 
the same may be used; beneath the lips tints of this which tl1e former are entirely destitute. 
kind also are 1n·oper, mixing them with cite light greens Whe11 the student paints the neck, he should avoid ex-
and some vermilion. pressing the muscles too strong in the stem, nor shoul.tl 

In fi11ishing the cheeks Jet tlie pure lake clear them the bo11rs appear too evident on the chest, as both have 
from any dust contracted from the other nayons; then an unpleasing etfoct, denoting a violent agitation of the 
with th<' lake may be intermixed the bright vermilion; bbd):; a cil'l·umstancc seltlom necessary to cxpl'C'as iu 
and last of all (if the suhject should requi1·e it), a J'rw portrait-painting. The most 11eeessary part to be eI· 
touches of the 01·ange-colonrecl nayon, but with extreme pressed, and which should ever be observed (even in the 
caution; after, sweeten that part with the fingel' as little most delicate subjects,) is a strong marking just above 
as possible, fol' fear of producing a heavy disagreeable the place where the collar-bones unite; and if the head is 
effect on the cheeks; as the beauty of a crayon-picture much thrown over the shoulders, some notice should bo 
consists in one colour showing itself through, or rather taken of the large muscle that rises from IJchind the ear, 
between, another; this the student cannot too often re- and is inserted into the pit between the collar bones. All 
mark, it being the only method of imitating beautiful infCl'ior muscles should be, in genet·<I, quite avoided.1'he 
com11lexions. student will -find this caution nC'ccssary, as most subjects, 

'l'he eye is the most difficult feature to execute in especially thin persons, have the muscles of the neck 
crayons, as every part must be expressed with the ut. much more evident than it would be judicious to imitalt. 
most nicety to appear finished; at the same time that the As few necks are too long, it may be necessary Ill give 
painter must preserve its breadth and solidity while he some addition to !lie stem, a fault on the other side being 
is particularizing the parts. To accomplish this, it will quite 1111pardo11able, nothing being more ungeactful than 
be a good general rule for the student to use his crayon a short neck. In coloui:ing the neck, let tl1e student pre
in sweetening as much, and hisfingeraslittle,as possible. ser.-e the stem ofa pearly hue, and the light not so strong 
Wlien he wants a poi11t to touch a small part with, he as on the chest. If any part of the breast appears, ill 
may break off a little of his crayon against the box, transparency must also be e.xpressed by pearly tints; but 
which will 11roducc a comer fit to work with in the the upper part of the chest should be celoured with beau· 
minutest parts. If the eyelashes ai•e dark, he must use tiful vermilions delicately blended with the other. 
~ome of the carmine and brown ochre, and the crayon Of the d1·apery .-Dai·k blue, purple, black, pin~, ani 
of carmine and black; and with these he may also touch all kiuds of red draperies also, should be first tinged 
the iris of the eye (if brown or hazel), making a broad with carmine, which will render the colours much mo!" 
shadow, caused by the eyelash. Reel tints of vermilion, brilliant than any other method; over this should be!••• 
carmine, and lake, will execute the corners of the eye on the paper the middle tint (a medium between the light 
properly; but if the eyelids are too reel, they "~II have a and dal'k tints, of which the dra11cry is to be painted)• 
disageeeable sore appearance. The pupil of the eye must except the dark masses of .•ltaclow, wl1kb should be la14 
be made of pure lamp-black: between this and· the lower on at first as deep as possible: thl'SC, sweetened with th.• 
part of the iris the light will catch very stt-ong. hut it fingel', being destitute _of the smaller folds, will exinbtl 
must not be made too sudden, but be gently diffused a masterly breadth winch the lesser folds, wlten added, 
round the pupil till it is lost in shade. When tfte eyeballs ought by no means to destroy. With the lip-ht and d.U 
are sufficiently prepared, the llhi.ning spect m•st be made tints !be s111aller p....W a1·e 11ext to be wade with freedom, 
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ex•~u!in~ at much with tho era.yon, and as little with 
the finger, as possible; in each fold touch.ing tho last 
stroke with the rrayon, which stroke the fingr1· must ne
ver touch. In the case of reflections, the simple touch of 
the crayon will be too harsh, therefore fingering will be 
necessary afterwards, as rcllectcd lights are al ways 
more gentle than those which are dit-cct. With respect 
to reflections in general, they must always partake of' the 
same colour as the object rcilccting; but in the ca.c;c of 
single figures it may be useful to make some particular 
obsl'n·ations. 

Jn a blue drapery, let the reftections be of a greenish 
cast; in green tlraperies, nrnke them of a yellow ti11t; in 
yellow, of an orang1•; in orange, reflect a reddish cast; in 
all reds, something of their own nature, but inclined to a 
yellow: lilack should h"ve the reddish reilection; the 
reflection of' a reddish tint will also present puq1\es to the 
best advantage. 

Of whatever colour the drapery is, the reflection of the 
face must partake of it; othcrwjsc the 11icturc, like 
paintings on glass, wiJI have but a gautly etrect. 

Linen, !act•, fur, &c. should be touched spiritetlly with 
the crayon, fingering rnry little, except the latter; and 
the hL•t touches even of this, like all other parts, should 
be executed by the crayon, without S\\ ectening liy the 
ingcr. 

rnic methods above recommended liave been practis
ed by the most celebrated crayon-painters, whose works 
ltavc bern held in public estimation: but the knowledge 
uf, and ability to execute, each separate part with bril
liancy and truth, will he found very insufficient to consti
tute a complete 11aintcr, without his judgment enables 
bim to unite them with each pther, liy correctness of 
drawing, propriety of light and shadow, and harmony 
of colouring. In order to accomplish this, the student 
should carefully avoid finishing one part in particular, 
till he has properly considered the connection it is to 
t1aTe with the rest. The neglect of this is the principal 
1-eason why the performances of indifferent pa.inters are 
50 destitute of what is te1·med breadth; so conspicuously 
beautiful in tho works of great masters. It must be 
granted that this ohservation relates more pa11icularly 
to large compositions, where a diversity of figures re
quires such ajudicious disposition, that each may assist 
in the combination of a kind of universal hal'mony; yet, 
even in po1'tra.it-painting, the student should be particu
larly attentive to observe this idc.a of b1·eadth, if he is 
desirous of acquiring that importance and dignity which 
conslitutc excclknc!' in painting. 

CREAM of tartar, called also cl1rystals of tartar. See 
PnAnMAOT. 

CREDITORS shall recover their delits or executors, 
or a<lmiuistratorR, who in their own Wl'ong, waste, or 
convert to their use, the estate or the deceased. so C. 
II. c. 1. Wills and devises of lauds, &c. as to creditors 
on bonds, or other s1)ccialtirs, tu·odeclared void: and the 
creditors may have actions of debt against the heir at 
Jaw and divisecs, 3 and 4 W. and 1\1. c. 14: and in fa
vour of creditors, whenever it appears to be the testa
tor's intent, in a "ill, that his land should be liable for 
paying his debt•, in such case equity will make them 
sabjoct, tlloui;ll tltoro are•• cxpross words; but the1·e 
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must be 01ore than a bare declaration, or it shall he iu 
tended out of tl1c personal estate. g Ycrn. Rep. 708. 

CREEPER. Sec CERTmA. 
CnEEPER, at sea, a sort of grapnrl, but without fiook~. 

used for recoYering things fallen Ole1·board. Sec l'I. 
XXXIX. Miscel. fig. 2S. 

CRENATEO. See lloTANY. 
CRENCLES, in a ship, small ropes spliced into th< 

bt1lt ropes of tl1e sails at the main-mnst aud fore.mast. 
•rhcy are fastened to the bow-line bridles; and arc also 
to hold liy, when a lionnct is shaken off. 

CRENELLE', orcmbattlcd, i11 hcrnldry,is used whcu 
any honourable ordinal'Y is drawn like the liattlernents 
on a wall. 

CRENOPHYLAX, in antiquity, a magisb·ate at 
Atl1cns, who had the inspection of fountaius. 

CREPIS, ba;tard hawk-weed, a grnus of the poly· 
gamia order, in the syngenesia class of plants, aucl in the 
uatural method ranking undertheforty~ninth order,cow
JlOSit:e. The receptacle is naked; the calyx calyculatecl, 
with deciduous scales; the pappus feathery and stalked. 
There are twenty species, most of them herbaceous an
nuals, risiJig to the height or a foot or a foot and a halt; 
and having their branches terminated by ligulated com
pound red and yellow flowers. These are very large, 
and consist of many flat fiowrets spread over one another 
imbricatim, and when fully lilown appear as if radiated. 
They are very conspicuous and beautiful; and appc:u· 
in June, July, and August. They are succeeded by plen
ty of seed, which if permitted to scatter on the ground, 
will produce a number of yoUJ1g plants without further 
trouble. 

CREPITATION, that noise "1rich some salts make 
over the fire in calcination, called also detonation. 

CREPITATION is also used in surgery, for the noise 
made by the ends or pieces of bones, when the surgeoa 
moves a limb to assure himself by his car of the exiJ!. 
tence of a fracture. 

CREPONDIA, in antiquity, a term used to express 
such things as were exposed along \11th children, as 
rings, jewels, &c. serving as tokens whereby they af
terwards might be known. 

CREPUSCULUM, in astronomy, twilight; the tim• 
from the first dawn or appearance of the morning tq the 
rising of the sun; and _again, between the setting of the 
sun and the last rema.rns of day. The crepusculum is 
usually computed to begin and end when the sun is about 
eighteen degrees below the horizon; for then the stars of 
the sixth magnitude disappear in the morning, and ap
pear in the evening. It is of louger duration in tl)e sol
stices. than in the equinoxes, and longer in an oblique 
than m aright sphe1·c. The crepuscula are occasioned by 
the sun's rays refracted iu our atmosphere. 

CRESCENT, in heraldry, a. hearing m form of a 
new moon., 

CRESCENT is also an order of knighto, instituted by 
Rcnnatus of Anjou, king of Sicily, about the year 1448· 
so called from the badge oftliis order, which was an ea~ 
amellcd crescent of gold. 

CRESCE:NTIA, the cabbash.tree; a genus of the 
angiospermia order, in the didyn1tmia class of plant.I• 
and i11U1c natul'al meth?d ~anking under the 25th orde..: 
putam111cae. The calyx is bipartite and equal; tile coro\. 



C 1l E 

ta gibbous; tl1e berry pcdicellated or stalked, uniloculnr, 
and polyspet·mnus; the seeds bilocular. 

Thrre are t\\o s1wcies: 1. tho Ct\jete, with oblong nar
)·ow leaves and a large oval fruit, is a native of Jamaica 
and the Leeward islands. It has a thick trunk covered 
with a whitisl1 bark, and rises from twenty to thirty 
feet high, and at the top divides into many branches, 
forming a large and regular head: the flowers are pro
tluced from the sides of the large hrauches, and some
iimcs from the tl'unk; standing upon long footstalks. 
'.fhey have but one petal, which is irregulru.·; and a.re of 
a greenish-yellow colour, striped and s1iottetl with 
))rown. These arc succeeded by very large fruit, gene
rally spherical, somctimrs oval; and at other times they 
have a contracted neck like a bottle; antl are so large, 
that \':hen the pulp and scrds are cleaned out, the shells 
will contain three pints or two quarts of liquid. The 
fruit is coveJ"cd externally with a thin skin, of a greenish· 
yellow colour when l'i11e. When this is peeled off, there 
appears a hard ligneous shell, inclosing a pale-yellowish 
soft pul11 of a tart unsavoury flavour, surrounding a g1·eat 
number of flat heart-shaped seetls. 2. The cucurbitina, 
or broml-leavctl calalrn.sJ1, seldom rises more than 15 or 
20 feet high, with an upiight trunk, covered pith a white 
smooth bark, scmling; out many lateral branches at the 
top, with leaves three inches in length, an<l one and a 
c1uarter broad, !'anged alternately. The flowers come out 
as in the former species; hut are smaller, and of a deep
er yellow rolour. 'l'he fruit of this sol't is sometimes 
1·otmd, sometimes ovaJ, but of very unequal sizes. Both 
these species al'e easily propagated by sreds; but the 
plants arc too tender to Jive in this country, unless they 
m·e constantly kej>t in a stove. 

The shells of calabashes are made use of for various 
pur1mses. At Barbadoes, be15ides drinking-cups and 
punch-bowls, there are made of them spoons, dishes, and 
other utensils for the sla''es. Some of these shells al'e so 
large, as to be capable of holding fifteen ]lints of water. 
The 1rnlp is seldom eaten, except by cattle in the time of 
drought. 'l'hc wood, wl1ich is hard and smooth, is made 
into stools, thairs, and other furniture. 

CRESSA, a genus of the class and order pentandria 
digynia. The essential character is, calyx five-leaved: 
curoUa, salrer-form; filament'> setting on the tube; cap
sules two-valved, one-seeded. There a.re 2 species. 

CREST, in armoury, the top part of the armour, for 
tl1chead, mounting over the holmet. It was for the most 
part made of feathers, or the hair of horses' tails or 
manes. 

CREST, in Jieraltlry, is the uppermost part of an ar
moury, Ol' that part of the casque or helmet next to the 
rna11tle. It is esteemed a greater mark of nobility than 
the armoul'y, being borne attournaments, to which none 
were admitted till such time as they had given p1·oof of 
thei1• nobility: sometimes jt serves to distinguish the seve .. 
1·al brancl1cs of a family; and it has served, on occasion, 
as a .distinguisl1ing badge of factions: somet~es the 
crest is taken for the device; but more usualJy is form .. 
•tl of some piece of the arms. Families that exchange 
ar1m; tlo not rhange their crest. 
. CREUX, .a l!'rench term used amo11g artificers, and 

hterall;r s1gmfyrng a hollow caYity, or pit, out of which 
,wmetlung has been scooped or dug; whence it is used to 
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signify that kind orsc~lp~urc, wl~ere tl1e lines and figures 
al'c cut aud formed w1tlun the !acC' or plan of th~ plate, 
01· matter cn,i;raYcU; and thus at stau1ls in opposition to 
reJievo, '\ hnc the lines and fignrts ar<' <'ml.Jos~ed, am) 
~:~." prominent aborn the face of the matter engraved 

CREW, tlic compan7 of s~ilors belonging to a sliip, 
boat, or other vessel. fhe sculors tl1at al'e to work and 
manage a ship, arc regulated by the number of lasts it 
may carry, each last making two ton. The crew of a 
Dutch ship, from forty to lilty lasts, is seven sailol's and 
a swabber; from fl fty to sixty lasts, the n·ew consists of 
cj~;ht men antl a swabber; antl thus inC'J'Cases at the rate 
of one man every ten lasts. English and F1•cnch Cl'ews 
arc usual1y stronger than Dutch, but always in a.bout 
the same 1woportion. 'l.,hcre a1·c in a ship senral parti~ 
cu.Jar crews or gangs, as the gun~l'Oom crew, the ca111cu .. 
ter's crew, &c. 

CRIBBAGE, a game at cal'ds, i11 which no cards are 
to be thrown out, and the set to make sixtJ-rnH'; and as 
it is an ad.vantage to deal, on account of the nib, it is pro
JlCI' tu cut for it, and he that l1as the least ca1·d deals. 
There are ouly two 11layers at this game, in which the 
carc.1s a1·e dealt out one by one; the first to the dealer's 
antagouist, antl the next to himself, ant! so on, till earh 
has five; t11e l'CSt being set down in view on the tabk. 
This do11c, the dealer lays down the two best ca1·ds he 
can for his crib; arnl his antagonist laJS down the other 
two, the very wol'st in his han<l, the nib being the pro
Jlel'ty of the dealel'. They next turn up a rard from the 
parcel left after dealing, and then count their game thus: 
Any fifteen upou the cards is two; as king and fin, ten and 
five, nine and six, cightantlseven, &c. A 11air is also two; 
a 1mil·-royal, or three aces, kings, &c. six; a double 
1mir-1·oyal, OJ' four aces, &c. twelve. Sequences or three 
cards, as four five and six, is three; sequences of four, 
four; five, fi1'c, &c. and the same holds ofa flush. Knave. 
noddy, or of the suit turned up, is one in han<l, and two 
to the dealer. If, aftel' the cards for the crib arc laid out, 
you have in your hand a nine ru1d two sjxcs, that make9 
six, because there are two fifteens and a 11air; and if a 
six chance to be turnetl up. then you have twelve in 
your hand, Yiz. the pair-royal, and tln·ee fifteens. These 
are to be marked with pegs, counters, 01· othrrwi.'ie. If 
you ha11pen to have scqucnts, as of four five and six, in 
your 11and, and six is the turned up card, they are count· 
cd thus; first, the sequents in your harnl make three; and 
the sequcnts of the four and Ii \'C in your hand, added to the 
six tul'Jled up, make other three: there are likewise two 
fifteens, counting first with the six in JOUI' band, and 
the11 with that tumed up. 

This done, the anfagonist to the dealeqilaysfirst,sup· 
pose a six; and if the dealer can make it fifteen, by 
playing nine, he gains two; othe1•" isc they play on, and 
he that reaches thirty one exactly, or comes nearest 
under it, gains two or one. Herc too, in ]>laying the 
cm·ds, you may make pairs, 1>ait·s-royal, flushes, &c. 
which are all counted as above. 

As to the Cl'ib, it is the dealer's; who may make as ma, 
ny as he can out of it, together with the ca1•d tul'Jled up, 
counted as al.Jon; if he can make none, lie is said to be 
bilked. Thus. they play .~nd deal U)' turns, till the garn' 
of sixty-one 1S up: and if either of the gamesters reacll 
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thi• btforc the other is forty-five, this last is said to lie 
lur1 hell, and thr other p;ains a double gamr. 

CllL\lE, nimc·n, the transgTcssion of a law, eiiher 
natural ot· divinr, dvil or rrrlrsiastic. Civilians distin
gui<:ih between rrimcn and dclictcm. By the first, they 
mean capital offcurcs, injut·ious to the whole community, 
as murder, prl:jury, 6..c. the prosecution of \',rl1ich was per
mitlrd to all per·sons, though no ways immediately in
tc1·<·slcd. Jly the latter, they understand prirnte oftcncos 
rommittctl against indivirluals, as theft, &.c. Ily the Jaws, 
nnbotly "as allowed to prosecute in these, except those 
iutnrsted. 

With us. crimes arc distinguished into capital, as 
trca.c;on, nrnrde1·, robl.JCl'y, &c. and common, as pc1~u
l'ics, t\.r. Again, some crimes n1-e cognizable by Urn 
ki11g0 s jullgl·s, as thr nhoH-mcntioncd; an<l others are 
only f'nguizal.Jle in the spil'itual courts, as sim11le forni
raU011. 

CHIMSON, one oftl1c sernn red coloursof the dyers. 
S<·cDrmNo. 

CRl:S GLJ::, a small hole made in the bolt-rope of a 
sail, lly intcJ't\\isting oue of the diYisions of a rope, called. 
asti·aml,altcrnatcly round itsrlf and throughtl1e strands 
of the bolt-ro1H~, till it beromes threefold, and assumes 
the shape of a wreath or ring. The use of the cringle is 
grncraUy to contain the end of some rope, which is fas
tened thereto for the purpose of lira.wing up the sail to 
its yard, or of extending the ski1·ts lly the means uf llri
dlcs, to stan<l upon a side-\\ ind. The wot·tl seems to be 

A.le.ri\ed from krinckekn (Drlg.), "to run into twists." 
CRlNODRENURUM, a genus of the class antl 

orcler monacklpliia deca111t1·ia. ']'here is no calyx; the 
&'Ol'o1la is bt:'ll-~haprd, six-11rtallcd: capsule onc-ccl
let1, gaping cJa~ticalJy at top. rrhcrc is one opcdes, a 
native of C.:hili. 
p Cll!NUM, a genus of the mouogyuia or<lcr, in the 
Lexaudria dass of plants; anti in the natural method 
1·anking umlet· the ninth order, spathaccre. The corolla 
is funnel-shaped, monopctalou8, and sexpartite, with 
thl'cC altrrnatc srg1nents having hooked a1Jprmlagcs; 
the germen i~ rovered in the Lottom of the c01·0Ua, the 
stamina standing asunder. They are very l>eautifnl 
grl·cn-housc plants, rising two or tlu·ce feet high; each 
of them crowned by a lal'ge umbellate clustc .. or spatha
ceous, mo11011ctalous, long, funnel-shaped flowers, blue, 
white, or striped, ha\ i11g a very fragnmt smell. They 
arc 111·opa~atcll lly offsets. There are six s11ecies. 

CRITill\l Ui\1, samphire; a gruus of the cligynia 01·
drl", in tJ1(' pcntandria. class of plants; and in the natu
ral method ranking um.I.er th(' 45th ordn, unihcllatre. 
The fruit is ornl and com1H·cssed: the flol'etsc~ual. Thc1·c 
Q.l'C tlJl'CC species, the p1-inripnl of which is the mariti
mum, 01· common ma1·iti111c sarnpliire. It has a fil.lrous 
peneb·aliug root; thick, succulent. branchy stalks, 1·is
ing lwo fret hiF;li; win~ed fleshy leaves, cousisting of 
nHUt) small sprar-shapt·d lobes; \\ ith round )'('llvw flow
ers g1·0\\ ing in uml.lrfa. It is producrd naturally on the 
sea-coasts. among thr g1·a.vrl and rocks. Its kavC's arc 
an exrellrnt t>irklc mml for saurrs, ancl m·e liy man} ea
ten raw in salads. It is ··f' a saltish l'rlish, palatable, and 
ro111fo1'iahlr to thl' sltJnt,\1 h. )tis not \Cf") ra5ilJ 1n·esr1·v
rtl in gardl·11~. It must ht.' sown on ~t·;n rll) or rnrky 
gt'Ound, l1alf an inch deep; in "hich situation the pl:mts 
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will come np. and last some yearg, The leaves of thi• 
plant are said also fo he apcrient and diuretic. 

CRISP-LEAF, among botanists, is one folded over 
and oYer at the edges, which arc alwa~·s srr1•ated, 
dentatccl, or larcratcd. It is otherwise callrd curlrd. 

C!UTICIS:II may he rega1·de<l as embracing three 
separate branches: Ist. The es tablishing rules and prin
ciples for col'rect composition; such arc the incompara
ble treaties of Cicero an<l Quinctilian upon oratory, and 
of .Longiuns on the sublime. In English we have rnauy 
valuabl~ essays and treatises of thi'i class. The prefa
ces of Mr. Dryden are a rich mine of critical principles 
finely illustrated. Some of !llr. A<ldison's papers in tlte 
Spectator, and Mr. Pope's and Dr. Johnson's prefaces tG 
Shakspea1·e, a1·eexcellcnt specimens of rational criticism. 
J11 more modern times we have had some excellent com
pendiums of rl'lt icism: among which lonl Kaimc's Ele
ments of Criticislll, Dr .. Blair'R Lectures, Dr. Pricst1ey'G 
Lcctm·es on Oratorv and C1•iticism, and particulal'ly 
bishOJl Lowth's Lectures on the Sacred Pootry of the 
Hebrews, dcser1·edly hold a vrry high rank. Sec the ar
ticles RHETORIC and POETRY. 

The.second branch of critical science rrlatcs to the 
commenting upon ancient authors. ex11Iaining diOicuit 
JJM!'iagcs, an<l elucidating their beauties. Eustathius and 
the scholia.sts, Vida., Scaligcr, the Stephcnsrs, and al.Jove 
all, the gentlemen of Po1·t Royal, ha,-c hcl'll g1·cat bene
factors tothe1mb1ic iu this \vay. The dclphin and vario
l'um editions of the classics clo great credit to the learn
ed persons by whom they were edited. Many editions of 
Shakspearc ha,-e been published with critical notes. 
l\lr. 'l'heobalt.l's was better than Ml'. I'opc's except 
fol' the preface. DI'. Warburton entirely failed, for the 
same reason as Dr. Bently in his edition of l\iil~on, 
viz. iudulging too freely in conjectural criticism. Dr. 
Jolirnmn~s explanatory notes on Slmkspcai·c al'C excel
lent; and the profound rradfog of Malouc, Stec'vcus, 
and li'a!'lucr, in Bl'itish and Saxon literaturr, ham been 
excellently applied to the illustration of the fi1·st of d1·a
matic poets. 

The thi1·d branch of criticism regards the forming a 
correct judgment of the merits and tlemel'its of cotcm1io
rary witrrs. In this every man of education ought to 
qualify himsclr to see with his own eyes, a11d detcl·mine 
with his own unde.standing; and this is to l..te effccte<l 
by the attentive stuoly of the best wol'ks, anrient aml 

~~:o~~~)' F~:~ t~1 ~or~;~~~:~j u~~~~~i,;~:sn ~~a~t~i~i~:;1 oB~~~ 
men is a species of literary slavery. The various pat·ti
alities a.net contlicting interests lly which mankind are 
govcrn('d, 1•endcr it also Yel'y unsafe to rrst our opinion 
upon that of others; and it is peculiarly unfo1·t11nate that 
this dep•u·tmmt of literature is seltlom exercised by per
sons adrquate. from education and expct·ience, to the 
task. "here it is, there is no reason why the name of 
the critic should not he as public as that of the author; 
when that is not the case. his mofo·c \\ill be suspcctl·d; 
nor ca11 the readrr assent to obscnations from an au
t.horitr, o[ the comprtency of which he is not assured. 
For these reasons but little credit is attarhcd, except Jn 
remote country plarcs, to annonymous criticism. 

. The g1·eat ".icrs of motlrrn criticism arc pertness and. 
tlippaury. "ritc1.,, of this class seem to consider the 
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study of Joe Miller as or more importance to their craft 
than that of Q.ninctilian; and a i·eadiness in the a1·t of 
punning, as the highest praise and pl'incipal qualifica
tion of a critic. 

CROCODILE. See LACERTA. 
CRocomLE, fossil, one of the greatest curiosities in 

the fossil world which late ages have produced. It is the 
skeleton of a large crocodile, almost entire, found at a 
great depth antler ground, bedded in stone. This was 
in the possession of Linkius, who wrote many pieces of 
natural history, and particularly an accurate description 
of this curious fossil. It was found in the side of a large 
mountain in tlie midland part of Germany, and in a 
stratum of blark fossile stone, somewhat like our com
mon slate, but of a coarser texture, the same with that 
in which the fossil fish in many parts of the wot·ld are 
found. The skeleton had the back and ribs very plain, 
and was of' a much deeper black than the rest of the stone; 
as is also the case in the fossil fishes which are preserv. 
ed in this manner. The part of the stone where the 
head lay was not found, this being broken off just at the 
shoulder, but that irregularly; so that in one J>lacc a pa1-t 
of the back of the head was visible in its natural fo1·m. 
The two shoulder-bones were very fair, and three of the 
feet were well preserved; the legs were of their natural 
sha1ie and size, aRd the feet 1ireserved even to the ex
tremities of the five toes of each. 

CR8CODILE, crocodilus, in rhetoric, a captious and so
phistical kind of argumentation, contrived to seduce the 
unwary, and draw them s11eciously into a snare. It has 
its name crocodile from the following occasion, ~nventctl 
by the poets: A poor woman begging a c1·ocodile, that 
Jiad raught lier son walking by the river-side, to spare 
an<l restore him, was answered, that he would restore 
him, provided that she shoul<l give a ti·ue answer to a 
question he should propose. The question was, Will I re
store thy son or not? To this the poor woman, suspecting 
a deceit, sorrowfully answered, Thou \\ilt not; and de
manded then to have him restored, because she had an
swered truly. Thou Ii est, says the crocodile: for if I 
restore him thou hast not answered truly: I cannot 
therefore restore him without making thy answer false. 
Under this head may be reduced the propositions called 
"mrntientcs," or "insolubiles," which destroy them. 

:~:~:·c~~~ehn;:s !~~~e0: ~l~~ti~~~~~' ~,0111 ~;1~~~::an~q~ 
to a man, always lie." Either, then, the poet lies when 
he asserts that the Cretans all lie, or the Cl'etans do not 
all lie. 

CROCUS, so:.ffrlin, a genus of the monogynia ordrr, 
in the triandria class of plants, and in the natural meth
od rankill!;' under the sixth order, insatre. 'l'he corolla is 
oexpartite and equal; the stigmata convoluted, or 1·01Jecl 
spirally inwa1·ds. rrhere arc two species of this genus, 
which, however, comprehend many beautiful varieties. 

J. The ofticinalis, saffron, 01· autumnal crocus, has a 
emall, roundish, brown, bulbous root, compressed at the 
bottom. Dit·cctly from the root issue many narrow leaves, 
-0£ a dcrp-gecn colour; and amiiJst them the flowers arc 

r;~~~fd~f.~t~.e~· t;~t,~;.ivs~:,~,l~~g ':~irt~~c s~~~~:; a~~11 
8CJ'Vlllg as a foot-stalk to the limb or upper part. whirh 
js erect, six-par"'d, \Yideus g1·adually upward, and _grows 
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Crom about three to five or six inrhel! l1igh. The safl'ron 
has a long-tubed blucish-1mrplc ftower, with three stig
mata of a fine golden colour, which form the safft'On of 
the shops. The varieties are the autumnal small blue 
crocus; deep blue, sky blue, whitish blue, many-Dower
ed lvkitish blue, puqile, autumnal white crocus, and au
tumnal yellow crocus. 

2. The vernalis, or vernal crocus, the varieties of 
which are, small and lar!i", and gol1len ycllowcrocusca, 

~~~ ~~:{1~~~~~;~~.c;~~~~·&~d;v1~\~~;~~l.~~ f,~::~J::::~~&::· 
white purple bottom, white black-striped, whitish cream~ 
coloured, whitish ash-coloured, little narrow-leafed 
white, and white blue-striped crocuses. Besides these 
there are a great many others of a blue and purple co
lour finely variegated. The autumnal crocuses Hower 
about the beginning of October, but never ripen their 
seeds in this country. 

CROISADE, cmsa!le, or crusaclo, a name gi\'en to 
the expeditions of the christians against the infidels, for 
the conquest of Palestine; oo called because those who 
cng·a.ged in the undertaking wore a cross on thei.rclothcs, 
and bore one on their stam]a1·d. This expedition wa., 
also called the holy war, to which people nocked in great 
numbers from pure devotion; the 1mpc's bulls, and the 
preaching of the priest5 of tho.-;e days, making it a point 
of conscience. The sc,-eral nations engaged in the holy 
war were distinguished by the different colours of their 
crosses: the Euglish wore white, the F'rcnrb red, the 
Flemish green, the Germans black, and the ltaliansJcl
low. From this enterpl'isc several orders of knighthood 
took tl1eir rise. They reckon eight croisades for the con. 
quest of the holy land; the first begun iu the year 1095, 
at the solicitation of' the Greek emperor and the patri
arch of Jerusalem. 

CROISIERS, cross-bearers, a religious order founded 
in honour of the invention or discovery of the cross by 
the empress Helena. They follow the rule of St. Au
gustine. 

CROlSSANTE, in heraldl'y, is said of a cro5', the 
ends of which a.re fashioned like a crescent or half
moon. 

CROMLECHS, in British antiquities, arc huge, 
broad, flat stones, raised upon other stones set up on 
end to support them. They are common on Angksey. 
These monuments are spoken of la1·gely by Mr. IWw
land, by Dr. Borlase, and by Wormius, umler the name 
of ara, or a1tar. Mr. Rowland, however, is undecided 
in his opinion; for he partly inclines to the notion of 
their having been altars, pa1-tly to their having bec·n St" 
1iulchres: he supposes them to liavc been oi·iginally 
tombs, but that in after-times sacrifices were performed 
u1ion them to tho heroes deposited within. Mr. Keillor 
p1·cserves an account of king llarold having been intcr
t•cd beneath a tomb of this kind in Denmark, and J\lr. 
Wright discovered in Ireland a skeleton deposited under 
one of them. The great similarity uf the monuments 
throu,i;hout the north, Mr. Pennant ohse1~·es, evince! 
the same religion to ham heen spread in every part, 
perhaps with some slight deviations. llany of these 
monuments are both British and Danish; for we fin,d 
them where the Danes ne,·er penetrated. 

The cromlecb, or cromleh, chiefly differs from the 
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kist-varn, iJ\ not bring closrd up at thr r-nds and siilr.,. 
tliat i'i, in nnt so much pa1·taking oft he rhcst-likc flgurr; 
it is al~o ~t·m•rally of larg,·1· <limensiono:;, a11~l somctirnrs 
f.'Ollsists v[ a grl'atcr nu1obc1· of ~ton<': the trrms Cl'omlch 
ant1 kist-\"<ll'll til'l" hrlWC\"CI' indisrrimina.h•ly ll'ir£l ror the 
same monuml'nt. The tt>rm cromkch is In' some drriH~d 
frnm thr .:\l'morir \\Ord r1·11m, "crooked or bowing," 
;rnrl lrh, u sfonl'," allnding to the rcverenre whicl1 pt•r
sons paid to th~m by bo\\ ing, Rowland 1lcrhrs it from 
the Hebrew word<; carcm-luarh, signifying "a devoted 
or con'irrraktl !:.tone." 'l'hry arc called by the vulgar 
col'tne ArH1nr. or Artl1ur's <p1oits, it being a custom in 
'\"al:·s, as in Cornwall, to a.scribe all g1·rat and wonder
ful objl~r.ts to }Win.cc Al'thur, the hero of those countl'ies. 
Sec l'latr XXXlX. i\Iisc·rl. fi10. 2~. 

CROSlEH, 01· cro:::ier, a shl•lJhr1·1l's crook; a symbol 
of }Ja'ltoral authority, c<111sisting of' a .i;old Ol' silwr staff~ 
nookc1l at I tw top. cal'ril'tl utcasionally Ucfo1·c bishops 
awl ;tlllJnts, and lirlt.l in the hand when they gave the 
5r1lr11111 b1·11edirfio11~. 

Cnosrntt, in Hstronomy, four stars in the southern 
htinisphrrc'. in the form of' a Cl'oss, serving those who 
sail in southrrn latitudes to find the antarctic pole. 
Cll08L~T. in l1<"rahlry, is when a cross is crossed 

ag~tin at ~l small distanrr from carh of the ends. 
C_'ROS8, i1n:e1Ltion of the, a festival observed May 3, 

by the L::tin church, m memory of the empress Helena 
(the mother of Con~tautinc) ftntlin.; the true cross of 
lihrist, on mount Cab ary, where she causetl to lie crec
ktl a. ch 11rch for the lll'C'Servation of it. 

CRos~, order of tile, an 01·dcr of ladies instituted in 
1668, br the cmprrss Eleanora. <le Gonzagua, wife of 
the cmpcI'Ol' Leopold, on occasion of the miraculous 1·c
COVL'ry of a little goJd(•n cross, in which we1•c en.closed 
two }liCCL'8 Of t!ic true Cl'OSS, Out Of the '1.shCS o( a part of 
the pahce that had bern burnrd down: though the flre 
burnt the case whrl'ein it was enclosed, and mcltctl the 
Cl') slat, it appca1·s that the wood hacl not received the 
least dam:lgt•. 

Cnoss, iu hr1·ald1·), is de lined by Guillim, an ordinary 
composed of fourfold Ihm•, whereof' two are perpendicu
lar, and tlw othel' two transverse. The content of a 
cross is not alwa}S the same; for when it is not charged, 
it has only the firth 1iart of the field; but if it is charged, 
then it must contain the third part thereof. This bearing 
was brstowcd on such as had pel'formcd, or at least un
fkrtakcn, some sf•rvite fo1· Christ and the clu·istian pro
ft'ssion; and is therefore held by seTeral authors the 
mo•t honoul'ahle charge in all hel'aldl'y. What b1·ought 
a into such frrqucnt usr, was the ancient expeditions 
into the holy Jund, the cross being the ensign of that 
W81'. 

CRoss, in surveying, an instrument consisting of a 
brass c:u·d~, dhidcd into four equal parts, by two Jines 
int1·r!:iC'C'ting caC'h othc1· n.t the centre: at the extremity of 
ca.rh linr tht•rc is n. sight fixrd, st~rndiug perpendicularly 
over thr linr. with hol1•s l.Jelow eaC'h slit, for the better 
disroHry of digtant ohjrct~. Sec SUR\'EYING. 

Cnoss-n \R SHOT, a lmllrt with an iron bar passing 
thJ'ough it, and stamlin.~ six or right inrhl's out at both 
sid<'s: it is usrd at sea for de•troJing tl1c enemJ's rigging. 

Caoss-TnE>:s, in a ship. four pieces of timber, bolted 
and lrt into one iUtotlicr an"Oss. at the head of the mast. 

vu. 1. 86 

CRO 

Thrir use is to keep and bear the top-mast up; fo1• •I" 
fvot of the top-mast is always fastened into tlicm. 

CllOSSELET, a little or dimi1111tiYc eros<, useu in 
heraldTy, wlicre tlic shil'lll is frcqurntly seen con1·rd 
witl1 nossrkts; abo ftsSl'S and other honournltlc onlin:i
rics, charged m· arcompanir<l with crossclcts. l'.ro4::,t'

fi·l'CfUCTitly terminate in c1·osselet.s. 
CROSSOTYLUS, a genus of the polyandria orrlH, 

in the monadelphia ciaos of plant•. The calyx is quad 
rifid; the corolla consists of four prtals; the stamiim au· 
20 filif'orm filaments, almost ihr lcugth of the cal}x; t111 
anthcr:e small and rou11dish; the 11erical'piurn an hcmb, 
i1hl'1'ical, uttilocular hcrry, with many sh'i::c on its u1>pel' 
pat·t; the seeds numerous and roundish. There is onr 
i;pccics, a native of tt1c Society Isles. 

CllOTALAlUA, rattle-wort, a genus of the decanrlri.o 
ordc1·, in the diadrJ11hia class of plants, and i11 the u:1t11 
ral metliod ranking 1t1H.ler the 52d order, papilion'.\Cl':t: 
The 1cgu111cn is turgid, infiatcd, and pcdicellatefl; th" 
filaments arc connate, with a fissnrl' on the back. 'rhere 
arc 52 spcrirs, an of them nafo'CS of wal'm climates. 
They rise from eighteen inches to five feet in heig-ht, 
and are atlo1•11ed with tlowers of a red, blue. or yellmT 
colour. The most remarkable sprcics is t',.,.~ l'etusa, with 
Simple antl ol.Jlong wedged }~a'feS. It is a nath·e of the 
islant.1 of Ceylon, ant.I some oUu•r parts of the East. 
Indies. The flowers arc :y('llow; tht· pods smooth, cy
Jin<ll'ical, inflatet.I, and placed horilOuhJI}; they are 
flllctl with seeds, which, when dried, an<l shak<'n Uy the 
lightest wind, p1·otlucc a rattling noise; and this, by the 
rude inhabitants of the counh'ics where the plant is 
naiive, is attributed to the de' il, who is thought to de
liver his ora.rlcs in this whimsical manncl'. 

CROTALUM (from the Greek), synonymous with 
cymbal um. The name of an aucient musical instrumcut. 
Sec CYJ\.JBALu1r. 

CROTALUS, rattle-snake, a grnus belonging to the 
order of amphibia serpcntes, the generic character of 
which is, scnta on the abdomen; scuta aud squamre 
beneath the tail; rattle terminating the tail. 

l. Crotalus horridus, or ban<led rattlesnake. The 
genus crotalus, 01· rattlesnake, affords the most signal 
examples of the powerfully drstructirn poison "ith 
which some of the serpent tribe arc furnished; instances 
having frequently occurred iu which the bile of thrse 
snakes has proved fatal to mankind, in the s11acc even 
of a Yery few minutes. 

Till the discoYcry of the wcstcm hemisphere, the 
knowledge of these serpents was concealed from the rest 
of the wol'id: and philosophcrfi then first behel<I with 
amazement a reptile of the most fatal nature, furnished, 
as if by a}>eculiar institution of Providence, with an in
sb'umcnt ca11ablc, in general, of waming mankind of 
thcfr danger in too near an approach. 

The diffnent species of rattlrsnakes srem to ham 
been generally confonndcc.J with each other; and c\ rn 
Catesby, who travelled in those parts of North Amerir11 
where it is found, seems to have been unacquainted with 
one of the most remarkable species; and to h•n-e parti. 
cuhu·l) dcorrihed the banded 1·allksnakc 011h, which hr 
has also figm·etl with sufiicirnt clearness to ·prevent it~ 
being ~onfoundcd ~;th any other kinu, though not with 
that nunutc attention to all the particular:; which the 
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more improved state of natural history at 1iresent de
mands. 

This •peries is found, in general, from three to four 
m· five feet in length; and is of a yellowish-brown colour, 
marked throughout its whole length with several trans
verse and somewhat irregular fascire of deep b1·own, 
and from the head lo some di8tancc down the neck run 
two or three longitudinal stripes of the same colour; the 
head is large, flat, and covered with small scales; the 
rest of the uppc.r parts with moderately large oval ones, 
all strongly ca1-inated or furnished with a prominent line 
down the middle: the under pa1·ts are of a dingy yellow
ish-brown colour, marked with numerous dusky varie~ 
gations am! freckles: at the extremity of the tail is 
situated the rattle, consisting of several hard, dry, 
hol'lly processes, the peculiar structure of which will be 
more amply described hereafter; and which, on the least 
distm·bancc or irritation, is eJevated and shaken in 
surh a manner as to cause a strong or brisk rattling 
SOUtt(I. 

u The largest rattlesnake," says Catesby, '·which I 
e,·er saw, was about eight feet in length, and weighing 
between eight arnl nine pounds. They are the most 
inactive and slow-moYing snake," adds this author, ''of 
all others, ant! a1·e never the aggressors, except in what 
they prey upon; for unless they are disturbed they will 
uot bite; aml when in·ovokcd they give warning by sha
king their rattles." 

'I'he charming, as it is commonly called, or attractive 
power this snake is said to have, of drawing to it small 
animals, and devouring them, is generally IJelieve<l. in 
America. The manner of the process is said to be, tlmt 
the animals, particularly birds and squirrels (which 
[Wincipally arc their 1n·cy), no sooner spy t11c snake 
than they skip from s1way to 8pray, hoYering and ap
proaching gradually nearer to their enemy; regardless 
qf any other t!angcq but with distracted gestu1·es and 
outcries, tlescencl, though from the top of the loftiest 
nees, to the mouth of the snake, who opens his jaws, 
takes them in, and in an instant swallows them. This 
we bt'lic' c to be mt'reJy an effect of fear in the victim, 
and the account is p1·ohably exaggerated. "With res
pect to the use of the rattle," says Dr . .Mead, "a vulgar 
~rror has obtained, even among the learned, al)Qut it. 
.H is commonly said that it is a kind contrivance of 
1livi11c Providence, to give warning to passengers by the 
1u,isc which this ]>art makes, when the creature moves, 
lo keep out of the way of' its mischief. Now this is a 
mL..-take. It is hryond all dispute that wisdom autl 
:!{OOilness shine fol-th in all the works of the creation; 
hut the contl'ivance hero is of another kind t11an is 
i1uagined. All the parts of animals are made either for 
the preservation ol' tile individual, or for the 1n·opagation 
,,fits species: this before us is for the scrYice of the indi
" idual. rrhis snake lives chiefly upon sr1uincls and 
birds, which a reptile can never catch without the ad
vantage of some management to bring them within its 
"each. 'l'h<> way is this. The snake creeps to the foot 
of a tree, and, by shaking his rattle. awakens the little 
rreatur~s winch are lodged in it. They are so frightened 
at the mght of then· enemy, who fixes his Jivdy piercing 
ryes upon one or other of them, tl1at they have no power 

.lu set away, hut kay abo1~t, from bough to bough, till 

they are quite tired, and at last, falling to the ground, 
they are snapped into his mouth. Thi• is by the pro
ple of the country called charming the squirrels and 
birds." 

Dr. Barton, proressor of natural history in the uni
versity of Pennsylvania, in a memoir on the supposed 
fascinating power of the rattlesnake, imagines the whole 
to be no more than tl1e fluttering of old birds in defence 
of their young, and which a1·e themselves occaaionall1 caught by the rattlesnake in consequence of too near 88 
apJH'oach. 

Rattlesnakes in general swarm in the less inhabited 
parts of North America; but arn now almost extirpated 
in the more populous parts. None are fo11111l farther 
north than the mountains neat· lake Ch:unplain; but 
they infest South America, enn as far as Bra•il. They 
love woods and lofty hills, especially where the strata 
are rocky or chalky: t!Je pass nea1· Niagarn abounds with 
them. Being slow of motion, they frequent the sides or 
rills, to make prey of frog.i:;, or such animals as resort 
there to quench their thirst: arc generally found duriug 
summer in pairs; in winter collecting in multitudes, and 
retiring under gl·otmd, beyoml the 1·each of frost: tempt
ed by the warmth of a spring day, they are often observ
ed to Cl'Ct'p out weak and languid: a person has scc11 a 
piece of ground covered with thom, and killed with a rod 
between sixty and seventy, till onrpowered with tho 
stench he was obliged to retire. 

The rattlesnake is a vivi11arous animal, produring it& 
young in the month of June, gcuera..lly about twdrn in 
number; and which by September acquire the length of 
twelve inches. It is said to 111·actise the same extraor· 
dinary mode of preserving· its young from dr.11ger as iii 
attl'ibuted to the viper in Europe, ·viz. of rC'rching them 
into its mouth, and swallowing them. Forti1is we ha,·e 
the attestation of M. de Beauvois, wlw declares him<clf 
an eye-witness of the process. 'This gen tit' man saw a 
large rattlesnake, which he happened to distur~ in his 
walks, and which immediately coiled itscif' up. opened 
its jaws, and instantly five small ones, whlch were J:dng 
by it, rushed into its mouth. He retired, and wat1 hrd 
the snake, and in a quarter of an hour!-'aw her ngaindis
chargc them. He then a11proached it a second timri 
when the young retired into it• mouth wilh greater rr
lerity than before, and the snake immediately mo\'ed n[ 
among the grass, a1ulescapcd. Seel'!. XT. '<. H. fig.15~. 

2. Crotalus durissus, or striped rattksnakc. The• 
species may, in genera], be readily tlistinMuisl1etl from 
the former by the different disposition of ils colours; 
being of a deep brown above, with a nry rrgularly con· 
ducted patte~n of pale-yellow st1•caks, so dii;posed ••"' 
form a continued series of Ja1·gc rhombs or lozen~c~ dowu 
the back, the stripes growing- somewhat less distant as 
they <ll'scend on the sides. Tho size aml general P~ 
portions of the animal resemble tho•e of the former, with 
which indeed it appears to hl\ve been very frequently 
confounded. It is also a nati\"e of the <amc parl• of 
America. Its bite, so far as can be ascertained by expe
riments matlc with such specimens as ham bet'n tram:i· 
ported into Europe, appears to be equally fatal with that 
of the former species. 

s. Crotalus dryinas, or wood rattlesnake. This i• 
said to be of a pale1· or lighter tinge tha11 the two form" 
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$pt<'ies, and to be rnriegated with yellowish mark9 on 
the bark. 

4. Crotnlus miliHl'ius, or miliary rattksnakr. l\Ir. 
Catcsb)·, tl1l' fir"t 1h-.,nilH·J of this animal, seems to en
t1•1·t.1ln c..:uml' tl1lllhts whetht.T it l'l'ally diffrrs from the 
fummnn i-;t1tll'~nal1·. in a11y other re~q1td than in colollr, 
Hl') 1n·crniliH.Z- tin~e hring g1·ry-Ll'own, shaded on the 
badt wjtl1 rec1, aml nrnrkccl by lal'ge black spots with 
·white imlentC'd rdgt.·~. It apvcars, however, to be a tru
ly dii;tinct ~petil-s, diffC'ring not onl} in colour but in the 
smaller numlH·r of its abdominal scuta. This is tlie 
smalkst S\ll'cil·s of rattlesnake Jl't kno,,n, rart'ly cxceed
fog the le ngH1 of two fret. In its general habits it nsem
blcs the p1wedi11g kinds. 

CROTAPHITES, in anatomy, a muscle of the lower 
jaW,$t.'rvi11g 111 th·aw it 111)\~ o\J'ds. 

CROTCH.ES, in sl.ip-building. """Y crooked timbers 
in the hnlfl or b1·t·at.1-room, from the mizen-stcp aft, fay
etl across the kcelso11, to sfrcngthcn the ship in the wake 
of Oie half-timbers. 

CRoTCHEs, iron. crookctl pieces of iron, used on board 
sloop.-. aml long-boats which go with shoultler-of.mutton 
sail.-;. fur thr boom 1..1) lodge oi1. 

CHOTCHET, in music, one of tl1e notrs or cl1arac
~rCJ of time. marked thus r, equal to half a minim, and 
rlouutc of a <JlHlH'J'. A dut mltled to the crotchet tl1us r., incrca~rs its time by onc-l1alf, that is, makes it equal 
to~ crotrhrt an<l a half. 

CnoTCll!.;TS, ma1·ks or ch~u·actcrs, servi11g to inclose 
a word or scnteucr, \\hich is diHtinguisl1rd from the rest, 
being g<'llerally in the l\11·m [ ), ot· this ( ). 

CllO'l'ON, wild 1·ici11us, a genus of the monadel11liia 
urdcr, in the inonu~cia. class of 11Jants, and in the natu
ral mctltot.1 rankit1g under the GSth ordrr, il'icoccre. 
'The male calyx is cylirH.11·irnl and quinquedrntatcd; 
fhe corolla ie pentapctalous; the stamina from 10 to 15. 
The female calyx i8 polnhyllous; no cal'oJla; three 
bifid styles; the capsule trilocular; one seed. There 
~u·c 53 species, of which the most remarkable arc: 

J. The tinctorium, or plant from w11irh the French 
tun1!'.iok is made. This grows naturaJly in the south of 
} .. mnrc; it is an annual i1Ia.nt, risi11g about nine inches 
high, with an hrl'batcous l.H'anchin.~; stalk, with inl'gu
lar or rhomboidal Cigul'cd leaves, which are near two 
inches lon~. 'l'he ftowe1·s are protluced in short spikes 
from the sid<s of the stalks, at the cud of the branches; 
the Ul'PCl' pa.rt of the spike is composed of male flowers, 
ko.ving many stamina \\ hic11 coalesce at the bottom; 
tht;> Iowrr }>al't has female flowers, which han each a 
roundibh tl11·ec·cor11c1·cd germe11; these afterwards bc
romc a roundish ca1m1le with three lobes, having thl'ce 
<'ells, ench including one ro1rndish seed. This flowers 
in July; but unless the plants :u·e bl'ought forw:u·d on a 
l1olbed, they do not I'iprn seeds in this counlry. F'rom 
this plant is made the turn!-iok used for co louring wines 
aud jcllirs. It is made of' the juire which is lodged bc
t\Hcn the rmpakmcnt and the seeds; 'II hich, if rubbed 
on doths, at fil'st apprars of a !inly grrcn, but aftcr
" ~1·ds rhangrs to a blueish.purple colour. If these 
cloths arc put inl-0 water, nnd aftr1wai·ds wrung, they 
'II ill dye tl1e "atrr to a claret.colour. The rags thus 
d) t·d nrc bruup;ht to this country, and sold in the drug
gists' shol" •adc1· tho name of tumsole. 

0 RO· 

a. The sc"ircrum, or ta.How-tree, with l'homboiiJ.• 
egg-sha)lccl lraws, pointcrl, smooth, and very cntirr-. 
It is about the height of a rherry-trrc: ifa kave• i11 
form of a heart, of a deep shini ng red colour, ar.ti i1 "' 

bark 'fl'l'Y smooth. Its fruit is cndosrd in a kin•I of' p~u!. 
or coYsr: like a chcsnut; antl cousists of thrt•e ro1md 
white gntins, of the size and fol'm or a. s1liali nut, each 
hadng its peculiar capsule, and within that a little stm1C. 
This stone is encompassed with a white pulp, which ho\\
e,1e1· is not tho tallow, as is erroneously supposed, fo1· 
that is expressed from the kernels; and the Chineow 
make their candles of it; "liich would doubtlcs' be "" 
good as those in Europe, if thry knew ho'"'·. to pu~·it'.: 
their vegetable tallow as m.:11 as we do our amnrnl kmd. 
and to make their wicks as well. 

s. The aromatkum, with heart-shaped serrated lca\·c·~. 
and an arLot'csccnt stem. The bark of this tree i~ th• 
same as the cascrilla and elcutl1e1fa, though t!:rs~" h,11' r 
bren consi<lcrcd l.Jy some as distinct luwks. ancl snld 1n 
the shops as different 1n·o<lurtions. It is a hot, arrif. 
aromatic bitter, resembling in appearance the Peru,·ia11 
hal'k, but is mol'e bitter antl pungent. though not so roa:;,·h 
and astringent. It was first introducetl into E1.1i'OJlP 

about the end of the last centurv, and .iCC' llls first to ha ·r 
been us<'ll in Germany, where (tis still in 't'l'Y hig-h e~
tcem. There it is frequently cmployr<l in i11trrmitt1 'J1t. 
fcYCl'S, in }ll'Cferl"nCC to the l'Cnl"rian hark, as bdng )r<::c; 
subject tosomeinconYcnicnces to wl!iclt the latter is del.:'.n1-
cd liable. It is also said to have Oren employed wHli 
gl'cat success in some very <laugrrous r11idcmic ferers 
attended with petecl1ire; aml it is frequently cmployril 
with advantage in dyscntedcs, dianhreas, &c. In Bri
tain it has also been mml by some ])l'actitionerR. Hs 
virtues are partly extracted by water, and totally by t•ec
tificd spirit, but it is most effectual when given in sull
stance. 

4. rrhe cascarilla, clrsrribed by Linnrous aSJlroducing 
the oflicinal bark of tliat namo, is, according to Dr. 
Wright, the wiM-rosemary shrub er Jamaica, the bark 
of wbirh has none of the sensible qualities of the tl·ue 
cascarilla or eleuthe1'ia aboYe descrilJe<l. 

[CROTONOPSIS, in botany, a genus of the moncerill 
pcntandria class and order; the essential characters at'c, 
calix, the puted; corolla of the male, Gm petals; capsule 
m·atC'; there are two SJlccies, l.Jotb nathc.s of Carolina; 
the c. linearis, and c. elliptica. (b) 

CROTOPHAG.A, in ornithology, a genus of birds 
belonging to the orilet of picre. There are two species, 
the chai·actcrs of which are: the bill is thin, compl'ess
ed, g1·ratly a1·ched, half oval, and cult1·ated at top; the 
nostrils al'e rountl; the tongue fiat, arn.l pointed at the 
end; the tail consists of tc.n feathers; and tlic tors a.re 
placed two and two. The most remarkable s11cdes is the 
ani, \\hich is about the size of a blackbil·d: the colot1r 
of the whole bird is black, in somr parts glossed "ith 
purple, and about the neck faintly tinged "ith green on 
the ma1·girls: tlic base of' the bill is furnished with black 
b1istles, wl1irh tu1n forwards: the r)rlids ban long 
hair-like eyelashes: the ta.ii is six inches long, and 
much cu1~cakd; . and the hgs are blat k. This s1,rries 
1s found 111 Jamaica. St. Domingo, and other Islands in 
the Wrst Indies; also at Caienne, and otl1er parts of 
South America. Conn·ary to all other birds, they h•we 
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the>: singularity of many lying in the same nest; to ma~e 
whirh they all unite in concert, and, after laying their 
eggs. sit on them close to each other to hatch them, each 
amicably striving to <lo the best for the general good; 
and when the young are hatched, the parents, without 
rcsel'vc, <lo their best to feed the whole !lock. Still a 
gt·catcr singularity occurs, which is, that as soon as each 
fomale lays hc1· eggs she covers them with leaves, doing 
the same thing whenever she is obliged to leave the nest 
for footl: this might be necessary ill a cold cljmate; but 
why it should be wantetl in a hot one seems not clear, es
pecially as it has not brcn observed in other birds. 
The famale has two broocls iH a year, except accidents 
happrn; in which case she has been known to make three 
nests. The eggs are about the size of' those of a pigeon, 
of a sea-green colour, spotted at the ends. Their food 
is various; worms, insects, fruit<>, and grain, according 
to the season. There is a variety called the greater ani, 
which is about the size of a jay, differing no otlierwisc 
from the former but in size. They ought, however, to 
be considered as two distinct species: for they never 
mix together, though each has the same manners, 'vith. 
this <lifference only, that the smaller frequent the savan
nas, the 1a1·gcr only the salt-marshes near the sea-coasts. 
It is said that they arc easily made tame, and will learn 
to talk like parrots. The male and female are both 
alike. Both species are easy to be shot, not being so 
wild as many otl1cr IJil'ds; but are know11 to cliatter 
much on the si5l1t of a man, though they <lo not fly to a 
gre~t distance. 

CROUP ef a horse, in the manege, the extremHy of 
the reins above the hips. 

CROW. Sec CoRvus. 
Cnow, in meclrnnirs, a kind of iron lever with a claw 

at one end, and a sharp point at the other: used for heav
ing or purchasing great weights. 

CRow's BILL, among surgeons, a kind of forceps, 
for drawing bullets aml other foreign bodies out of 
woumls. / 

CRow's FEET, in the.military art, nm.chines of iron, 
having four }JOints, each about three or four incl1cs long, 
so made that whatever way they fall there is still a point 
up: t11cy are thrown upon breaches, or in passes where 
the enemy's cavalry a1·c to mal•ch, proving vcl'y trouble
some, by running into the horses' feet, ancl lawing 
them. 

Cuow·s FEET, in a ship, small lines or ropes, some
times dght or ten, r~e,·etl through the dead.men's-eyes; 
aml srru·ce]y of <lllY other use than to make a show of 
small rigging. Thry are usuaHy placed at the bottom 
o~ the back-stays of the fore-top-mast, mizen-top-mast, 
anrl top-gallant-1'\~st. See Plate XXXIX. Miscel. fig. 25. 

CRpW-NET, is an invention for catching wild-fo\i,.-1 in 
the winter season, and may be used in the clay-time. 
This net is made of double thread, or fine park-thread; 
the meshes sl10uld be two inches wide, the length about 
!en ya~·ds, and tlce depth threr; it must be verged on the 
side with good strong cord, an<l stretched out n~ry stiff 
on long poles prepared for that purpose. When you 
come .. to tlic pln.c~ where you would spL"mHl your net, 
open it, and lay it out at its full lc11gth a111l breadth: 
then fasten the lower end of the net all alcrng· the grou11d, 
so a.s o~ly to move it up am! down; the uppc1· end of 
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the net. must stand extrncle<l on the long col'd, the further 
end be mg staked, first to the earth by a sfrong rord 
about five yal'ds distant, from the net. Placr this col'd 
in an even line with the lower edge of the net. 'fhe 
other end must be at least 25 yal'ds distance, to 11'ach in. 
to some natural or al'tificial shelter, by the mcau!i of 
'"·hich you may lie concealed from the fowl, otherwise 
no good success can be ex11cctcd. The net must be plac
ed in such exact order that it may give way to play on 
the fowl on the least pull ol' the col'd, which must be done 
smartly, lest the fowl should prove too quick for you. 
1-.,his net may be used for pigeons, crows, or other birds 
on corn-fields newly sown; as also in stubble-fields, lH'O~ 
vided the stubble conceals the net from the birds. 

<;ROWN, in herald1·y, is nsed for the rep1'l•sentation 
of that ornament, in the mantling of an armoul'y, to n. 
press the dig·nity of persone. 

CROWN, the imperial, is a bonnet or tial'a, with a St~
micircle of gold, supporting a globe with a el'oss at top. 

CRowN, the British, is adorned \\ith four Cl'Oss:cs. be
tween whk~h there are four flem·s-de-lis: it is Co\Cl't'd with 
~~,~~s~iadcms, which meet at a little glol.Je s11ppo1iing a 

CnowN, the French, was a circle of eight 8.eu1•s.dc.1is, 
encompassed with six diadems, lu:•aring at top a lloublc 
fieur-de-lis, which was ihe Cl'est of France. 

Cnow N, the Spanish, is adorned with large indented 
leans, and covered with diadems terminating in a globe, 
surmounted with a cross. 

The crowns of almost all other kings arc adorned with 
la1·ge leaves, bordel'C<l witl1 four, six, or eight diadems, 
with a globe and cross at toJl. 

CnowN, the papal, is cornposrtl of a tiara aw1 a tl'ijJle 
crown encompassing it, with iwo pcntlantg like the 
bisliops' mitres. These crowns l'Cprescnt the pretended 

~:S1~0~~l~~~;?;:t~~~·~l(!!~'.i~1~:~~1-priest, su1H>emojmlfe, 

CnowN, electoral, or cot'onet, is a scarkt rap turned 
up with ermine, and c1osed ,.,-ith a semicircle of golll, all 
c~vci·ed \\ ith pearls, with a glolJe at top, su1•mo1mtcd 
with a golden cross. 

CROW NS ef B1~tish princes ef t/te blood. l. The prince 
of 'Vaks's crown consists altcl'nate1y of crosses and 
fluers-dc~lis, with one arch, in the miUtlle of which are 
a ball an<l cross, as in the royal diadem. 2. That of 
all the younger sons and brothers of the king, consist 
likewise of' crosses and Heurs-de-lis alternate!), but with
out any arch, or being surmounted with a g·lolJe and cross 
at top. S. That of the other princrs of the blood con• 
sists al te1·natcly of crosses aud leaves like those in the 
coronet of <lukes. 

C1wwNs of noblemen, arc a duk<'-'s, composefl of leaves 
of smallagc, or pal'slcy: that uf a marquis, of flowers 
am! pcal'ls placed altemately: an carPs has no flowers 
about the cirrle, Jike the duke's and marquis's, but o~y 
}->oints rising, and a pearl on every one of them: av~&
count lrns neither flowers nor lJOints raised above the CU'· 
cle, like tl1e other superior deg1·ccs, but only pearls plac
ed on the circle itse]f without any limiteU number: a 
baron's has on1y six pearls on the golden bnl'clcr, not 
raised, to distinguish him from the ear]s; and the num
ber of them limited, to show he is inferior to the vis
count. 
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CBOWN, in commerrc, a general name for coins both 
fol'eign aml donu.·stic, whicl1 are of., or vrry near, the Ya
lue of five shillings sterling. Sec Cou. 

CaowN, in a11chitcrture. denotes the u11permost mem
her of the cornirc, called also corona, and larmier. 

CRow.-., in astronomy, a name given to two conslclla
tious, the one calkd l>orealis, the other meridionalis. 

C«OWN is U'icd also for the clerical tonsure, which is 
the mark and character of ecclesiastics of the Romish 
church. It is a little circle of hair shaved from the 
crown of the head, more or less l:u·ge, accor<ling to tho 
quality of the orders received. That of a mere clerk is 
the smallest, that of priests and monks the largest. 

[CROWN, in geometry, is the spare inclosetl between 
the two peripherys of two concentl'ic cil'clcs: the a!'ea 
of it may be found by multiplying its b1·eadth by half the 
sum of the bounding 11crimctcrs, which may be proved 
thus: Put the circumference of the outer cil·clc = c and 
a= its t•atlius, also r = the radius of the inner circle, 

ac 
then - =the area of the greater circle, antl a2 : r 2 

: : 

2 
ae cr2 cte cr2 

-:-=the area oftlic inner cil'cle; then - - -
~ 2a 2 2a 

c 
=(the area of the ct·owu)= a2-r2x - =<~· x (i=;. 

· 2a 
c c 

x -. Bnt1._1·=thehl'eadthanda+1·x- =half 
u u 

the sum of the bouulling perimeters. Because a: ,. : : c: 
n n 

- =the pel'imeter of the lesser circle, and - +c 
a a 

rc+ac c 
x ~ = -- =r +ax-. Therefore the rnlc is 

~a 2a 
manifest. (r) 

Cnow~ of colours, certain colourcrl i·ings wltic1l like 
halos npJH'ill' al.lout tlir body of the sun or moon, but of 
the cnJou1·s of the rainbow, and at a less distance than 
the common ha Im;. 'I'l1rse crowns sir Isaac Newton 
has shown to hr marle by thC' sun's shining in a fair day, 
or thr moon in n. rlcar night, tlu•ough a thin c1oud of 
glolmks of wakr 01· hnil all of the same bigness. Anti 
accorcling as the globules at'l' gl'eater or lt'ss, the diamc-

I ters of thl·sc tt·ow11c.i will be larger or smalleq and the 
morr rq11al tliC."iC globules arc to one another, the more 1 c1•0\H1s of cr1loun; will appear, and the colours \\rill be 
th£' mo1•c lively. 

CuowN-OFF;tE. The co111·t of king's bench is t.livid
c1l into • .. he pk<L !iillc :uul the crown side. In the plra 
sidr it takes roµ;nizanre of civil causes; in the cruwu 
si1k it takes cognizance of Cl'iminal C'auses, and is thrre
fort~ ralll'd tllC': rrow11-oflir<". In the C'l'Own-ofticc a1·e 
t'\hibih'd infol'matinns iu the name of the king, for 
crimrs and mis1kmranors at rommon law~ as in tliccasr 
of hatt1•rit•s, couspil'arit's, lihdliug, &.r. for which the 
offt·111lrr is Jiahk t1• pa~· a filll' to thl· king. 

CRows-PO."'T, in architt•rturrt a po"t whifh in some 
building stands upright in the middle between two prin-
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cipal railers, and from it there go struts or brares to 
the middle of each rafter. It is sometimes called a 
king's piece, or joggle picre. 

l..'..RoWN-WHl<~EL ef a watch, thr upper whrrl next the 
baJance, which by its motion drives the balance, and in 
royal prn:Ju1ums is called the swing-wliecl. 

CnowN-WORK, in fortification, an outwork having a 
very large gol'ge, generally the length of the curtin of 
the pJare, and two long sides terminating towards the 
firltl in two dcmibastions, rach joined l>y a particular 
curtin to a whole bastion, which is the head of the work. 
The crown-work is intended to inclose a. rising ground, 
01· to rover the head of a retrenchment. 

CROWTH, or CRUTB, a musical instrument former· 
ly much in use among the common people in ·wales. 
It resembles in some respects the violin. Sec Pl. XXXIX. 
l\liscel. Mg. 26. 

CRUCJANELLA, petty madder, a genus of the 
monogynia order, in the tetra.ndria class of plants; and 
in the natural method ranking under the 47th ordel', 
stellatre. The corolla is monopctalous and funnel-shap
ed, with a filiform tube and a tailed bordel': the calyx 
is diphylloui, and there are two lint:'ar seC'ils. '!'here 
arc nine spericst natins of the southern pnrts of Eu
ropr; but uonc of them possessed of any remarkable 
q11:tlity. 

CRUCIBLE, a cl1emical vessel made of em·th, and 
so tempered and baked as to endure the gl'catrst firl·. 
'fhcy are used to melt metals, and to flux minerals, 01·c:;;, 

&c. See CnEl-tISTRY. 
CRUCITA, or cruzita, a genus of the digynia order, 

in the trti-andria class of plants, and in the natural 
method ranking with those the order of which isdoubtfuJ. 
'l'hc interior calyx is tctraJ>hyUous, the exterior calyx 
friphy!lous; there is no corolla, and only one seed. 
Thrre is one species. 

CRURJEUS, or crurcezlS musculus. Sec ANATo~tY. 
CRURAL, in anatomy, an epithet given to the a1-tery 

which conveys the bloo<l to the crura or legs, and to tlte 
vein bv which this blood returns towards tho heart. 
Ser AN~A. TOl-IY. 

CRUSCA, an Italian term signifying bran, is in use 
among us to denote tlie celeb!'ated academy called Della 
Crusca, estab1ishe<l at Florence, for purifying aml 11cr
fcctinp: the Tuc;can language. 

CRUST. By rrusts we understam\ those bony cover. 
i\1gs of which the w\wle external surface of crabs, lob
sters, and other. similar sea-animals, is composed. 
These consists of, 1. Cartilaginous substance, possess
ing the properties of coagulated albumen. 2. Cat•bonate 
of lime. 5. Phosphat of lime. By the presence ol'the 
phosphat of lime, they are distinguislied from hones. 
'rluts the Cl'Usts lie as an intermediate sul.lstance between 
hones an<l shells, partaking of the propel'ties and con
stitution of each. The shells of the eggs of fowls must 
ho referred likewise to the class of crusts, since they 
contain hoth phosphat and carhonat of lime; the animal 
cemrnt in thrm,, however, is m1~ch smaller in c1uantit.y 
From the t•xprl'llnents of Bermard and Hatchett, it is 
extrrmdy lll'1~bablc that the shrHs of snails are compos
ed l~kcw1se ot tho sa1~1c rngt'<'1hrnts, phosphat of Hurn 
having b<·en ddcct.'<l Ill thrm hy these chemists. 

l\lr. lfatclictt examined the crust of crabs, lob•tc1·.-, 
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pl'awne, and ci·ny-fisl1. When im~1crsed in diluted nitric 
acid. these Cl'UBts effervesced a httlc, and gradually as
sumed the fol'm of a yellowish-white soft elastic cartilage, 
retaining tho form of the crust. The sol?tion yielded a 
prcripitatc to acetat of kad, and ammoma threw llown 
phos11hat of 11mc. Carbonat of ammonia th1-e'~ do"n a 
much more copious i1reripitate of carbonat of lune. On 
examining the. crust which cornrs differc1:t species of 
crhini, lllr. Hatchett found it correspond with the other 
crusts in its composition. Some species of stal'-fish yicltled 
phospl1at of lime, others none:_ hencetb_e covedng of that 
gcnt1~ of animals seems to be mtcrmc1.batc between shell 
and crust. 

With these observations of 1\lr. Hatchett the analysis 
of Merat-Guillot corl'esponds. From lobster-crust he 
obtained 

60 earbonat oflime 
H phosphat of lime 
26 cm·til::ige 

100. 
One lrnndrcd parts of c:·ay-fi,;h crust contain 

60 carbmmt of lime 
IS! phosplmt of lime 
£8 cartila.;e 

100. 
One hundred llRl"ls of hen's egg-shells contaiu 

89.6 ca1·bonat of lime 
5.7 phosphat of lime 
4.7 animal matter 

100. 0 

CRUSTACEOUS.fish, in natural history, are those 
"Covered with shells consisting of several pieces or scales; 
as those of crabs, lobsters, &c. These are usually soft
er than the shells of the testaceous kind, which cousist 
of a single piece, and generally are thicker and stronger 
than the former; such as those of the oyste1., scallop, 
cockle, &c. Dr. Woodward observes, in his Natural 
History, that of all the shells found in beds, and of all 
the different matters dug out of the earth, there are 
scarcely any of the crustaceous kind: the i·eason he gives 
for it is, that these being much ligl1ter than the 1·est, 
must have floated on the surface at the time of the De
luge, when all the stl'ata were formed, and there haYe 
corrupted and perished• 

CRYPSIS, a genus of the diandria tligynia class and 
order. The cal)'X is a glumc, two-valve(], one-fiowct·etl; 
corolJaglume, two-valved, awnless. There is one species, 
a grass of Siberia. 

CRYI'TOCEPHALUS, a genus of insects of the 
coleoptcra class; antennre filiform; feelers four; thorax 
margined; shells immru•ginate; body somewhat cylindri
cal. This is a vei·y extensive genus, and consists of 
268 species. See Pl. N. H. figs. 151, 152. 

CRYPTOGAi\lIA, one ofLinnreus's classes of plante, 
the organs of fructification of which are either con
cealed w_ithin the fl'Uit itself, or so minute as to escape 
observati~n. H embraces 4 orders; filires. 1ui:<d, <\igre, 
and fungi, which soe. · 
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CRYPTOSTOMt;l\1, a genus of the pontnndria class 
and order. The calyx is fiYc-clC'ft; tube of corolh1 insert. 
ed into the thl'Oatof the calyx; bo1·dcrs fln-rld"t; neet. 6ve. 
toothed; berry. seeds sca1·rctl. 'l'hcrn is one ~llt'des, a 
shrub of Guiana. 

CRYSTAL, in natural 11istory, the name of a vrn 
large class or fossils, ha1·d, pellucid, and natt:rally colour. 
less. 

CRYSTALLIZATION. The word crystal original. 
ly signified ice; but it was aftuwa1xls applied by the an. 
cients to crystallized silica, or rock cr>stal; brrau.-. •• 
Pliny info1·ms us, they considrred that bo1ly aFI notUn~ 
else tl1an water congealed by the action of cold. Che
mists afterwards applied the word to all h'ansparrnt 11.-.. 
dies of a regular shape; and at present it is en1J1loyed to 
denote in general the regular figurl"s which botlie8 assuUH 
when their particles ha-•e full liberty to combine accord. 
ing to the laws of cohesion. These regular bodies o•·rur 
very frequently in the mineral kingdom, and have lun~ 
attracted attention on account of their great beauty and 
regularity. By far the greater number of the OiU(S •IS
sume a crystalline form; and as thrse substance.-; arc 
mostly solulJle in water~ ,ye I.Jave it in our po~er tu give 
the regular shape of crystals in some degree at pleasure. 

All the substances with which we m•e ae<1uaintf'1\ may 
\e divicled into solid, Jiquitl, and gaseous. Cry:;tals at>P, 

obviously confined to the first set, the fluidity or 1:1e t\To 
last rrnc.Iering them incapable of retaining a regulal' form; 
but many of them may lie made to assume a. RoliU sta~1·, 
anti in tl1at case tl1ey usually crystallize. l\lost solid bo
dies either occur in the state of crystals, 01· are capable ol 
beins· made to assume that form. Now it has long been 
observed by chemists and mineralogists, that there is a 
11articular form which every individual substance always 
affects when it crystallizes: tllis indeed is con8idered a!I 
one of the best mru·ks for distinguishing oue substance 
from another. Thus common salt is olJsrncrl to assume 
the shape of a cube; and alum that of an octahedron, con· 
sisting of two four-sided l'yramitls, applied base to base. 
Saltpetre affects tlie fol'm of a six-sided lll'ism; sulphatof 
magnesia, that of a four-sided llrism; and carbonat of 
lime is often found in the state of a rl1omboid. Not that 
every individual substance a)ways unifoi·mly crystalli~es 
in the same form; for this is liable to considerable varia
tions, according to the circumstances of the case; but 
there a1·e a certain number of forms 11eculiar to every 
substance; and the Cl'JStR!S of that substance, in tVtJ'l 
case, adopt one or other of these forms, and no other; 
and thus common salt, when crystallized, has always 
cither the figure of a cube or octahedron, 01• same figure 
rcllucible to these. 

As the particles of bodies must be at liberty to move 
before they crystallize, it is obvious that we cannot re
duce any bodies to the state of crystals, excejlt those 
which we are able to make fluid. Now there are m 
ways of rendering bodies fluid, namely, solution in liquid, 
and fusion by heat. These of course a1•e the only methods 
of forming crystals in our power. . . 

Solution is the common method of crysta111zmg salt& 
The,· at'<' dissolved in water: the water is slo"IY evapo
ratcil; the saline particles gradually approach each other, 
combine toi;ether, and form small crystals; which beco ... 
constanU.r largr1· by the addition of other particles, till at 
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ta•t thry fall by thrir gravity to the bottom ofthr vrssrl. 
Or a saturated solution bring preparrd in hot water, it is 
ect by to cool. On the tscape of the rnloric. by wliich, 
in fact, tlw solution was in great part accomvlic;hctl, the 
s1tlt crystallizes. Such salts commonly furm in g1·oups, 
attached to the sides or bottom of the vessel, or drpr n11ing 
from a p1·1lirlr. 'l'hcy usually cofltain more water oi' crys
tallization than the former class. 

'rherc are many substances. however, neither soluble 
in water nor other liquids, which, notwithstanding, arc 
capable of assuming a crystalline form. 'rhis is the case 
with the metals, with glass, and some other bodies. 'l'hc 
method t:mployed to cryRtallize them is fusion, which is a 
solution by 1nen11s nf calol'ic alone. By this method par
ticles arc scparatc-d from one another; and if the cooling 
prorceds grrulually, they are at libcl'ty to arrange them
selves in rl'guJar c1·ystals. 

To obtain larg<' artificial crystals of a regular shape 
Peq11ircs considerable athlress and much patient attention. 
This cul'ious l.lranch of 1wactirnl chemistry has b~en much 
improved by .Mr. Leblanc; who has not only sucrectlctl 
in obtaining rrgular crystals of almost any size at 11Iea
sur<', but has mark many interestin;;;- observations on crys
taJJization in.g<'nrral. His m~·thod is as follows: The salt 
to be crpotallized is di~solvetl in water, and evnporatC'tl to 
such a con~istrncy that it shall c1·ystallize on cooling. Set 
it l1y, and when quite cohl pour tlte lirJ.ltid pal't from the 
niass of C1'JStals at U1e bottom, and put it into a ftat-1.rnttnm
etl vessel. Solitary ct'yRtals fo1·1n atsom(': distance from cacl1 
othrr,nnd these may bcobsen•ed gradually incrcasi ng. Pick 
out the most regular of these, anti put them into a flat
bottomcd \'C~scl at some distance from each other, and 
poul' ovrr lhcm 11. quantity of liquid obtained in the same 
wai ~~ C\'a]>oratin,i; a solution of the salt till it rt·ystal
lizcs on rooli11~. A1tC'r the }losition of every crystal once 
at least every day with a glass rocl, that all the faces may 
bl; altrrnatrly rxpost•d to the action uf the liquid: for tl1e 
fare on wliirh the r1·ystal rests never receives any incrc-
1m•n1. Ily tl1is process the Cl'ystals gl'adually increase 

1 in ~izr. "hen th<'y ham acquired such a magnitude that 
their ro1•m can easily be disting-uishcd, the most regular 
~rt• tc> be rho-.;!'n. 01· those having the exact shape which 
'H' \\ish to ohtain; and each of lhrm is to be putsepcratcly 
in a W!'sd filkd with a portion of the same liqui!l, a111l 
tul'nrd in the same mannel' sevcrnl times a day. By this 

1 treatment tltcy may be obtainr<l of almost any size we 
think proprr. Af'lrr tht' Cl'JShll has continued in tht' li
ttuid fo1· a rrrtain timr, th<' quantlty of salt held in solu
tiou U(·co111cs so murh di111inislied, that the liquid br,e;~ns to 
art uptm 1.hc nyHfal and I'C-tlissolves it. This action is 

1 first jJ<'l'f('JltibJc on the angles anti edges of the crystal. 
'.l'11c) ~ccumr bluntrd. and gradually lose their shape alto
!l"thrr. Whruevrr this brgins to he pcrcrived, the liquid 
UIU~t lir pot11't'tl off, Hlld a JlOl'tion o(' HtJW liquid put in its 
plarr; otherwi•c llo<' rrrstal is iufnlliblv dcstrowd. Mr. 
Ll'l1lanr. ha"' obsrned, "that this singuiar chaTige brgi11s 
lil'lt at thr •m-facr of the liquid. and extends gradually 
to tb<' bottom: so tlrn.t a rryst:tl, if lar·gr, may be often 
pe1·rdvt.·d in a stab• of im:rrasc at its lower end, while it 
i" tlifiSt.J>pt·m·ing at its uppc·r r:xtrf'mitr. Mr. Leblanc nrn 
nflirrns th:1f salinr solution~ 11lmo~t al;\'ays incrrasc in <1cu~ 
&ity arr11J1!i11:; to thf'ir i!f'pth frn1n tht• ~urfocr. 

It has been Ohicrw<l,_ that those salts which c1·ystal-

1izr upon cooling, do not assume a crystalline form so 
readily if they arc allowrcl to cool in close vessels. If a 
saturated solution of sulphat of socla, fot· instance, in hot 
water, is put into a pltlaJ, corketl up closrl,v, and allowed 
to root ,,;uvrnt being moved, no crystals arc farmed at 
all; bul the moment the glass is opened the salt crystal
Ji7,cs with such rapidity that the whole of the solution in 
a manner becomes solid. It seems then that the calol'ic, 
or rather the last pol'tions of it, cannot be carried olf 
without the air or the atmospl1crica1 pressure in the Ji~ 
quid. 

Not only salts, but water itself, which commonly crys
tallizes at s2°, may be made to exhibit the same phe
nomenon: it may be cooled much lower than 32 degrees 
without freezing. '!'his, as Dr. Black has completely pro
ved depends entirely upon the retention of calor'ic. 

Tho phenomena of crystaJlization seem to lrnve attract~ 
ed but little of the attention of the ancient philosophers. 
Their theory, indeed, that the elements of bodies possess 
certain regular geometrical figures, may have been sug
gested by these phenomena; but we are igno1·a11t of their 
having made any attempt to explain them. The school
lll!'n ascriberl the regular figure of crystals to their sub
stantial forms, without giving themselves much trouble 
about explaining the meaning of the term. This notion 
was attacked by Boyle; who proved that crystals are 
formed by the mere aggregation of particles. But it still 
l'cmai11cd to explain wby that aggregation took place; 
awl why the particles united in such n manner as to fot·m 
regular figures. 

The aggregation is evidently the consequence of at
traction, lrnt to explain the cause of the regular figures is 
a more dillicult task. Newton lrns remal'kcd, that the 
particles of bodies, wliile in a stato of solution, are ar
ranged in the solvent in regular order and nt regular dis
tance~; the consequence of which must be, that when the 
force of cohesion b('COml'S sufficiently stJ·on.!l,' to separate 
thC'm from the solvent, they will naturally combine in 
groups, composed of those particles which arc nearest each 
othrr. Now all the particle• of the same body must be 
supposed to have the same figures: anti the combination 
of ~ dctC'rminate number of similar bodi('S must produce 
sin11lar figures. Ilauy has made itexceetlingly 11roba1Jle 
that these integrant particles always rombint' in the same 
bocly in the same way; that is to say, tl1attltcsame faces, or 
the same edges, always attach themselves together; but 
that these differ in cliffct·ent crystals. This can srnrcrly be 
accounted for, without supposing tliat the pa1ticJes of' bo
d ks al'e endowed with a certain polarity which makes them 
attract one )>art of a different parlicle and rrprl the othe1• 
1ia1•ts. This polal"ity would explain the regularity of cry
stallization; but it is itself inexplicable. 

It is remarkable that crystals not only assumr rcgnla1• 
figures, but arc always bountied by plane surfaces. It is 
\'ery rarely indeed that cm·vetl surfaces arc 0Uscr,·et1 in 
those bodies; and when _they are., the crystals always gi"e 
uneqlllvocal 1>roofs of nnperfect1011. Ilut this constant 
tendency towards plane surfart's is inconcci\.:ablc, unless 
the partirles of which the crystals are composed ai·e thcm
eelHs rc>guJar figures, and boumktl by planr surfacrs. 
. If the ligure. of crJs!als depends upon the figure of tbcii• 
rnt<'~rant 1mrhclcs. and npon the manner in which they 
combine, it is reasonable to su11posc I.bat the same pnrtio. 
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tit's wl1en al full librrty, will always combine in lhrsame 

1wa.~·, and cnnscqueutly iliat the crystals uf cYeJ')" pa1·ticu
al' lHHIJ will be alwa,rs the samr. Nothin~ at fi1·st sight 

call appeal' fa1·lhe1· from the truth than this. The diffl'l'· 
C'llt forms whirh the Cl'Ystals of the same bndy ?.S8UIHC 
a1'f' olkn nr)" nume1·ou~ 1 and exceedingly diffc1:cnt from 
t•ach otlll'r. Ciwbonat of limr, for instance, has beeu ob
~rrvei.l rl'Jstnllizcd iu no fewer than forty diffl>rcnt formc:;, 
1!uatof lime in eight different forms, and sul_vhatof lime in 
nearl_y an equal number. 

Bnt this inronsistrncy is not so great as miglit at first 
sight appear. Ronu.>/ de Lisle has shown that every body 
susrcptihlc of crystallizatian has a particular form which 
it most frequently a:-;s111ncs, or at least to wl1ich it Uocs 
n10st frequently app11oarh. Bergman has drmonstt·atcd, 
that this primitiYe fo1·m, as Hauy has called it., Ycry 
often lies cnnrcalcd in those nry crystals which appear 
to deviate farthest from it. Anrl Hauy has dcmonstl'atcd, 
that all cl'ystals cithel' ha,·e this primitirn fol'm, or at 
lrast contain it as a nucleus within them; fo1· it may be 
cxtractrd out of all of them by a skilful mechanical di
vision. See Plate XS:~VIII. ·Cl'ystallization. 

Happening· to take np an hexar;gular prism of calca
reous spar, or ca1·bonat of lime, which had been detach
ed from. a group of the same kind, he observed that a 
small portion of the Cl')stal was wanting, and that the. 
fracture pl'esentrll a very smooth snrfan·. Let a b c d 
efg /1 (fig. !.) be lhc cryst.tl: the fractul'c lay obliquely 
as the trapezium vs ·n t, a11d made an angle of 135 dc
g·rces, both with the remainder of the base a b c s 71 Ii, 
an<l with t " e f, the rcmai111kr of the side i 11 e .f. Ob
serving that the segment p s u t i ·n thus cnt off hnd for its 
vertex i 11, one of the e<lgcs of the base a b c n i h of the 
prism, he attempted to detach a similar srgmcnt in the 
part to \\.'hich the next edge c n brlongrcl; he rmplnJCd for 
that purpose the blade of a knifr. directed iu the same 
degree ol' obliquity as the trapezium p s u t, and assisted 
lly the strokes of a hammer. He could not succeed: hut 
on making the attempt upon the next edge b c, he detach
ed another segment, precisely similar to the first, and 
wuich had for its vertex the edge b c. He co,11" p"odurc 
no clfect on the ne.'<t edge ab; but from the nrxt following, 
a h, he cut a srgmcnt similar to the other two. The sixth 
edge likewise proved l'efractory. He then went to the 
other base of the prism, d e f g k r, and fonnd that the 
edges which admitted sections similar to the pnceding 

~1'.1:s~ ':'v~:·~c~~;a~:1 ~~~~ef~t~[d ~i~l~bf~ ~~~!;~s~~~~;~i1~ b:~~~ 
but the intermediate edges de, k r, g j: The traJil%i_um 
l q y 11 I'epresents the section of the segment which hhd 
k r for its vertex. This section was evidently pal'allel to 
the section p s u t, and the other fou1· sectioni. were also 
parallel two and two. These srctions were, without doubt, 
the natural joinings of the layers of the cl'ystal; and he 
easily succeeded in making others parallel to Lhem, with
out its being possible for him to divide the crystal in any 
other direction. In this manner he detachetl layer after 
layer, ~ppro~ching always nearer and nearer the axis of 
the pr1sw'. till at lastl the base disappeared alto.~ether, 
an~ the p1•1sm was converted into a solid OX (fig. 2), 
te11.mnated by twelve pentagons parallel two and two: of 
winch those at the extremities, that is to say, ASRfO, 
IGEDO, BAODC, at one entl, and FKNPQ, MNPXU, 

ZQPXY. at the ofhrr. 11crc the l''<lllt of mechanical di. 
Yi5io11, :t11J had thri1· tommon wrtircs u. I', situatrd at 
the entrance of th<' b:l.Sf':'i of the ori,c;inal pri'.i1•. 'I'lw siX 
latcl'al pentagons RSUXY, ZYRW.1'<'. were thel'enrnins 
of the six sides of the u1·ig'inal p1·i~tn. 

By continuing sections JHWallcl to thr formrr oneq, the 
lateral pentagons dimiubheli in Jeng-th; anti at last tlu~ 
points ll G coinridit~g "ith the points Y z. tlw points 
SR wilh the pnints UY, k.r. th_crc remai_nr-d 11othin~ of 
the lattcral pentagons but Ilic lr1a111;-lcs, \ IZ, l'~T, &c. 
(fig. S.). By coutinuing H:r. same scctionti, thc~e hfau. 
glcs at last disappeared, and the pl'ism was connrtcd 
into the rhomboid, ae (fig. 4.). 

So unexpected a result in1luccil him to nmke the s;unr. 
attempt upon more of these crystals; i'lml he fouJHl that 
al! of them could be reduced to similal' l'homhoid,, He 
found also, that the crystals of othel' substancr• c·ould Le 
reduced in the same rnannrr to certain pl'imitive form!oi; 
always the same in the same substances, but cn•ry sub~ 
~tance h:n-ing its own peculiar fo1·m. The primitiH 
form of !iuat of lime, for instance, was an ortahrdron; 
of su!phat of barytcs, a. prism with l'homboidal bases; 
of frltspar, an oblique-angled 1iarallclopipcd, but 1101. 
rhomboidal; of a<lamantine spar, a rhomboi~, somewhat 
acute; of blendc, a dodecahedron, with l'hombuidu.l 
sides; &c. 

'These pl'imiti-rn forms must dtpcnd upon tl1e fl.~1rrrr:; 
of the intcgrant 1mrticlcs composing thc~e Cl'Jslahi, and 
upon the mn.nner in which they comhitre with carh othl'r. 
Now liy contiuuing the mechanical division of the C'l')~
tal, by cutting off slices pm·allel to each of its facrs, "' 
must at last reduce it to so small a size that it shall 
contain only a single integrant particle; conse<1m·ntly 
this ultimate figure of the crystal must be the tti'ure of 
the intcgrant particles of which it is composed. The 
mechanical <liYision_, huleed, cannot be continued so Car, 
but it may be cm1tinued till it can be demonstrated fhat 
no suliscqucnt division can alter it':4 figure; consrquently 
it can be continued till the figure which it as.-;um1's is 
similar to that of its integrant pal'tides. 

Hauy has fountl that the figu1·c of tlir intcgrant parti
cles of bodies, as far as cxpel'iment has gone, may be 
reduced to three; namrly, . 

1. The parallelopiped, the simplest of the sohds, 
whose faces a1·e six in number, and paralJel two and two. 

ii. The tl'iangular prism, the simplrst of prisms. 
3. The tetrahedon, the simplrst of pyl'ami<ls. Even 

this small number of pl'imitivc forms, if we consider.the 
almost endless divm·sity of size, proportion, and dcuslty, 
to which particles of different bodies, though they have 
the same figure, may still be liaule, will be found fully 
sufficient to account for all the diffcl'cnces in cohesion, 
and heterogeneous affinity, without having recourse to 
different absolute forces. · 

'l'hese integrant particles, when they unite to fol'!" 
the [ll'imitive Cl'ystals, do not always join together m 
the same way. Sometimes they unite by their faces, 
and at other times by their cdgrs, leaving considerable 
vacuities betwcru each. Th.is explains why integraot 
1ia1·ticles, though they haYe the same form, may compoot 
Jll'imitive Cl'ystals of different figures. 

!\Ir. Hauy has ascertained, that the primith-e fo!'la! 
of crystals are six in number; namely, 
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1. Tlte paralklop!pcd; wl1ich include• the cubr, the 
rhomboi•I, anti all solids tcnnin•tcd by six faces, jlaralld 
two and two. 

2. 'l'hc rrgnlm· trtrahrd l'On. 

3. The ortahed1·on wiU1 h'iangular faces. 
4. The si x-sidrd prism. 
!'. Thr doflerahrdron tcrmiuatr<l by rhombs. 
ti. 'l'hr dodrraht•dl'On with isosceles tl'iangulm· far('s. 
Ead1 of thr:;c may lrn supposed to occur as the p11-

mitilC form or the nucleus in a nu'ietv of bodies; but 
thosr only whirh are regular, a.5 the c

0

ube of tlie octa
hctlrnn, hn.vc hitherto been found in a11y considc1·able 
mtmbcr. 

Ilut bodies, when crystalJizccl, do not always appear 
in the pri111iiivc form; some of them indeed vc1•y s:.:ldom 
afft.ct that form, and all of them have a ce.rtain latitude 
a11d a certain number of forms "liirh they assume occa
sionalJy ns tlH' ]ll'imitivc form. Thus the pl'imitin• form 
of fluat of lime is tlic octalic<l1·on; but tl1at salt i8 vfkn 
found Cl')SfnJ!iz.C'd in rubrs, in l'llomboidaldodrrahcdrflns, 
and in ot1Jc1· fol'm'5. All these <liffcrcut forms "hich a 
body asFunws, the 11rj111itivc cxcrpted, l1arn bc,·11 ,lcno
minatt.·d by lfot1)'' srcon<lary forms. Now what is the 
1-.·nson uf this latitude in n·Jsfallizin.;? why <lo botHcs 
a_q~timl' so oft1.:11 tll('St' sect;nd:11·v forms? 

To lliis it ma.v he ans" errd: · 
1st, That thrSC' sern11c\ary fnl'ms arc sometimes owing 

to the \':lJ'iation~ iu tl1e ingn·<lirnts '' hirh compose tlic 
integrant. parl klrs of any 1rn1·tit:u)n1· body. Alum, fo1· 
instaurr, c·1·,:. :-;I: lHZl's in octahctfro11s; but whrn a rp1an
tity of alurniua is :ulc.lcd, it crystallizes in cubes; ::tn<l 
wl1cn thri·c is an cxcrss of alumina, it docs not Ct')~tal
lize i1t all. Jf' the JH'O}JrH-tion of alumina rnl'y betwee n 
thnt wh:Ch pl'()(\uccs ortahrtlrons and what 11r·oduccs 
cubic nystals, the nystals become figu1·es with fout'tecn 
sidrs, six of whill1 ai·e iiarnJlcl to thosr of the cube and 
eight to those of thr octal1ctlron; and according as the 
1u·opo1·tions Rpp1·onrh 11 t•n1·er to those whirh form cuht>s 
or ottahrdrous, Ou• c1·yst;1ls assume mo1·c or less of U1e 
form of cubrs or octahc<lrons. 'Vhat !s still mo1·c, if a 
cubic CIJlifal of al urn is put into a s;1lution that '' oultl 
afford ort:-1.hedral rt·) stal!i, it passes into an octahethou: 
and, on tlic otl1r1· hand. an ortnl1cdral crystal put iuto n 
solution that \\oultl affnnl culdr nvstals becomes itsdf 
a cubr. 1'tiw. how diflkult a matler it is to prnpot'tion 
the diffC'l'rut ingl'{'dil'llt.':i \\ith nl.Js.ilute c:xnctncss, must 
appNt1' l'\itll'11l tu all. 

~d, 'flil' st·rn1nlary f111·n1s arc sometimes owing to the 
sohr11t i11 "hi1 h thr Cl').r.itals iwc ftH'm('tl. Thus if com
mon i;alt iH t1:s-;olnd in "atc1 .. un<l then crystallizctl, it 
;:Lc;;!;mnt·s tlw forn1 of culn·s; but wh('u crystallized in 
urinr. it :1Hs11lllNi tlic form not of cubt>s, but of l'rgular 
ortahrclrons. On the othrr hand, muri:.\t of amnwnia, 
'°"hrn ('l')"tallii'.rd in watcl', assumes the octahed1·a1 l'ol'm, 
but in 11ri11r it rn st;lllizl's in cubt·s. 

sd, Hut twn ·" hr11 the sol nut is lhC' sanw, and the 
pro11ortiun of ingrl•di<·nts, as flu· as can he asrrdai1wd, 
t'xarlly tlir s1tme. fitill there :H't' a \'llrifty of scro11tlary 
forms whid1 an· usu all)· fouud to make thtir appl·a1·a111 l'. 
'J'hrse Sl'C'IHHlarJ fo1·ms harr Uren l1ap1;iJy c:iplai1wd by 
thr theol") or <T,Hilallizn!iu11 Lr w!ikh Wt' ;u·e i11tll'i.Jlcd 
tn thr ha.~afi!) of'-'"'· Hau): a tlieo1·) whkl1. f u· its in
g<'~~~J" ;, cka1·nrs~, anti importance, must t:Hr rank l1ig·h, 

and which must be considered' as one of the greatest ll.C .. 

quisition~ which mineralogy and even cJ1r111istr) ham 
hitherto attaine<l. 

According to thiq theory, the additional mattrr.whirh 
envelopes thr primitive nucleus consists of thin slir~s or 
la,vrrs of partic lcs Jaid one above another.111J11!1 th~ fac~s 
of that nuc1 · us; antl each laye1· dccrcas111g in size, lll 
r011sequem e of the abstraction of one or more rows of 
intcg1·ant p:u·tirles from its eclges or angles. 

JlO~~t ~·: 7~1~PJ:~~t~l t~·,~i.: ~:C~ o~ij~ ~lje~ '~llc~~~s~;t~t· 
8 L squares, being tho cxte.1·nal ~idrs of as rnany cubic 
11a1'lidcs, which together constitute the cube. Upon 
AnCD, one of the sitles of this cube, let us apply a 
square lamiria, composed of cubes cquaJ to those of which 
tbe pt·imifo•e c1·ystal consist.~. It will of c:out'se be com
posed of 49 cubes, 7 on each side; so th~t its Jowrr base 
o nf g (fig. ~.) will fall exactly on the square marked 
\'tit11 tile same lette1·s in fig. 6. 

Abo re this lamina let us apply a second, I mp " (fig. 
10.) compose<l of 25; it will bcsituatc<l exactly above the 
srp1a1·cm:u·krd with the same 1ettel's (fig. 6.) U1urn this 
serond kt us apply a tl1ir<l 1amina, 'V x y ~ (fig. 8. ), con· 
sisting only ol' 9 cubrs; so that its base shall l'C'St upon 
the ltttns 'V x y~ (fig. 6.) Lastly, on the midtllr square 
r let us 11lace the sma!l cuber (fig. 5.), 'lhich will rc-
111·t•sc nt tlte last lamina. 

IL is c\•iile11t that by this process a. q11ad1·~ngnlar PY· 
ram id has been forn1cd upon the face A BCO (fig. 6), 
the base of which is this face, and the vrl'tex the cuber 
(lig. 5). Dy continuing the same opt'1·atio11 upon the other 
five sitks uf the rube, as man.v simihu pyramids wilJ be 
fo1"H1cd; whit Ii will envelope the cu lie on cvrl'y side. 

It is nitlc111, lwwc,vcr, that the sides of these l>.' nunicls 
will not form continued planes, but that, owing to the 
gmdual diminution of tlie la.mime of the cui.Jl'S "hich 
corn pose them, these sides will rest•mblr the strps of a 
stai1·-casr. 'Ve can suppose how('ver (what must cc1-tai11-
ly be the case), that the cubes of which the nurlcus is 
formc<l a1·e C'Xrcedingly small, aliuost imperceptible; that 
thci·dore a vast number of laminre :we nqufrcd to form 
the py1·amids, and co11sequcntly that tile channt'ls which 
thry 11erl'orm arc imperceptible. Now DCBE (fig. 9.) 
being the pyramid resting upon thr face ABCD (lig. 6.), 
anti CUOG (fig. 9.) the pyrami<l a1iplied to the next 
fare IlCGJl (fig. 6.), if we consider that r1·e1·y thing is 
uniful'm frum E to 0 (fig" 9.), in 1lic manncl' iu which 
the cdgt'S I)(' the laminre of l-Hl}>t.'l'llflSition (a~ the abl.ic' 
Ha~y l'ails U1c Jaminre whirh composl" the pJramids) 
111·0.1cct beyond each other, it will l'eat.lily be cuncciYed 
th;it the faco CEn of tbe first pyi·amid ought to be ex
actly in the. same plane with the face con or the a<lja
tc.nt p) rnm1d, all!l that thr1·efur11 the two fa.ces together 
will (01·111 one rhomb Econ. nut all th<· sides of the six 
py1•amids amouut to 24 triangles simil.lr to l' EU; con
srqnenlly the)' wiU form 12 rhombs. and the figul'CS of 
tho whole nyotal will be a tlo<lernhcdmn. 

'l'hus we sec that a body whirh has the ruhc for the 
pl'i1~iitivc form ofit; crystals. ma)· havr a 1lotll"rahcdron 
fo1• .1t~ M'rnndai·y fo1·m. The formation ofsrrondarv CI'}'S· 
tab~ UJ the su!'cqiusiHon of lamina: gl'adnally deci:ea,ing 
rn SIZl'. ~"" hr;t )lorntcd out by Bergman. But Hauy 
has carried the subject much farther: he has not only 
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a>cerfalnctl all tltc different ways by wl1ich these decre
ment• of the lamin:c may take 1tlare, but pointed out tl1e 
method of calculating all the possible V{)ricties of secon
dary forms which can result from a gixcn primitive 
form; and consequently of ascertaining whether or not 
any gi \'en crystal can be the secondary form of a gi»en 
sprcies. 

The decrements of the lamin:c which cover the primi
tive nurlcu• in secondary crystals al'c of four kinds: 

I. Decrements on the edges, that is, on the cdgrs of 
tJic sl ires which corl'cspond with the edges of the primi
tive nuc:lpus. 

£.Decrements on thca.n.,,-les; that is to say, parallel to 
the dia.e;onals of the facrs of the primitive nucleus. 

3. lntel'tnediate decrements; that is to say, parallel to 
lines situated obliqurly between the diagonals anti edges 
of the JWimitivc nuclcu8. 

4. Mixed dcCrcmcnts. In ti1ese the su1>e1·incumbcnt 
slices, instead of having only the thickness of one it1te
STant pa1·ticle, have the thickness of two or more inte
grant particles; and the decrement, whethet· parallel to 
the edges Ol' angles, consists not of the abstraction of 
ouc row of particles, hut of two or more. Hauy denotes 
these decrements by fractions, in which the numerator 
indicates the number of rows of particles which consti
tutes the decrement, and the denominato1· represents 
the thickness of the laminre. Thus t denotes lam in re of 
the thickness of th1•ce integrant particles, decreasing by 
two rows of pal'ticlrs. 

An example of the first law of Mc!'ement, or of de
crement on the edges, has been given above in the con
version of the cubic nucleus to a rhomhoilla.l do<lccnhc
dron. In that examp.le the decl'ement consisted of 011c 

row ofpa1•ticles, and it took place on all the edges. But 
these decrements may be more rapid: instead of one, they 
may consist of two, three, four, or more rows; and in
stead of taking place on all the edges, they may be con
fined to one or two of them, while no decrement at all 
takes place on the others. Each of these dilfcl'ent modi
fications must produce a dilfe1·ent secondary crystal. Be
sides this, the laminre may cease to be added before they 
have reached thei!' smailest possible size; the conse
quence of which must be a different secondary form. 
'I'hus, in the example given al.Jove, if the supCl'JlOsition 
of laminre had ceased before the pyramids were complet
ed, the crystal would have consisted of 18 faces; 6squares 
parallel to the faces of the primitive nucleus, arnl 12 
hexahedrons parallel to the faces of the secondary dode-

~~;~~~~· fo~~s a~s i~~etf.~~~ of the barat of lime and 

The second law in which the decrement is on the an
gles, or parallel to the diagonals of the faces of the pri
mitive nucleus, will be understood from the following 
example: Let it be proposed to construct around the 
cube ABGF (fig. 11.), considered as a nucleus, a ser.on
dary solid, in which the laminre or superposition shall de
crc":'c on all sides by single rows of cubes, but in a di
rection parallel to the diagonals. Let ABCD (fig. 12), 
the superior base of the nucleus, be divided into 81 
sq~are~, . representing the faces of the small cubes of 
which it is composed. Fig. 13 represents the superior 
!Urface of the first lamina of superposition; which must 
be placed above ABCD (fig. rn) in such a manner, that 

2 

the points a b c d (fig. 15J answer \o the points a b c 4 

~f (~~ .. ~~. t~,\~i~::·~~::~~~e t~:~e •,i'~~.r~~te~~;o!~\0~ 
of squares parallel to the diagonals AC, RC, remain un. 
covered. It is evident also, that the bordc1·s QV, ON, 
IL, GF (fig. IS), project by one ran.o;c beyond \he bor. 
ders AB, AD, CD, RC (fig. 13); which is necessary 
that the _nucleus may be enveloped towards these edgrs; 
for if ttus were uot the ca-,e, t·c-cntet·m.~ anglt.•.s would 
be formed towards the parts AB, BC, CD, VA. of the 
c1·ystal; whirh angles appear to be excluded by tho laws 
wh~ch determine the t'orru~tion of si11111le nystals, or, 
wluch comC's to the same thrng, uo SUC'tt angles arc cnr 
?liserve<l in any cry~tal. The solitl must incre.asl', th('n, 
m those parts to wluch the decrement does not extend. 
But as this decrement is alone sufficient to determine the 
form of the secondary crystal, we may set aside all tho 
other yariations which intervene only in a subsidiary 
manner; except when it is wished, as in the present case 
to construct artificially a solid representation of a crys~ 
ta!, and to exhibit all the details which relate to its struc
ture. 

The superior face of the sceond lamina will be AGLK. 
(fig. 14.). It must be placed so that the points a, b, r, d, 
correspond to the points a, b, c, d (fig. IS); "hich will 
leave uncovered a second row of cubes at each anglr, 
parallel to the diagonals AC and BU. The solid still 
increases towards the sidrs. The lar,t;e facrs or the lami
nro of superposition, which in fig. 13 W<.'l'C ottagous, in 
fig. 14 arrive at the form of a square; and when they 
pass that term they decrease on all sides; so that the 
next lamina has for its superior face tltc square R.MJ,S 
(fig. 15) h•ss by one r:ingc i11 el'ery direction than the 
pn·cc<li11.!j lamina (fig. 14). 'l'his square must be placed 
so that the points e, f, g, h (fig. 15), c01·respond to the 
11oints c, f, g, h (fig. 14). Figures 16, 17, 18, and 19, 
repnscnt the four 1amin:-e which ought to rise sucrr'<sin'· 
ly above the preceding; the manner of placin,g them ht.>· 
ing pointed out by corrrspurnling kttt·rs, as wns done 
with rrspcct to th<' first three lamina~. The last l~mina 
"'(fig. £0) is a single rube, which ought to be )Jlared 
upon the scptare "' (fig. 19). 

'l'he lamiitre of superposition, thus applied upon the 
sicle ABCD (fig. rn), evidently Jtroduce four facrs. 
which correspon<I to the points A, B, C, D, and form 
a pyramid. These faces, having been formed by laminre 
which began by inCI•casing, aud afterwards decrrased, 
must be <J uadrilatcrals of the figure represented in ~g. 
21; in which tlce infe!'ior angle C is the same point with 
the angle C of the nucleus (figs. 11 and 12,) and the dia
gonal LQ represents LQ of the lamina AGLK (fig. 
13). And a• the numberoflamin:c rornposing the trian
gle LQC (fig. 21 ), is much smaller than that of the 
Jaminre fo1·ming the triangle ZLQ, it is evident that 
the latter triangle will have a much g1·eater height than 
the former. 

'l'he surface, then, of the secondary crystal thus pro
duced, must c,·i<lently consist of £4 quadl'ilatcrals, for 
pyramids are !'aised on the other 5 sides of the pl'ima
ry cube exactly in the same maunrr. disposed three 
and three around each solid angle of the nucleus. But 
in consequence of the decrement by one 1·auge, the th~ 
quadrilaterals which beloni; to each solid angle, u C 
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(11g 11.), will be in the same 1ilane, and will form an ous spar forming part ofthe collection ofC. Gillet Lau
tquilaternl triangle ZIN (fig. 22.). The 24 quadrilate- mont, the structareofwhich depends on a decrement by 
rals then will }lroduce 8 equilateral triangles; and conse- ~ix ranges; so that if the1·c exist laws which exceed the 
quenlly the secondary crystal will be a regular octahe- decrements by four ranges, there is reason to believe 
flron. This i• the st1·ucture of the octahedral sulplrnrct they rarely take place in nature. Yet notwitl"tanding 
of lead, and of muriat of soda. these nai·row limit• by which the laws of crystallization 

The thiJ·d law i• occasioned by the abstraction of are ci1-cumscl'ibcd, I haYe found, by confining my
doublc, tripll', &c. particles. Fig. :l3 exhibits an in- self to two of the simplest laws, ' ' iz. those which produce 
stanrr of the subtraction<i in question: and the molccu- suhtraction<t by one or two ranges, that calcareous spar 
lre. whkh compose the range represented by that figure is susceptible of 2044 different forms, a number which 
arc assorted itt such a marlncl' as if of two there were exceeds more than 50 times that of the forms already 
formed only one; so that we need only to conccfrc the known: and if we atlmitinto the combination <lccremcn~ 
crystal com}loscd of pa1·allelopipedons haviug their ba- by three or four ranges, calculation will give 8,388,604 
aes equal to the small rectangles abc d,e df g hi l, &r. J>ossible forms in regard to the •ame substanre. This 
to reduce thi'i case un<lcr that of the common decrements number may still be Yery much augmented in conse ... 
on the an,c;-ks. quence of decrements either mixed 01· intermediary. 

Tl.is particular Uccrrment, as \Yrll as the fourth law, In tlie crystallization of metals, of salt.,, and olher 
wliich rNp1ire8 no fm·thcr explanation, is uncommon. substances, soluble in caloric alone, as well as those so· 
Indeed Hauy has m!'t witlt mixed dccremeuts ouly in lublc in watm· by the aid of caloric, the latter substance 
some metallic rrystals. is given out in abundance (as in the freezing, ot· more 

These different laws of t1ecremeut account for all the properly, crystallization of watef'): hence the tr1npcru
diffl'rcnt forms of secondary c1·yst;ds. But in ordct· to turc of l:uge masses of hot saline solutions c.liminishcs at 
see the rnst numlJC~ r of secondary fol'ms wl.tich may rr- last very slowly dur·ing the increase of the crystals 
suit from tl1cm. it is necessary to altcntl t1J the different " 'hich have b~gun to fo1·m in them. 
mo11ifirations which result from th eir acting soparntcly CRYSTALLINE-HU'.\IOUR. See OrTrcs. 
01• together. 'I'hcse modifications may be i·educctl to CUfl.JEA, a genus of the tlcr:rndria monogynia rlass 
senn. antl urdl' r. The calyx is tui·binate, five-1mrtcd, nneqnai, 

1. 'rlH'\ ckcrcmcnts take p1ar:c sometimes on .all the pc1··111anent; petals five, unequal: filaments villnsc, three 
edges, 01· all the angels, at once. shorter; gcl'm pcilicclletl; le.~ume villosc, six or seven. 

2. Sometimes only 011 CCl'tn.in edges, or Cl'rtain an- seeded. There arc two sperics. 
gk8. CUDE, a regular 01· solid bo~ly, consisting of sLx 
.._ 5. Somctimf's thry arc uniform, and consist of one, equal sides or fascs, which arc squares. 
two, or mo1·c rows. It is also ca11ecl a he.xaheclron. becaus~ of its six sides, 

4. 8omrtimes they vary fl'Dm. one edge to tl1c other, and is the second of the fi vc Platonic 01· regular bndh·s. 
or from one angk to anothrl'. 'I'hc cul.Je is supposed to be gencratrtl by the motion of 

5, Somctimrs clCCl'l'mr11ts on the cdgcs aml angles a square 11lanc, along a line equal and perpendicular to 
tnkL· }'la.re at tiw same time. our nf its sides. 

6. Somctiml·~ the same edge or angle is subjected sue- ~o d~scrihe a rete, or net, for fanning a cube, or with 
ct:~~hcly lo t\iffcl'lnt laws of <lC'r1·cmC'nt. wlru:h it may be coveretl.-Descrlbc six sq_ua1·es as in 

7. Somf'linws the secomln.1·y crystal has faces parnllcl figt11·.c 27, upon card, paper, pastr board, or the Jike, of 
to tliww of tli(' 11rimitivc nucleus, from the superposition the size of the faces of the provosed cube; and put it half 
oflan1ina• notp;oinb' bryond a certain rxtent. through b~· the lines AB, CD, EF. AC. BO; then fold 

Iil'urr l\tr. Uauy lia.'t <livitled srcomlary forms into up the several squares till their edges meet. and st> fol'm 
two kinJs, namely, simple and compound. Simple se- the cubr, or a co,·cring over onr, as in the figure au
coutlary tT)stals nre thos_c whicl_l rcsult from a single ucxetl. Sec ~I. XXXIX. Miscr l. fig. 27. 
law of <lrcn!ml'llt, and wl11ch entirely conceal the pri- . To <letcn!i.we the_su~face a;id solitlity of a cu.be.-)Iul
mithc nudrus. Compo11nl1 r:;cr01u.1m·y crystals are those tlply one i:mlC' by itself, wl11rh will give one square 01, 
whirh rr~mlt frorn Si'Vl'1·al laws of tlcrremcnt at once; or f~cr: thl'n this multiplied by 6, thr numbct· of' faces, will 
from a 8lll.~lt• law which l_ias not rraehctl its limit, and gtvc the wlio)c surface. Also multiply one si<lc Uy itsC"lf 
whirh nf rnurso hOR left in the sccon<la1·y c1·ystal faces and that )ll'o<lnct again by the side, and that will be the 
pal'alkl to tho:-;e or tho pl'imilin:- rn1drus. solid content. 

" If amidst thi• diVl'l'sity orla•:.-s (observes Mr. Hauy) . CunEs, or Cu.n1c NuMBEl!s, are formed hy multiply. 
sonwtimt!H unifrd by combmataons mo1·c or less rom- mg any numbers by themselves anti their }H'otluch; by. 
pk'-• the numbt•r of rangrH subtracted was itself rx- the uumbrrs again. 
trcmdy va1·iable; fur exam pk, WCl'e thesr- decrrmrnts So the cubes of 1 , 2, s , 4 , 5 , 6 , &c. 
by 12, !!O, so, or 40 rang!'~, or mor!'. as might nbsolutr. are 1 B 2- 64 125 "16 & 
ly hr possibll'; the multitude of the forms which might The third tliffcrencc; oftl;e c~bcs :r the'n:tu~al ~;um-
rxi~t in t•ac-11 kind t1f minnal would IJc immt'nsr, anti hers arr ~ll equal to each other, being thr constant num-

:~~~~~I ~\·l~rut ~;:~~l1'.~r~~,~~i::~~~·~\0ll;:~,.~h~ ~~~;'l'li~~ 1\1~~:: brr 6. ~ 01·, let. m, 1i, p .. be nny thl'Cl~ a<ljau:nt cubes in 

adfon. The.~t' subfl'adfons, for thr most imrl. take pl are ~~~rv~~\:~·~~~:;;~:1 ~~;e~~~~c~h~t ;~~ 1~:l~o~:~1 ~~~ts m, n, p, 
by one or h\:O l'illlg't'S of mokcuks. I ltaYl' found none n = m + t, therel'ore n3 = nt' + sm2 + $m + l. 
which txcccd four rangrs, cxc<'pt in:. Y•1.ricty of calcal'C· p =" + 1, therefore p' = n' + S"' + 3,. + l; 
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so that the difference between the let nnd 2d, and be
tween the 2d and 5d cubes, are 
123 -1ll.3 = :Jm2 +Sm+ 1'}the lst rliffern1ces• 
pl - n:i = sni + Sn + 1, ' 
and the diff~rcnce of these differences, is 
s .~2+s.n=-ffi=:J. ~=6.1ii'+l, 
Uic 2d difference. 

In like maimer the next 2d difference is 6. "+ 1: 
le:ire the difference of these two 211 differences is 
6. ~ 6, which is therefore the constant sd differ
ence of all the series of rubes. And hence that series 
of cubes will be formed by addition only, viz. adding al
ways the Sd difference 6 to find the column or series of 
2d differ6nces, then these added a'ways for the l st differ
ences, and lastly, these always added for the cubes 
thcmsrlves, as below: 

Sd Dif.5. 2 Difa. 
6 6 
6 l2 
G 18 
6 24 
6 so 
6 56 
6 42 
6 48 

IstDifs. 
1 
7 

19 
S7 
61 
91 

127 
169 

Cubes. 
0 
1 
8 

27 
64 

125 
216 
543 

Peletarius, among various speculations concerning 
Gquarc and cubic numbers, shows that the continual 
sums of the cubic numlmrs, whose roots are 1, 2, s, &c. 
form the sel'ics of squares wl1o&c roots arn t, s, 6, IO, 
IG, 21, &c. 

Thus, 1 = l = 12 
1 + 8 = 9 = 5' 

1 + 8 + 27 = 56 = 6' 
1 +s + 27 + 64 = 100 =JO', &r. 
Or, in gt•ncral, l3 + 22 + .:Jl + 43, &c. to n1 

=I+ 2+ 3 +4 -- -n\'=in.n +1. 
It i,i; also a curious property, that any numbrr, and 

the cube of it, being divided by 6, leave the same re
mainder; the series of remain<lers being o, t, 2, 5, 4, 5, 
contiuually repeated. Or that the differences betwcrn 
the numbers and their cubes, divided by 6, leave al
ways 0 remaining; an<l the quotients, with tl1cir .!'UC
cessive differences, form the st:vcral orders of figuratc 
numbers. Thus. 

Num. I Cubes. I Difs. I Quut. 1 Dit 2 Dif. ---;:--- -7"--1--;;-1 ~---
2 I 8 I 6 I 1 
3 27 24 4 4 I l~; I ,~g I !g JO 

I ;~~ I ;~~ I ~~ ! ~ 
--------------

CUBE, duplication of, is the finding the side of a rube 
that shall double in solidity a given cube, which is a 
cc_le.bratcd problem, much discussed by ancient ,i;come
tricians. It "''."' first proposed by the 01·aclc of Apollo 
at Delphos, wluch declared that the plague, then raging 

at Athens, shoultl cease when Apollo's :lltar, a cubr, was 
doubled. Upon this the mathematicians apvlicd thtm
selves seriously to seek the duplicature of the cub•· 
hmcc it is called the Dclian prohlem, It cannot, how~ 
ever, be effected geometrically, as it re~nires tho soluti• 11 
of a cubic equation, 01· require~ the finding of two meP.n 
proportionals, \'iZ. hct\yccn the side of tht' giHn cube 
and the double of the same, the fi1·st of \\hich t\\o mean 
proportions is the side of the clouble cube, a. 11as first 
observecl by Hippocrates of Chios. For, let a be tho 
side of the given cube, and "'the side of the double ruhe 
soug·ht; then it is z 1 = Qa3, Ol' a2 : ~2 : : z: 2a; so that, if 
a and "' be the first and 2d terms of a set of continurd 
proportionals, then a•: "'' is the ratio of the square of 
the first to the sqn~t·e of the 2d. which, it is kno""• i' 
the same as the ra.t10 of the first term to the Sd, or of 
the 2tl to the 4th, that is, of"' to 2a; therefore z bring 
the 2d term, 2a will be the 4th. So that"'• the side of 
the cube sought, is the 2d of four terms in continued Jlro. 
portion, the first and 4th being a and 2ll, that is, the 
side of the double cube is the first of two mean propoi·. 
tionals between ct and 2a. The thing has been ll·rquent~ 
ly clone mechanically by Archimedes, Eutocl1ius, Pap. 
pus. &c. 

CUBE, or Cubic number, in arithmetic, that whirb is 
produced by the multiplication of a square number by 
its root: thus, 64 is a cube numlu.·r·. nnd rises by mul~ 
ti]llying 16, the sr1uare of 4, by the root 4. 

Cv1m, or Cubic q11anlity, in algebra, the third powrr 
in a sci·ics of geomehiral proportionals continurd; ao;; a 
is the root, cut the square, and oaa the cul.tr. All cubic 
numbers may he ranged into the fo1·rn of cubrs; as 8 or 
27", whose siclrs al'c 2 and 3, am1 their bases 4 and 9; 
whence it appears, that every true cubic number, Jlrn
tluccd from a bi11omial root, coMits of these 1rnrfs, Yiz. 
The cubes of the greater antl Jes"''' pa1-t• of the n1ot, 
nnd of three times the square of the gr·rat'"'r part muJ .. 
tiplicll by th<' lesser·, and of tht•re ti rues th(' sr(U3rl-! of the 
ksscr multiplircl by the greater, .-, 

aa+2au+bb 
a+b 

aaa + 2aah + abb 
aab + 2abb +bub 

aari + 3aab + 3abb + bbb • 
From hence it is rasy to understand both !)ir composi
tion of any cubic numlJrr, antl the reason of the mt>.thfld 
for rxtracting the cube root out of any number gmn, 
See the following article. 

CunE root of CLnynmnber, or quantity, such a numbrr,.or 
q11a11tity, which, if multiplied into itself, and then, ag~m, 
the product thence arising, by that number or quanltty, 
being the cnbe root, this last product shall be equal ID 
the numbrr or quantity wlwreof it is the cube root: as I 
is the rube rout of s, because two timrs 2. are 4, and tw• 
times 4 are 8; and a+ b is the cube l'OOt of a' +sa•bf 
Sab2 +bJ, 

EH·1·y rnhc number has three rooti;;, one real root, 111• 
two imagirrn1·y ours; as the cube numl.le1· 8 hM one rell, 
root 2, and two imaginary roots, \"iZ. \1=3-1, .... 
'\I =:i + I ; aJ1d generally if a be tl1e real root of anr cube 
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aumuer, one of the imagina1·y roots of t11at number 
a+v~ a-v-Jaa 

will be----, and lhc otlier ---. Sec 
2 2 

ALGr.nn.t. 
C{;!lE!lS, rubeba of the shors, in the matcria mcdi

ca, a sruall dri<'d fruit, rcscmUling a gt'ain of pepper, 
but oftrn somt'\\ hat lungn, b1·011ght iuto Europe from 
the island of J:wa. Sre MA..TBUIA l\.lEurcA. 

CUBIC, or Cun1CAL, Equ_\TIOX, in algebra, one 
whose highest l)OWer consists of three dimensions, as 
XJ=aJ-bJ, 01·x3+1·xx=p6, &c. 

CUBIT, in the mensuration of the ancients, a long 
mrasure, equal to the lenµ;th of a man's arm, from the 
elbow to the tip of the fingc1·s. Dr. Arbuthnot makes 
the English c111Jit rqual to 18 inches; tLc Rum.an cubit 
crpial to one foot, 5,-l06 inches: and the culut of the 
scl'iptnrc equal to one foot, 9,888 iuthcs. 

CCllIT.1EUS. Sec AN.lTO>tY. 
CUlllTUS, in anatomy, a boue of the arm, reaching 

from the elbow to the wdst, othuwise callr<l the ulna. 
C..:UCKING-sTOoL, anciently called tumbrel, an en

gine invented for the punishment of scolds aml unquiet 
wom('n, by ducking them. This ins~rume.nt was a sort 
of chair, 11laccd at the cn<l of a plank, m wluch the otrc11d
c1· w.i.s placrd, anti so <lurked: it was formerly made use 
of to punish l.iakers antl l>i·ewers, upon transgressing the 
laws mac.le i11 1·elation to their several tracks; for upon 
offending in this re.~pcct, they were ducked, 01: plun.g
cd in some stink in.~ muddy pontl, by means of Un~ rhau·. 

CUCUBALUS, berry-bearing chickweed, a genus ofo 
the trigynia order· in the detan<ll'ia class of plants, and 
in the natural method ranking unl!er the 22d order, 
cnt'yophJki. Theralyx is iuflatct.I, the petals 5, unguicu
late1l without; a nectat·iferous corona at the throat; the. 
capqule is h"ilocular. 'fhcrc are 17 species; the most 
l'<'llllll'kal>lc or whirh ar<'. 

1. 'l'lu: lielH·n, Swedish lychnis, or gumsepnngar, a 
native of sen~rnl parts of Europe. The empalemcut of 
it'I Uowcr is curiously\\ ro•tght like a network, and is of 
a purpli:ih colour. The leaves ham somewhat of the 
flavour of was, and }ll'O\'Cd of great use to the inhabit~ 
ants of Minorca in 1685, when a swarm of locusts hatl 
destroyed the hal'VCRt. The Gothlamlers awly the 
leaves to Cr)·sipcl:.itous eruptions. Horses, cows, sheep, 
and goal•, oat th is plant. 

2. The catholicus, or night-flowering lychnis, grows 
naturnlly in Spain Ht11l Italy. It is a pci·enuial plant, 
ricoing with an UJ>l'iglii LJ'a11ching stalk a foot and a half 
lligli. with \re1·y mu·row kans placed 01111osiie. 'rite 
flowers slantl upon lung 11akt~t.I footstalks, each sup11ort~ 
i11g tli1·<·r 01· 1'11111· ilo\H't's \\ hich have long tul.ics with 
•tl'i1ml e111pnleme11tq: the pct;if, arn large. deeply divid
c1l at top. ant.I ofa palc-blurish colour. The fluwc1·s :\L'e 
clost•11 all tltl' da)'; but \\>hen the sun leaves them, they 
cxpan~, and tlirn emit a n•1·y a.;1·l·cabJe scent. It may 
be 1n·opa~atl'd hy srrtls sown in the spring on a bcU of 
light<'al'th. and will flowrr the following y•al'. 

J. Tltc otih'R, or catch-Hy, is a nalfrc of Britain and 
oth<.'I' }~111·111h'nn countl'it·s. It has a tliirk, fleshy, 
Jlercnuial 1·oot, which sh'ikos into lh1' ground1 whence 

cue 
rises a jointed stalk three or four fl:r.t . high. At. {hr 
joints there t:xutlcs a Yiscous clammJ ,JlllCc, that stid.s 
to the frngct'S when handled; a.ml the small insects whkh 
settle upo11 those pal'tS of tl1e stalks are so fastened t.ha{ 
they cannot get off. The !lowers arc small, aml of a 
greenish colour. 

CCCUJUS, a genus of insects of the colcoptora or
der: :.rntcnnre filiform; fcck1·s four, equal, the lastj'lmt. 
truncate and thicker; lip sliol't, bifi<l; tlic divisions linea.t· 
and distant; body <leprl:'sscd. There arc 11 species be
luuging to this genus. 

CUCULLANUS, a genus of worms of the or<lrr in
tostina: body sharp, pointed behind and obtuse before; 
mouth ol'hicular, with a sti·iated hood. 'l'hr.y are mosL 
of them viviparous. There arc eight specirs, which 
take their names from the animal in which thcya1·c found .. 
'l'hus, tho cucullanus talpm inhabits the common muk. 
is grcgat·ious, incloscd in a mmnl.n·anc, spirally twisted, 
\\h.itc, and found in the fat about the ptJ'ito11cu111. 

CUCCLLARIS, sec Ai<.\'l'o"Y· 
CUCULCS, the cuckow, in ornithology, a genus be

longing to the order of pie ID; the essential d1arartcrs of 
which are: the bill is smooth, and more or less bending; 
the nosh'i1s a.re bounded by a small l'im; the tongue is 
short an<l pointc1l; the feet and toes form eel fol' climbing. 
Sec Pl. XXXIX. N. II. fig. 153. Thc1·0 >u·c 46 species. 
The most remarkable arc: 

1. 'flie canorns, or common cud~ow, weighs ahont 
five ounces. and is in length 14 iuchL·s, in !Jreadth 25. 
The bill is black, and about two-thirtls of an inch in 
length. The head, hind parl of the neck, coverts of lhe 
win.~s an<l l'ump, arc of a dovc-colou1·, darker on the 
head an<l paler on the rump. 'I111e legs arc Hhort, anti 
the toes disposl'<l two backwards and two forwards, like 
those of the woodpecker, though it is never observed to 
run up thcsi<lcs ofh•ccs. The female differs in some re
spects. 

'l'his bird appears in England early in the spring, 
and makes the shortest stay there of any bird of pass
age. It is directed thither by that constitution of the air 
which causes the fig-tl'ec to put forth its fruit; though it 
has ~ecn supp~sed that some of these birds do not quit 
tliat island durrng the wrntcr, bnt that thry seek shrltcr 
in hollow trees, and lie torpid, unless aui1natcd by un
usually warm weather. l\lr. Pennant gives two instances 
of their being licard iu F'ebrua1·y; one in 1771, in the 
end o~ that month; the other in li69, on the fourth day; 

~1\\tn~~~~1~:!ia;o~!~~~i~;.~i·c ~·f1~~:~ 1:; ~1~~~~a~~:~~1cp~~i~~~~~ 
encc between the song of thrsc birds, arnl the markarels 
continuing in run roe; that is, from about the middle of 
April to the latter part of J unc. Tho ruckow is silent 
for so~1c time ~rtcr his aJTh·;tl. His note is sn uniform, 
that has na111e m all languagr.s seems to haH l>etn <lcl'h
ed from it; nn1l in all count.J·ics it is usccJ. in the smuc 
reproachful sense. 

On the natural history of this fsingula1· bird, we haYe 
a vrl'y curious pa11cr by DJ'. Jenner, published in t; 1e 
~1,hiiosophical Transactio~.i;; fo1· 17"88, JHll't II. art. 1...1. 
l lie fiJ"st !lPJ>Caraurc ot. rurkows in the county of 
Gloucester is. ab~ut lho 11111ldlc of Apdl. The song of 
the male, winch is 11cll known, soon in·oclaimN its arriY-
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al. The s011g of the female (if the peculiar notes of which 
it is com1rnsed may be so called) is widely different, and 
bas been so little attcndetl to, that 11erhaps few are ac
quainted with it: the cry of the dabchick bears some 
re.sl·mblancc to it. 

Unlike the generality of birds, cnckows do not pair. 
'When a female appeal's on the wing, she is often attend
ed by two or th1·ec males. From the time of he1· appear
ance till after the middle of summer, the nests of the birds 
sl'lccted to receive her egg a1·e to be found in great 
abundance; but, like the other migrating birrls, she does 
not begin to lay till some weeks after her arrival. 

It is on all hands allowed that the cuckow does not 
l1atch its own eggs; for which different reasons have 
been gi vcn, as will be afterwards noticed. The hcdge
sparrow, the water-wagtail, the titla1·k, the redbreast, 
the ydlow-lrnmmcr, tlw green-linnet, or the winch at, is 
generally the nurse of the young cuckow: but Iluffon 
enumc1·atcs 20 sol'ti;; of nests at least in wliich they have 
deposited their eggs. It may be supposed that the fe
male cuckow Jays her rgg in the absence of the hirtl in 
whose nt•st she intern.ls to deposit it; as it has Ileen known 
tlrnt on sight. of one of these, a rctlbl'cast arnl its mate 
jointly attacketl her on approaching the nest, ]HILting 
lier to flight; and so effectually droYe her away, that she 
did not dare to return. A mon,g the Uit'ds aboYc-mcution
cd, it gencl'ally. according to Dr . .Jc1111C1"s ol.Jscl'rntions, 
selects tlic first three, hut shows a much greater partiali
ty to the hedg<>.-spal'row. This last commonly takC'S up 
fom· or firn days in laying her eggs. Durin.~ this time 
(generally after she has lai1l one or two) the cuckow 
contrives to dcvosit her C'gg among the rest, leaving· tl1e 
fotu1·0 car~ of it euti,i·cly to tl1c lieflgc-spai·1·ow. This 
intrusion oftru ocrasions some fliscomposure: for the ol<l 
hellge-spanow a.t intnvals, whilst she is sitting, nut un
frec1uently throws out some of her .own cg~s, and some
times injures them in such a way that they become addle; 
so that it more frequently happens that only two 01· three 
hcllge-spanow's rggs arc hatched with the cuckow"s than 
otherwise. But" hcther this is the case or not, she sits 
the same ]cngth of time as if no fo1'eign egg had lieen 
introducc<l, the cuckow's egg requiring no longer incu!Ja
tion than her own. 

When the hcdgc-sparl'ow has sat her usual time, and 
iiisengagl•<l the young rurkow and some of hrr mrn off
spring from the shC'lJ, hr1· own young onrs, and any of 

1•cr eggs that i·ernain unhatched, arc soon tumecl out, 
:the young cuckow remaining possr9sor of the nrst. and 
the sole o!Jject of lier future cam. The yuung birds a1·e 
not previously killed, nor m·c tho rg·gs demolished; IJut 
all arc kft to pcl'iHh together, either entangled about the 
"bu:-;h which contains the 11cst, or lying on the ground un
ller it. 

"The early fate of the young hrtlge-sparrows (Dr. 
Jenner obsenrcs) is n circumstance that haR been noticed 
by others, but attributed to wrong causes. A variety 
of conjectures ha\ c bcl'n formed u110n it. Some ha"·e 
suppo!ic<l the parrnt ruck ow the author of their destruc
tion; "hik othrr1:1, as el'l'oneously, ha\"C pronounced them 
smothered by the disproportionate size ul' their fcllow-

v.~:11i~~· hc~~;~s~~~.;~~~~s~,~~s n~~~s~~~~;~ '{~~~l~n,~'.~: 1 t11~f~~ 
Erst there can be no tlitrucnce in the ;ize of the birds 

just burst from the sheil. Of the fallarv of the forml'I' 
~saertion also I was some yrars ago rn~•vinrccl by hM·· 
mg found that many cuckow's <'ggs were hatched in the 
nests of other birds al'ter the old cuckow had disappear. 
ed; and by seciug the same fate then attend the nestling 
sparrows as tlurmg the a1>pcarnncc of old cuckows in this 
country.'' But before he enters on the facts relating to 
the death of the young sparrows, our author proceeds to 
state va1:ious examples of the incubation of the egg, an4 
the rearing of the youn,g- cuckow; a llOint which Jrnd b('('n 
controverted by the hon. Daines Bal'l'ington, and disbe
lieved by others. For these, however, on account ul 
their great leugtli, we refer the reader to the origin:il 
paper. 

It appears a little extraortlinary that two cuekow•' 
eggs sl1oultl ever be deposited in the same nrst, as the 
yot~ng one prod~cetl from ~nc _of t~1em must inc,·itably 
perish; yet two utstances o( this kmtl fdl under our au
thor's observation, one of which he thus rdatcs: ''June 
27, 1787. Two cuckows and a hedge-sparrow were 
hatched in tile same nest this mo1·ni11g; onl' hl'dgr-spar .. 
row's egg remained unhatched. In a few hours aftei·. a 
contest began between the cuckows for the posi;cssion oi' 
the nest, which continued uni.lctr1·mincd till thL· next af~ 
trJ'noon; whrn one of tlicm, whic:h was somewhat s1111c .. 
rior in size, turnetl out the othl't, together with the ,-nm1g 
hc<lge-spanow and the unhatched rgg. This cuntcst 
was very re1narkalile. 'l'hc combatants nltcrnatf.'l)" ap
pearc(l to have the ad,·a11tage, as each carried the uthe1' 
several times nearly to the top of the nest, antl then sunk 
down again, oppressed IJy the weight of its burden; till at 
length, after vaLfous efforts, thr. sh'o11g,•st pr,•vaile!I. and 
was aftcl'wards IJJ"ought up by the hedge-sparrows.'' 

Ilut the pi'incipal circumstance that has agitated the 
mind of the natLU·alist respecting the cuckow is, \\ tt:.:, 
like other birtls, it shoultl not lrnild a nest, incub'ate its 
eggs, and rear its own young? 'l.'hcrc is no apparent 
reason, Dr. JC'uncr thinks, why this bird~ in rommon 
with others, sl1ould not pc1fo1·m all tlu.·se sercral officr5; 
for it is in every respect prrfo tly formed fol' collecting 
materials, an<l building a 11cs1. Nrithr1· its c:xternal shape 
nor internal structure prcvc-nts it from i11cubatiu11; nur 
is it by any means incapacitated from bringing food to 
its young. It would be ncc<llcs8 to cnmncratc the vari~ 
ous opinions of authors on this subjC'rt from ihistotle to 
the present time. Those of the ancients appear to be 
either Yisionary or erroneous; and tl1c a1kmpts of tlie 
moderns tO\Yarcls its investigation 11a' c l.Jt'('ll confl_nrd 
" ·ithin very narrow limits: for the) haYc gone but httle 
further in their rescarchrs than to cxnmint' the constitu
tion and structure of the birtl; and )JaYing found it pos
sessed or a capacious stomach, with a thin external covr.r· 
iug, condulled that the prcssm·e upon this 1mrt, in a stt
ting 11ostul'C~, prevcnteil incubation. They have not con· 
sidcred that many of' the bil'ds wliirh incubate have 
stomachs analogous to those of curkows. The stomarb 
of the owl, for example, is proportiooahly capacious, and 
is almost as tlii:ily coveJ'cd with cxtrrnal intr.~umcnts. 
Nor have they considei·ed that the stomachs of 1wstling9 
arc alwaJS much distended with food; and that this ICl'Y 

pai·t, du1·ing the """le time of thei1· confinemrnt to tlie 
nest, supports in a great degree the weight of tile whole 
body: whereas, in a sitting bird, it is not nearly sa much 
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pressed upon; for the breast in that case fills up rl.iefly 
the cu·ity of the nc~t; for which purpose, from its na
tural convexity, it is admirably well fitted. These ob
S('rvatirtns sufficiently show that the cuckow is not ren
dered inrapablc of sitling through any peculiarity either 
in tlic situation or formation of the stomach. 

In considering to what causes may be attributed the 
singularitit's of the cuckO"W, Dr. Jenner sugsests the fol
lowing as the most prubaLlt; "The short i·esit.lcncc this 
bird is allowed to make in the col111t1·y where it is tlcs
tint•d to pro1iagatc its species; and the call that nature 
has upon it, during that sho1t residence, to produce a nu
merous progeny!' 'l'hc curkow's first apprarancc hne 
is about the middle of A11ril, commonly on tLc 17th. Ils 
egg is not ready fot· inrn!Jation till some weeks after it'i 
al't'fval, scl1lom before the middle of !\lay. A fortnight 
is taken up by the sitting-bird in hatching the egg. 'l'he 
young bil'tl generally continues tlu·ee weeks in the nest 
before it Hirs, and the foster pal'rnts feed it more than 
five weeks al'trr•tliis pt·r·iod; so that if a cuckow shoul<l 
be ready with an rgg much soo11c1· than the time point
ed out, not a single nestling, even one of the earliest, 
would be fit to provide for itsell' before its parent would 
be instinctively <lirccted to seek a new rcsitlrncc, and be 
thus compeHcd to abandon its young one; fur oltl cuckows 
take thrir final learn of this country the first week in 
July. 

Thcl'c seems to be no prcrise time fixed for the de
parture of' young cu<·kows. Our author believes thry go 
off in succession, probably as soon as they at'e capable 
of taking ra1·e of themselves; for although they stay here 
till tl1t'l hcrorne nearly equal in size and growth of plurn
agr to the ohl cuckow, yet in this very state the fostCl'· 
in,; care of' the hcflgc.sparrow is not withdrawn from 
them. 

It is suppose11 that thrrc arc more rnnlccuckows t}ian 
ft::malt>s; since two arc oftrn seen in dispute where a third 
has becu ill sight; whirh, no doubt, was of the opposite 
srx. Mr. Pc11nant ol.tsuved, that five male l.til'ds were 
caught in a trap in one srason; and Mr. Latham says, 
that "nut of at kast half a dozen that I have attended 
to, my d1ancc hns never dh·cctcd me to a female; and it 
is to be wjo:;hcd that future observers may determine 
whether our observations have 1·isen only in chance, or 
arc founded on general circumstances." He believes 
that the male birds ai•e more liable to be shot, their note 
tHrectiug the gunner whe1•c to take aim, while the female 
is secured by ltcr silcncr. 

Cuckows may br, and o~en are, hrought up tame, so 
as to hrromc familia1·. 1.~hry will cat in this stnte bread 
nml milk, fruit, inscc:t!'1, rggs, and flrsh either cook rd or 
raw; but in a state of nature chidly live on l'n.teqiillars 
ofthr smooth kind. Some haw fed on vegetable 111ntte1., 
beetles. nnd •mall stones. Whrn fat, thry arr said to be 
as ~ood eating as a land-l'ail. 'J'hc F1'Cnoh and Italians 
rnt thrm to this day. Thr ancient ltomans admi1·cd them 
g1·ratly as foo1l; and l'liny says that there is no bird 
"hid1 ran be compared to thrm for deliracy. 

Jn migrating, the major part of these birds arc sup
J>Ost•d to go into Africa; since U1ey are observed to visit 
the island of M:Lita twice in a year in their passage bnck
ward.s and forwards, as i; supposed, to that part of the 
world. The curkow is well known also at Alrppo. To 

thr north, it is srtid tn Le romm1a1 i11 Swe<it 1; but not. to 
app<'at· so <'at·ly 1.ty a month as with us. l 1.<o:-iia b not 
dc:-:1titub: of this bir~• and Mr. J..,atham ha<> seen a s pt'tl· 
mtn bmug-ht from K.amtschatka, now in tbc possrs:;wn 
of sir Joseph Banks. 

2. The indicator, or honey-guide, ic; a natiw of 
Aml•rica. The following c..kscription is- given of it 
by Dr. Sparrman, in the Philosophical Tmnsaction!'( 
for 1i77. "1.'his Clll'ious species or cuckow is found 
at a considerable distance from tho Cape of Good 
Hope, in the interior parts of Africa, being entire
ly unknown at that scttlrment. The fil'st place I hc<u·d 
of it was in a wood callctl the Gl'oot-Yaadcr's Bosch, 
the Grandfather's Wootl, situated in a desert nrat• 
the river which the Hottentots call 'I1'kaut'kai. The 
Dutch settlers thereabout ham given this bird tho 
name of honiguyzer, or honey-guide, from its quali
ty of discovering wild honey to tranllcl's. Its colour 
has nothing striking or ben.utiful: its size is smallei· 
th:m that al' our cuckow in Europe; hut in J'Ctu1·n, the 
instinct which prompts it to seek it:> food in a singular 
manner is truly admirable. Not only the Dutch and 
Hottentots. but likewise a SJlf'Cics of quadru11ed named 
rate! (probably n new species of badgrl'), are frequently 
conducted to wild bee-hives by this bird, wl1icl,, as it 
were, pilots them to the very 8]1ot. The lwtH'Y being 
its favourite food, its own intel'cst 1u·ompts it to be in
strumental in robbing the hive, as some scraps arc 
commonly left for its support. 'l'he mo1·ning and even
ing arc its times of feeding, and it is then hcartl calling 
in a shrill tone, cherr, cfwrr, which the honey-hunters 
carefully attend to as the summons to the rhacc. From 
time to time they auswer with a sort w11istJc, whirh the 
bi1·tl henring always continues its note. As soon as they 
are in sight of earh othcl', the bird gradually fluttcl's to
wards the place "here the hive is situated, continually 
repeating its former call of cherr, c!terr; nay, if it 8hould 
ha11pen to have gained a conside1·ablc way before the 
men (who may easily be hindered in the pursuit by 
bushes. 1-ivcrs, or the like), it returns to them again, 
and redoubles its note, as if to reproach them with thciI• 
inactivity. At last the bi.rd is obsened to hoYcr fqr a 
few moments over a certain spot; and then silentlv rr
tiring to a neighbouring hush or resting-place, the "'111m
kl's arc sure of finding the bees' nest in that itlrntical 
simt; whether it be in a tree or in the crevice of :1 rork, 
01· (as is most commonly the case) in the ea1'lh. Whilst 
the hunters are busy in taking the honry, tl1c hirtl i~ seen 
looking on ~ttentivcly to .,·hat is going forw•u-d, nm! 
wa1t111g fol' 1tr; share of the spoil. The bee-hunters never 
fail to lea\'e a small portion for their conductor; hut 
commonlj" take cat·e not to leave so much as would 8atis. 
(r. his hu~1ger. Th~ bird"s appetite being "hrttcd by: 
tlus parsimony, he 1s oliligcd to commit a ~ccond trea
son. by disco\·cring anothct· bcrs' ucst, in hopes ot' a 
better salary. It is further ohsent•d, that the nrarri· 
the bird np.pronchrs the hidden hhe, the more frrqul'ntly 
1t rrpcnts its can, and ,qccms the more impatient. l 
ham had fre.quent oppo1'funities of sering this bird, nnil 
haYe hem w1lnrss to .tl1c destruction of srt'cral rcpuhlirs 
of bees bJ m~:~ns of its treachery, I had, howcnr, but 
~"~ opportumttrs of shootillg it, which I did to thr ~reat 
md1guation of my Hotteutot6. It is about seven inches 



cue 
in length, and is of a rusty-brown colour 011 the back, 
"ith a wl1ite breast and bcllv." A nest which was shown 
to Dr. Spal'rman for that oi· this bird, was composed of 
sle111le1· lilamrnts of bark, woven togctl1cr in the form of 
a bottle; the neck and opening hung downwards, and a 
string, in an arched shape, was suspended across the 
opening, fastened by the two ends, pci·haps for the bi1·d 
to perch on. 

3. The capensis or Cape cuckow (Buffon) is a trifle 
smaller than the common. It inhabits the (,ape of Good 
Hope; and is mo,;t likely the s><rne bird which is called 
cdolio, from its pronouncin,r; that \~'ord (i·equcntly in a low 
melancholy tone. Voyagers also mention another 
ruckow which is common to Loango in Africa. It is also 
larger, but of the same coJour, and repeats the wortl 
cuckow like that bi1·d, but in a different inflection of 
voi!'c. It is said that the male anrl female together go 
through the whole eight notes of the gamut; the male, 
beginning by itself, sounds the first tl11·cr. after which 
he is accompanied by the female thl'ough the rest of the 
octave. 

4. 'I'hc honol'atus, or sarrcd cuckow, is s :-> mrwhat 
less than that of England. This specir.s inhabits l\1alab:tl', 
wl1c1·e the nathrs hnlcl it sacred. It feeds on reptiles, 
whic11 pcrhap"' may he surh as arc the most noxious: if 
so, this seeming superstition may have al'isr11 from a 
more reasonable foundation than many olhrrs of the 
like sort. 

5. The vetula is mther Ja1·gcr tha11 a blarkbird. This 
sperirs in ab its .Jamaica, wliCl'c it is f1·cquent in the woo1ls 
and hedges all the y<·ar round. lt feeds on scccls, small 
worms, and caterpillars, arnJ is very tanir. This hi1·1l 
has the name tacco from its rry, which is lik.e thnt word; 
the first syllable of this is p1·011ounccd hat·dly, the oth"r 
following in a full ortave lower tlinn tlac first. It has 
also another cry like q1w, qua, qua, IJi;t. that oHly \\hen 
alarmed by an enemy. llC'sidcs insects, it 'dll alsn cat 
lizards, small snak<·s, frogs, young rats , and som.rtimcs 
rven small birtls. The s11akrs thry swallow hcatl f1H'e
most, Jetting the tail ha11g nut of the m.outh till the fore 
1ia1·ts are cligcstrd. This bir<l, it is most likely, migl1t be 
rnsily tamed, as it is so gentle as to suffrr the nrgro 
chilclren to catch it with thci1· hands. Its gait is that of 
leapfog like a magpie, being frequently seen on the 
ground; am] its flight but short, d1iefly from bush to 
hush. At the time when other birds breed, they likewise 
rrtirc into the woods, but thri1· nests Imm ncrcl' yet been 
found; from whirh we ~hould be iudinetl to think that 
they were imkbted to other bil'ds for the rearing of theit• 
young·. in the manncl' of the common curkow. It has the 
name of rain-hit·d, as it is said to m:tke the g1·eatcst 
tioisc brfor·c l'ain. lt is common all the year at Jamaica. 
ln another spccirs m· vari~ty, <:ommon in J amaicil, the 
foathe1·s on the thl'Oat appear like a downy beard, whence 
t1rnbably the namr of old-man rain-hir<l, given it there, 
and by Ray, Sloane, and othel's. 

6. The cayanus. or Cayenne cuckow, is tl1e size of a 
blarkbird. This inhabits Cayenne, where it goc8 by the 
name of the pia)e 01· tlc,·il. The natives give it tliat 
name, as a bird of ill-omen. Tim t!esh they will not 
touch; and inderd rn1t without reason, as it i~ vrry bad 
~nil lean. It is a. very tame specirs, suffering itscJ{ to !Jc 
almost touched by the hand before it offers to escape. 

cu c 
Its flight is almost like th:tt of a. kini;'s-fisher, ~nd it fre.. 
qucnts the borders of l'ivers on thr. low hrnnrlu.·s, ft'<'d. 
~I~c:~l insects, and often wagging it.'i tail on changing 

CUCUMIS, the cucumber, a grnus of the syngrn<'Sia 
order, in the mourecia class of 11la11t.,, and in the natural 
method ranking under the 34th orclei" cm·cubitare.,. The 
male calyx is fJUinquedrntatPd, the cor(jBa rpiinqm·partite 
tlie filaments three'. The fcmail'- ralyx is al~o quinqur
drntated, the corolla quinquepartit<-, the pistil trifi1!; the 
sides of the apple sha1·p-pointcd. In this genus Liu11., 09 
inrludrs also the melon. 

There are IS species, of which the folio win.; al'e the 
most rcmarkabl{'. 

J. The sativa, or commnn cucumber, has root5 rom
posed of long, slcndcl', wliite fibres; Inn:; sh•mlcl' stalk<J, 
YCl'Y lmmchy at thcil' joints, trailing 011 the gl'Ound, 01• 

climbing by their claHpu;;;, adornl'd nt C'\'Cry ,ioint by 
large a11g111ar leaves on bug c1·rct footstalk.s, wifh nu
merous and monopetalous bell-shaped flowers of a) f'llow 
colo111·, succeeded by oblong rough fruit. The rnrittiPs 
of this kintl a1·c, 1. 'l'hc common l'ough gt'l'rn prirkly 
curumbcr; a middle sized fruit, about six or~rvrn inchl'.~ 
long, having a dark-grern ro11gl1 rind, closely set ' ith 
VHy small prickles: the pl~nt is nf the ha1·tlicst sort, but 
docs not show its fruit rarly. 2:. The .c,,hort grrrn prirk· 
ly rucurnbcr is a.bout tln·ec or four inrhcs long, the riud 
1·ather smooth, and set with small prickks. It i.-, raJua .. 
Ulc chiefly for lJcing one of the eal'licst an cl hal'dic8t sorl~. 
3. The long grern prickly cw·umbcr, grows from six to 
nine inches iu length, and is ratllcr thinly set with prick.Ir!: 
and as there are an e.ady and a late ru ~um her, it is con .. 
sidera!Jly the best variety l'or tho main c1·op•, boih iu the 
frames and hand-glass, as \Vrll as in the open ground fol' 
picklcrs. Of this there is another val'iclJ with white 
fruit. 4. The car1y green duster cucumbl'l' is ashortisb 
fruit, remarkable fo1· g1·owiug in clusters, and appraring 
ca1·Iy. 5. The long smooth gl'C<'n Turkl')' curu1111Jt·r isa 
smooth green rinded-fruit, growing from 10 to 15 inrl1rs 
in length, without prirkl!.'s. ']'he pl.rnts arc strong g1-.iw
rrs, with very la1·gc leaves. 6. Thf". Jong smo'ltb "liite 
Turkey cucumbn, is n smooth-ri111leil fruit. lh1m 10 to 
15 ind1es long without prirklcH. 7. The large smnoth 
green Roman r.ucumbm· is a ve1·y large and long smooth 
green fruit, produrcd from astrung·gt·o'\\in.;1,la.ut._ 8. '.l'hc 
long white prickly Dutch cucumber is a whilr fruit, eight 
or ten inchrs l1;mg. set with small 1.Jlack prickks. 

2. The chata, or hairy cucumber. Acch1·t.lin1';' to }(1-. 
Hassclquist this gi·ows in the fertilr rai·th nra1· Cail"'· af· 
trr the inundation of the Nile, and not in any other 
pl arc in Eg;ypt, nor does it grow in any othc:r s11il. The 
fruit is a little watny; the flesh almost of the same sub
stance with the melons; it tastes somewhat sweet nud 
cool, hut is far from being ~o cool as the watc1·-mrlons. 
'!'his the grandees an<l :Eu1ope.a11s in Eg) pt cat M the 
most pleasant fruit they fiml, and that from which tbe! 
have the least to apprehend. !tis themosteicclkntfrwt 
of this tribe, of any yet known. 

3. 'l'hc me lo, OJ' melon. The varictirs or this sperirs 
nl'e almost endless. The mnst esteemed al'e, J. 1'i1e 
rantcloupc, a small melon good for ral'ly rulturr. ~. T~e 
Homan. 3. The galloway, or Portugal mdon. To• 
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· I · tJ feet in length, and from about nine to twenty-foul' 1111 h" 

gt•Md mistake in Ute culture of mrlons rn, )l anting irm in cirrnmfc1·encc, ha\'ing a ligneous and du,.ahlc shell'. 
early; for without sun to riprn them well, melons are 2. The 11rpo or pompion, commonly called 1rnmpk111. 
not worth the tl'Oublc of t•ating. has strnng trailiug l'ough stalks, branching into nnme-

Cucum1u.'N in this country a1·c raised at three different rous i·unners. These are much Jargcr tlrnn the former. 
ecason<> of the yrar: 1. on hot~IJrrls, for early fruit; 2· extending from ten to fo1•ty or fifty fcctcarh way. The) 
on Uw common ,i:;-rouucl, for the ~1idtllc rrov; 5. w.hich is ham ycnow flowers. The flowers arc ~nccrcdcc~ by 
fo1· a late. trop or to pick.le. T1tc ruc.11rnbc1;' "Inch are I:u·ge, round, smooth fruit, of different forms and SlZc~; 
l'ipr lu-fo1·r .:\pril arc umvho.l'ionw, IJrmg !'aisetl wholly 501;1c as laq;c as a peck, others as big as half a busl1cl 
by tht• hrat of lhr duug without tl1c ass_1stancc of the measure; some considerably less, and others not cxcccd
&un. Those raiscll in Apl'il are good. ing the bulk of an orange, ripening to a yc1low, arnl 

Desidrs the abovc..mrntiouc<l species," hich arc proper sometimes to a whitish colour. ,.rJ1is s11ecics is the mosL 
for the talJk. this µ;cm1~ affords also two articles f~r the hal'dy of any, as well as the most extcnshe in thc.ir 
matl'l'ia mcdica. 1. The elatcrium of the sho}lS, HI the ~rowth. A single plant, if propCl'ly cncoul'ag·rtl, \\all 
inspissatcd facula of the juice of a kind of wild cucum- 0Yers11read 10 or 15 roods of .~round, and proilucc a 

! ber, calll•d also the clatinntn or ass's cucumber. It comes great number of fruit, which, when young.' arc generally 
to this counh'y from Spain a.nd tl1e souther1! parts of a mixture between a deep blue and pale wlute, but change 
14,l'ancr, whc1·r tl1e plant is ve1·y common. It 1s brought as they increase in bulk. 
to us in small Oat whitish lum]JS or cakes that are dry, s. The verrucosa, or warted gourd, ha<J tr-ailing stalks 
and bl'eak C':l!o;ily brtwccn the lingc1·s. lt is of an _acr.id, very branchy, and running upon the ground 10 or 15 
bittrr anc.l 1rn.11(jrou8 task, aml has a sfro11g offensive feet each way; large lt~batec.l leaves, and )"ellow flower.:;, 
~u1ell ''hc.•n nrwly made: but thrse, as well <ls its other succeetlcd by roundish, knobby, warted, white fruit, of a 
qualitirs, it loses after being. ke11t so!11e time. Elatc1-ium moderate size. 
is a 'iul1·nt imrgc and vomit, and is now very seldom 4. 'l'he melopepo, erect gourd, or squasl1, rises with 
used. 'l'hr plant i!i commonly railed spi.rting cucumbm·, an erect strong stalk several feet high, rarely scudin.g 
from its casting out itsseefls "ilh great violence! .together forth side-rum1crs, but becoming bushy upward . It is 
with the vicid juice in which they are lodged! 11 touched adorned with large lobatcd lea.Yes; and the flowers are 
whtu l'ipc: front this rit·cumstance it has obtamed the a11- succeeded by dqll'cssed knotty fruit, both white awl ycl
}Jcllat.ion of rwli nu.: tangere,, 01: to11ch-1~w-110t. 2. The low, commonly of a moderate size. 
Cfilorp1tliis, color)·1itl1, roloqmnt111", 01· hitter apple of tl1c 5. T'hc hispida. 
shop~. i.r; bro11~l1t to us from Alc11po and tl1c island of 6. 'l'he ovifcra. 
Ct·('k. 'l'hl• h•aH'S of' the plant a:i·c large, placetl alter- 7. The citrullus, 01· water-melon, the fruit of wliich iR 
uatr, almost ro111ul, au<l stand n;,1011 footstalks four inches often a foot 01· a foot and a half in diameter. His mucJ1 
long. 'fhe llow<•1·s are wl.1itc} and .arc succeeded by a admired in hot climates fol' its l'efrcshing coolness; but 
fruit rC'sem1Jli11~ the goul'(f, o[ Uw size of a large ap11Ic, to an English palate it is always insipid. 
:tncl whirh is ) dlow v. hen ripe. The shclly or husky out~ Of all these species tl1crc are a great many varieties, 
siclc indosf's a bittci· pulp intrrs11c1·sctl with flattish seeds. and the fruit of every species is olJsm•\rcd to lie surpris. 
If' a hole is rna.dr in one of these l'ipe gourtls, antl a glass ingly a11t to change its form. 
of rmn 1rn1u·rll i11 and s11ffered to remain 24 hours, it All the species of gour<ls antl pompions, with their res ... 
prows a puwe1-t'ul 1rnrgatin. The pulp itsdf dried and pectirn rnrietics, are raised from seed sown annually in 
powdered is commonly used as a pu1·ga.tirn in this coun- April 01· th.c beginning of May, either with or without the 
t1J, but is OHC of tht· most dmstic, and if taken in a large heJ11 of artificial heat. But the 11lants forwarded in a 
dos<·. soml'\\hat hazardous. hotbed till about a. month old, produce fruit a month or 

Cl.JC.'LUIHT. in C'hemistry, an earthen 01· glass ves- six weeks cru·lier on that account, and ri11cn proportion
Sll. soc .1Ucd l1om 1L~ rcsemblauce to a gourd, aJ'lsmg gta- ably sooner. 
duall) ham a \d<lc bottom, and ternunating ma nairow In England tl1ese plants are cultivated chiefly fot 
neck. cul'iosity; though, mLxed with apples, thci1· pulp makes 

CUCURRITA, the gourd and pompion, a genus 0 f excellent _tarts. It~ the places where they al'e nati,·es, 
the !:iynµ;enrsia 01·<lc1·. in thr mom.ecia class of plants, tl~ey a.ns,rnr many unportant purposes. In b~th the In
and in ihc natu1·ul 11wthotl ranking under lhc G4th order, dres,_ bottle-gourds arc very commonl_y ~ult1~·atcd and 
rui·ut•bitar·ra'. /rll(' rnlJX of the male is quiuquedentat- sold tn the markets. _They m~kc the 1wmc1pal looll of the 
erl . thf' corolla «pii1H1uefid, the filan1ents thl'Cl': the calyx common 11coplc, particularly u~ the wa1·m 1_no1~tbs o~ J nnc, 
of Uw fr111all' i'i q11i11qucdcntatcd. the corolla quinqucfill, July, and August. The Arahtans call this lu.nd ~t gom:-I 
tl1u 11ii-.til 1p1inqu:..~Jid, the seeds of the a11plc with a tumid charrali. It grow~ com1~only on the m~unt~m'i 1!1 then· 
marµ;iu. dcsc1·ts. ~he natl~cs boil and s?aso~1 it with vmrgar.; 

'J'htTl' .u·r M~u·11 s11cril's. viz. 

1. Tl1c: la.~t·11a1·i:t. 01· hnttlr-gourd, risrs with thick 
trilil;n.~ t"'\11} stalks, l>randting into man} sprrading 
ru1111l'I'!'. i'lu·~c <·xtrncl alonf) the ground so1111·tiincs 15 
01· ·~O frd ., lt·u~th. The ll'aYrs al'r hu·ge; the ftnwcrs 
f\l't' la1·gt• 1:111 whih't sm·n•efh•d by lung i~lCLU'Yateil \\hi
tislt) 1.:llow Jhth, attaining from about two to .u,·c or six 
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antl somctunes, fi.lhng tl.e shell with i·1ce :md m('at, make 
a kind of pudding of it. The hal'd shell is used for hold
iug w_atcr, and some of th"m a1·e capacious enough ta 
contam 2S?. gallons; thesl', however, arc very tmrommon. 
'l'h<· fruit of the pompion cunstitutl'' a gre~t pal'( or the 
food of the common people dul'i11g the hot month~, in those 
placts where it grows. If' gathered w!tcn not much big
gt;r than a hen or goose egg, and p1·opcrly seasoned with 
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butter, &e. it makes a tolerable good sance for butcher's 
meat, aid L.; al~o used in soups. In England it is seldom 
u,;cd till grown t.> maturity. The thit·d species is abo 
u•cd in America for culina1·y purposes. The fruit is 
5athcrcd \<hen about half-grown, boiled, and raten as 
sauce to butcher's meat. The squashes arc also b~atcd 
in the same manne1·, and esteemed delicate eating. 

CUDDY, in great shi11s, a place lying bct1Vccn the 
captain-lieutenant's cabin and the quarter-deck, und•r 
the poop. It is dh·ided into 11artitions for the master 
and oth~r officers. 

CUl ante di11ortium, a writ that a woman divorced 
from her httshand has tu rccovel' her lands an<l tenements, 
which, brfm·c her covcrture, she held in fee simple, in 
tail, or ful' lire, from a person to whom her husband liacl 
alienated them during the marl'iagc, when it was not in 
her power to gainsay it. 

CVJ in -cita, a writ of entry which a widow may have 
against hirn to whom her husband in his lire-tim.c alien
ated her lands or tenements, without her consent first 
had, and her la\\ fully joining thel'cin. 

CUIRASS, a. piece of defensive armOlH', made of iron 
plate, wdl hammered, serving to cover the b4)d) from 
the nerk to the girdle, both before and behind: "hence, 

CUIRASSIERS, ravah·y armed with cuirasse:;, as 
most of the Germans fiu·mcl'ly were. 

CUL DEES, in the rhurch history, a sort ofmonkislt 
priests, formed)· iuhabitiug Scotland and Ireland. Be
ing l'cmarkablc for the religious exercises of preach
ing aml )J1"lying, they were called, by way of emi
nence, cultores JJei; whence is de1·h•cd the Wol'd cul
dees. Thry made choice of one of tltrir own fraternity 
to be thcil' Silia•itual hc~L<l, who was afterwal'tls called the 
Srots bishop. 

CULEUS, in Roman antiquity, the largest measure 
of capacity for thin!(S liquid, equal to 20 amphor:e, 01· 40 
11rnre. It contai11ed 145 gallons thrrc pints, English 
\\inc nwasure, nr 11,095 solid inches. 

CULEX, the gnat, a genus of insects belonging to 
the order of cliptci·a. The mouth is formed by a flexible 
~heath, inclosing bristles pointec.1 like stings. The 
.. mtrunre of the 1na.lrs are filiform; those of the frmalcs 
frathrrrd. 'l'here arc seven specirs. Thrsf' insrcts, 
too w('ll known by the severe punctures they inBirt, and 
the itching~ thence ar·bing, afford a 1nost intrresting 
history. Before they turn to flying insect,, tll<'y hare 
bren iu some measure fishes, under two cliff'cr{'nt forms. 
••You may olJsrne in stagnate watns," says IlarlJut, 
"from the beginning of lllay till winter, small grubs 
with their heads downwards, and their hinder parts on 
the surfate of the water; from which part arise~ siLlc
v;ays a kind of 'cnt-hole, or small hollow tube like a 
funnt.:l; and this is the organ of i·cspiration. The brad 
is armt.'ll with hooks that serve to sci:tc on insrcts and 
bit"> of gr:i..,s, on wl1ich it feeds. On the sitlcs are ]>lared 
four small fin~, by the hdp of ,,-hich the iu.sctt swims 
alJout, ;1ntl diHs to the IJuttom. Tht·!it' lan~e. rl'lain 
tJu:_il' f~-t·l~l tlul'ing a ful'tnight 01' th!T\.' WC'tk~, U{°tl·r 

"h"h·p"r"'d tlll'J turn to chryRalids. .\JI the pal'ls of 
the wm,::-:ct! tnsrrt nrr distinguishable thl'nugh the out
wa1 d l'l,bt.' that sht·oulls them. The chn·salid::; arc l'ollt•d 
up i11to "pirals. The situati.~1 anu shape of the win,Jpiiie 
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is then altel'<'d; it consists of two tubra near the Ii-. 
which occupy the place of the stigmata, through ..._ 
the winged insect is one day to breathe, These~ 
alids, constantly on the •urfacc of the wat.tr in order lo 
draw breath, abstain now fr<lm •ating; but upo11 tile 
least motion arc seen to unroll themseh·c.'I, and ptuge 
to the bottom, by means of little paddles situated at tlae 

~1:~~e;a~~·1~ ~~te;ta~~··~~ o: ~nu:t. da:; ~!:!.:~~ r=:; 
water was its element; but now it becomes an aerial 
insect, he can no longer exist in it. He SWt':lls llis head 
and bur~ts his inclosure. 'rho i·obe he lately wore turn; 
to a ship, of which the insect is the ma•t au1l the saU. If 
at the instant whett the gnat displays hi.• win!!' there 
arises a breeze, it IH'OHS to him a dreadful huaTicanr-· 
the water gets into the shi1>, and tlrn insrct, who is nof 
yet loosened from it, sinks, and is lost. But in calm 
weather, the gnat forsakes his slough, dries himselr, a;..,, 
inlo the air, and seeks to pump the alimentary juice of 
leaves, or the blood of men and beasts. The sting 
which our naked eye discovers, is but a tube, containing 
frrn or six spiculaof exquisite minuteness; somcdrntated 
at their extremity like tltc head of an at•row,otbers sharp. 
edged like razors. These spicula, introduced into the 
wins, act as pump-suckers, into which tbe blooil a.'!Crnds 
by reason of the smallness of the capillary tubes. The 
insect injects a small quantity of lirpmr into the woUDd, 
hy "hirh the blood beromes more Ou id, and is aeen 
through the microscope passing through those spicula. 
'l'he animal Rwells. g1·ows red, and d••e• not quit hi• hold 
till it has gorged itself. 'l'he lir1u11r it ha< injectedcaUIOS 
hy it• irritatiou that disagreeable itrhing whirh we es
pct'icncc; and which may he removed by volatile alkal~ 
or by scratching the part newly stung, and washing It 
witli vinegar. Rubbing ouc's sdf nt night with fuUen' 
ea1·th and water, lessens the 11ain and inflammation. Gnats 
perform the copulation in the air. The female deposit. 
her eggs on the water, by the help of hl·r mowable hinder 
part and her leg•, placing them onoby the sidcohnother 
in the form of a little boat. This vessel, compeeed of 
two or three hurnkell eg,i;s, swims on the water ror two 
or three daJs, after which they arc hatched. Jr a storm 
arises, the IJoats are sunk. En:-ry montbtbereis almh 
progeny of these insects. Were thry not d•voured by 
swallow~, other binls, and Uy scH•ral carnivorous inv..cts, 
the ait· would be dat·kened by them." 

Gnats in this country, howncr troublesome U1ty m11 
be, do not make us feel them so severely as the musketo 
flies (culex pi1iiens) do in forcign p;u-ts. Both day and 
ni.i;ht they come into the houses; and whrn the people an 
gone to bed, they begin their disal;'rerah1" humming, 8'' 
)ll'oach always nearer to the bed, andat last suck up• 
much blood thatthcycanhardlyfly away. Thebitu
blistcrs in peo1lle of a delicate constitution. Whrn ~ 
weather has been cool for some dan, the musketuell ... 
ap11ear: but where it changes agai;1, anti e8pedallyllt 
i·aiu, they gather frrr1ue<1tl)· in surh quantities 9ilo•tllll 
housrs, that their number is astonishing. In sulfrye.-. 
ing-s tht•y arrompany the cattle in g1't·atswarms from_• 

~~f~:~; ~';,!111~0~~~1Z,~~1:~· ~~t~·~~ ~1,~·~~~~;;~.~1;r~r~~a~'i! 
greatest heat of summer, thry are so numerous I~ 
places, that the air seems t•1 be quite full of them,~ 
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aJlj· nC'ar s·wam11~ :nul sta~natr wafrrs, suth a~ thr rinr 
.}l1)rri-; in :\ ew-.J ct'SC''-. Thr inhabitant.., the'l'l·fnrt• make 
a fire to cxpd thl'""t' tiisa~ret·ablc guests IJy the smokl'. 

ClL)ll:\:\TIO:\'. i11 astl'onumy, thr passa!!;r of any 
hrannly h•ulj nnr the mrridi:rn, or its greatest altitude 
for that da~·. S<'o G 1.••Hf;-s, ttS"e of. 

('TLPlffl'. i'4 not (<1s i-; rnl,;arly imagined) an oppro
hriott."inamr gi·n·nto the pri..,onct·bcfore hr is found ~uilty, 
h11t it i~ thr. rqil) of the dcrk of arraigns to thr pl'ilionrr, 
afttr he ha1J plrade'1 Xot<luilt); which pica was andentJy 
entered uprm the minnh's in an abhre,·iated form, non cul'; 
upon \\l1irh the ch'rk of tlte :tl'l'aigns. on behalf of the 
rrown. replies that thr prisoncl' is guilty, and that he is 
r~ntl) to prorc him so; '°"hicl1 is done by a like kind of ab
l>reviatiou. cul'prit, Rignif)ing that the king is ready to 
)Jl'OVC l1im guilt)" (frnm cul. that is, culpabili!i, guilty; and 
pt'it, Jll':C"itn sum, I a111 1·r:ttlJ to H'l'ify it). 4 Black. JJ9. 

(.;L l~M. 01· C..:rL,rns. Sec llwr.\NY. 
CL'LTL'Rf: '!flandi;. See llusoA~DRY. 
CLL\'Eltll'i, a long slender piece of orduance or ar-

tilkr,r. sen ing to carl'J a ball tu a great ,Jistance. ~fa
nl',t;C tkrln.·-; the: wrml from the Latin colub1·ina; others 
front rnluhrr. " snake;" rither on account of the 
lcn~h and slrnd(•rnrss of tlu• piece, or of the ravages it 
makt•<=. 'fhnt• nre three kindR of culvcrins, ,-iz. the ex
traordinary. the urclinai·J, anti the least.sized. 1. 'l'hc 
cul\Ct·in t:\traon1inat·)' has 5! inches bore; its length 32 
rnlihrrs. or· 13 fret; \\l'i!-;hs 4800 pounds; its load above 
12 pounds; rmTiC's a shot 5l inches lHamctcr, of twenty 
11ountls wright. Q, The 01·Ui11aJ'y culverin is 12 fed long; 
tarries a hall of l7 pournls 5 ounces; caliber 5! inrlies; its 
wri,!!;ltt 4500 1mu111I~. 3. The cuJvcrin of the lrast size 
has ib diamdl'I' .i in<:hC'!-l; is 12 fl•ct long; weighs about 
4flfJO pmmds; t:llTil•s a :shot .J! inches dia111etcr, weighing 
1~ pounds 9 ounrt'S. 

CLL\ EHT.\IL, amonp; sl1ipwrights, signifies the fas
trning or ktting of one timbr1· into auotl1cl', so that they 
<«H11111t ~lip out. as tlir corlings into the beams ofa ship. 

CL'~ll:'li UM. cum min, ag<'niusof the digJnia order, in 
thr pt·11ta111ll'ia cb'is of plants, anti i11 the natural mrthod 
rankln~ uuc.kr tht• ·Oth ol'der, umbellahe. The fruit is 
Mall• aud striakd; there nrl' four partial umbels, and the 
1mol11Cl'a a1·<1 quadrilid. There is but one species, viz. 
tthl· f~ 1ni1111m. Jt is au annual plant, perishing soon after 
thr S('f..'c) is rip<'. It rises nine or ten inclirs high in the 
warm rountrit·~. whrre it is cultivakd, but seldom rises 
almve four in thi~ countl'y. It has sometimes flowered 
H'rJ \\rll hr1·(', hut nrvrr hrings its seeds to perfl"Clion. 
The h•avrs are diYiflrd into lon.g nat·row srgments, like 
thos<• of frnnrl, but mufh smaller: they a1'C of a dt•ep grren, 
and gl'nrrally turner! backwal'd at thcil' extremity. The 
flowl'l'R gro\\ in small umbels at the top of thr stalks: thry 
ar•· rnmposrd of fin unN111al petals, of a pale hlutish co
)0111·. whidt arr sucrrl'ih'd b)· long, rhanneled, a1·omatic 
l\Ot·edt;. Thr plotnt is 1u-01ugatrd fm· sale in the i8land of 
l\falt;1. Thl' sn•dq h:n l' a bitl<'rish warm taste. accompa
nltd '1\ith an arnmatir flavour. not of the most agreeable 
kind. Thr) an.· rdai11r1l in the rnic;ed Pharmaropceia 
of thr col11·!!;r. pal'tirnlarly in thr rmplastrum cumini. 

CV:'\ 1Cl1Ll S, in mining, a trrm used by author~ in 
di~tinctinn from putru1.1. to rxpr<'ss the scvrral sort~ of 
p;tc;coa~·s and mis iu thc<oe subkrrant·an works. The 
tuniruli are th<i.c direct pMSaS'lS in mines where thc·y 
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w:ilk on !1nl'izontally; but the pntei nrc the pel'pernlicnlat· 
CL:h or 1ksct·11l!i. Tl-le raincrs in Gl'J'many rail thl::,e hy 
the uamestollen and schachts; the fir~-.t word l'Xtn·c,-;sin.~ 
tl1(' hnt·izo11tal, and the o:;econd the prrJ>f't1diculu1' ru1s. 
CU~ ILA, in botany, a genu~ of thr mono.~) 1iia ,-,r<ler, 

in the monandria cJass of plaut~, and in tht• notf•lt'al nw
tho1l rankin.i; under the 42d 01·de1·, nrticillaht.•. Tlir 
cm·<ilJa is l'ingrnt, with its uppcl' lip nrrt and plai11; there 
a1·c two filameul.;;, rastratctl, or wanting antl1er~; H,1~ 
seeds arc four. 'l~lierc arc four ~11ccics, 11011e uf \\ l1ifh 
ha• •ny rrmal'kable p1·opcl'ty. 

CC.NNll'GIJA)lL\, a genus of the lrtrandl"ia monn
gJnia class anti order. The calyx is fom·.tootl1t.'<l; the. 
col'olh\ four-cleft, with a short tubt; hcl'l'y Cl'O\\IH'd with 
a two-8C'tdec.l nut. Thel'e is one s1,edl'S. 

Cl;\OXIA, a genus of the dig)nia order, in the 1k
r:u11ll'ia rlass of plaut'i, and in the natu1•al mtlhod rank 
ing "ith those of "hich the order is doubtful. The C'n· 
rolla i• pentapetalous; the calyi.. prntnphyllou8; the cap
sule bil1Jcu1ar, acuminated, pol) spermous; the st)"ks lon.;rr 
than the flower. 'There is one species, a uati ;e of the 
Ca pr. 

CuOGOLO, in nalnral historv, the name of a stone 
much usctl by the Vcnetian'i iu gfnss-makiug, aml founcl 
in the rh+er Fesino. It is a smnH <;tone of an impun 
"hitr, of a shattery texture, and is of the shape of a pch 
bk. 

CUP-galls, in natural history, a name ,a;ivrn by au 
thors to a very singular kind of galls, found on the )caves 
of the oak aud some other trl'r•. Thry al'e nl' the figure 
ofa rup, ordrinkiug-glass \\ithontits foot. brin,i;rrgular 
conrs adhrring IJ~ their point or ap1·x to thr Jrnf; and the 
top or hroacl. parl is hn11owcd a. littk way. so that it aJl· 
prars like a drinking-glass with a covr1" which was madr. 
so small as not to closr it at the mouth, but fall a litUc 
way into it. 'I'Jiis cowr is flat, and has in the centre a 
wry small protuherance, rrsemblin.i; the nipplr of a WO· 
man's breast. This is of a pale g1•een, as is also the 
whole of the gall, excepting only its l'im that runs rournl 
about the top: this latter is of a scarlet colour, and that 
Yrl'Y beautiful. Sre CYNIPS. 

CUPAXIA, a genus of the mona1lel1il1ia ordrr, in the 
moncecin class of plants, and in the natural mrthot1 rank
ing under the 58th order, tricocrre. The calyx: of the 
malr is triphillous; the corolla prntaprtalous; the stami
na five. The cal) x of tlie frmale is triphi·llous; the co
rolla fri}letalous; the st) le trifid; antl a Jlai1• of seed•. 
There are thrre species, small trees or the West Indies, 
which possess no remarkable proprrty. 

CUPEL, in metallurgy. a small vessrl \\hirh absorb• 
metallic Uodirs when changed by fire into a fluid scol'ia; 
but retains them ac; long as they continue in their metal .. 
lie state. One of the most pl'oper matr1·inls for making a 
vessrl of this kind is the ashes of animal bones; thrre is 
srarrrly any other substance which so strongly rrsist~ ve
hement fire, and which so rradily imbibes mrtallic scorire. 
Srr CHE'l\IJ'iTRY. 
CCPEL~ATIO'I\, tl!r act ?f refining gold or Bilm• 

bJ m..ans ot a rupel. For tlus purpose nnotl1er vrssel 
called a muffle i-; made use of. \\ Hhi11 which one or more 
cupds arr 11lacrd. !h~ muftlr is plarrd upon a grate in 
a prupe1: furnace. \\1th Jts movth farin~ the door, and "" 
close to it as may be. The furnace being fillrtl up with 
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fuel, some lighted cliarcoal is thrown on the top, and 
what fuel is alt<·rwards necessary is supplied through a 
do<Jt' abuvc. The cup<ls are set in the muillc; and being 
gradually ht ated by lhe successim kindling of the fuel, 
tbty m·c kl'pt red-hot for some time, that the moisture 
whirh they strongly retain may be completely dissipated; 
Cor if any vapours should issue from them after the metal 
is put in, thry would occasion it to sputtu, and a part of 
it to be thrown off in little drops. In the sides of the 
mu file are somr perpendicular slits, with a knoll onr the 
top of each, to prevent any small pieces of coals or ashes 
f1·om falling in. The door, or some apertuJ'cs in it, be
ing kept open, for the inspection of the cupcls, fresh air 
entcl's in tu thr muffil·, and passes off through these slits; 
by laying some IJurning charcoal on an iron plate lH~f'orc 
the door, the air is heated before its admission; and by 
remo\'ing the charcoal, 01· supplying mot'c, the heat in 
the caYity of the muflle may be somewhat diminished or 
inercased more speedily than can be effected by Snjlpres
sing 01· exciting the fire in the furnace on the outside of 
the mu fir. 'l'he l'Cnewal of the air also is necessary for 
promoting the scarification of the lead. See CnEMISTllY. 

The cu pd bd11g of a full red heat, the lead, c:1st iuto 
a smooth bullet that it may not scratch or injure the sur
face, is laid lightly in the cavity; it immediately melts, 
and then lhe gold 01• silvcl' to be cupclled is cautiously 
intl'Oduced, rithcr by means of a small iron ladle, or by 
wrapping them in paper, and dt•opping them on the lead 
with a 1iai1· ol tongs. The quantity of !cat! should be at 
least thl'CC or four till\('S tJ1at of the fine metal; but when 
gold is \'Cl'Y in111u1·c, it requires 10 or 12 times its c1uan
tity of lead f01· cupellation. It is l'eckoned that co11p01· 
requires for its sco1·ifirntion about 1 O times its wright of 
kad; that \\-ht'n copper and gold arc mixed in equal quan
tities, tho coppl'l' is so ~111ch d<'fcndrll by the gold, ns not 
to be srparable with less than 20 times il'.i weight of lead; 
and that wlirn copprr is in YCl'Y small propnrtion, as a 
•!Oth 01· soth part of the gold er silvel', upwards of 60 
pal'ls ol' lead arc nerrssary for une of the copprr. The 
l'upel must alwaJs weigh at least half as m11cl1 as the leatl 
and co)1}H'r~ for othcl'wisc it will not be suflicieut for rc
n~h·ing half the scoria; there is little d:mger, however, 
of cupcls being made loo small for the quantity of a gold 
:tssaY. 

The mhturr being lu·ought into thin fusion, the hra.t 
is to be rrgulatrd according to the appcaranres, and in 
this ronsists the principal nicet~· of the opt•ratim1. H a 
"·arious-rolourcd skin risrs at the top, which liqurfJin,;, 
runs off to the sides, and is there absorbed hy thr. cupd, 
Yisibly staining the 11arts it u1ters; if a fresh scoria con
tinually surt·rcds, and is absorbed nearly as fast ns it is 
formed, only a fine circle of it remaining round the 
edge nt' the metal; if the lead appears in gentle motion, 
and throw-; up a fume a little way from the St1l'farc; 
then the tit·e is of the proper degree, and the process 
goes on !lliurce'S'"fully. 

Surh a li<t') brightnrss of the cupcl as prcwnts its 
rnlou1· fr.om l>l'ing distiuguislted, am] the furnes of tl1c 
lead ri"'m~ up alm11st te the arrh of the mufllr. arc 
marks oft11to i,trong :l heat: though it mu!\t br obst.•rn:cl, 
that the Cle\"ation Ol" the fumes is not al\\'itJS iu propor
tion to the de151·ee of heat; for if the heat greatly exc~eds 
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the due limits, both the fumes and cballltlon wlll ealNIJ 
erase. In thrtic drcumsfance• the fire must nee~ 
be diminished; for while the lead boil• and 1111okeo 'fe. 
hemently, its fumes arc a1•t to carry off &om• part oftW 

f;:~l;0}1~~.~·~~~:.::;li:::~ 1!~,~1:~~i,!';:Jh:n~":{..,~ 
Yided into globulrs, whirh lying •li•rontinued oa Ille 
cupel after the process is finished, rannot t88ily be alo 
lerted; if there is no ebullitiou or l'um1·s, thr !ICorificallaii 
docs not appeal' to go on. Too weak a heat is knon 
by the dull l'Cdness of the cupel, by the fume not risingo 
from the surface of the lead, and the sroria appearing 
likr bright drops in languid motion, or arrumulattd, or 
gl'owing cons1>tent all over the 111rlt1l. The form ofthe 
surface affo,.ds also an useful murk of the dogt'f<l of 
heat; the strougcr the fire tht.• more convex h1thesurf'ICC', 
a.ml the weaker the more flat; in this point, howeVflr, 
regard must be had to the <t11"11tity of mrlal; a l•rgt' 
quantity being always flatter than a •mall one in an 
C<pial fire. 

Towards the encl of the \ll'Orcss, the fire must be in
creased; fol' the greatest part of the fusible metal lead 
briug now wol'krtl off, the gold ancl sih·er wiH not con
tinue melted in the heat that was suffirient btrnl't'. ·'• 
the last l'Cmains of the h•atl are st•pa1'ating, the rainbow 
colours on the surface bt•comc mo1·c \'iYid, and varioual7 
intersect one anothrr with quirk motions. Soon anu, 
dhm11pcaJ'ing aJI at 1mt'c, a sudden luminous hrigbtMM 
of the button of gold and silver shows the tn'OCrss to Ito 
finished. The eupcl is tl1cn drawn forwards toWM!a 
the mouth of me muflk; and the button, as soon Ill 
g1·own fully solid, takrn out. 

CUPHl>A, in botany, agrnusofthr monogyniaorder, 
in the dodccand1-ia class of vlants. The calyx ill aix 
toothed; the corolla six petallt'd. imrple rolr.111·; annual. 
'!'here is but one spcdts kuown, a native of Pennsylvania; 
llowus in September. (r) 

CUPOLA, in a1·chilrrturl', a s11herical vault; or the 
round top of the dome of a. church, in form of a cap 
inverf.('<l. 

CUl'PIXG, in SUl'.<;Cry, the operation of applymg
cupping-glasses for the <lisrhar.~c ol blood, and other 
humours, by the skin. Sre St:noERY. 

CUPRESSCS, the C)\ll'CSS-t1·1·r, n grn•• or t~ mo
nadelphia order, in the mnm.eria rlass of plants, and ~11.the 
nalural method ranking- lm1~c-r thr 51st ordr-r, contfene. 
'l'lte male caln:. is a scale of the catkin; thrre is noconl
la; the anthr1:.:c are four, sessile, and without ftllUllC!lltL 
Thr calyx of the female is a scale of the •!robi!Ult ad 
uniftol'o:ts; instrad of the st~ lus thrre are hollow~ tbo 
fruit is an anguli.ltrd nut. Tlu.·1·c arc sc\'rn s11ecte11; die 
most l'e111arkablc a11l the following: J. The scmper~ 
or rYcrgrccn, with au upri~lit straight sh·m, t.-, 
branching all l'ouncl, almost from the bottom upwards. fi.. 

;~1:~1~~~:.~::;~:5q~1?0%;l~1~t1::r 4~;·i~•:.<·l~c~"'n·~~-;i;~; ~i~t,cH: 
small, narrow, C'rrct rnrgrern kan·s, placr1l itnbftcati9, 
and flnWfl'S and fruit from the sitle• of the hranrh~_! 
The thyoides, or rnrg1'f'cn _\rurriran cypr1•sf4, ro'!'~ 
ralkd white cedar, has an1 UJlright ~t~m b1•.ucbtng' llll 
into numcrou!'I two-edged branrlll'~, r1smg 20 or ~ ... 
high, omamented with the Oat C\ergreen leavts, -
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cated like the arbor vitre, am! ;mall blue conrs, the size 
of juniper-bf'l'l'Ies. 3. The tlisticha, or deciduous Ame
rican cy1n·etts, has an errrt trunk, retaining a larg(· bulk, 
bran<"lling wide and regular' grows 50 or GO fn~t. high, 
with small sprt>ading deciduous kaves. arran:.;rd <11stich
ous, or along two side!il of the branches. AU tlit:~e spe
cies are rai!m.J from st•,•ds, and "ill sometimes also grow 
from cuttings; but tliost> raisr-d from s·~rds pron• thr ltand
somest 1»1ant~. The scrd~ al'C pl'ocurcd jn theil' co11rs 
from the s~dsrnt·n, anti b) exposing them to a model'atc 
heat, they rra•lily opl'n, and discharge t11rir seeds freely. 
'rl1r: season for sowing tlU .. 'IH is ~HI) time in l\larch; and 
thf'y grow frerly 011 a bed of common light earth, especi
ally the first and thi•·•l sprrics. 

'l'he wood of the first sprrirs is sail] to rc~i~t worms, 
moths, ancl pntrd'arthn, and to last many CC'nturics. The 
cotii11.'i in wliif11 thr At hrnians 'rrrc uc;cd to bur,v thcit· hc
roc~. w<·n~ 111:uk, S:IJS Tli11Q didr~. of this wood; as \H'l'C 
likewise tlu• rlu·st~ ro11tai11i11~ tltc E~) ptian mummie.:;. 
'l'hc do01·s of St. Peter's chunh at Rome wcl'c originally 
of the same matcl'iab. These. aftc1· lasting upw:ll'{1S of 
600 year~. at thr end of wliith they did not cliscovel' thl' 
Amallrst te111lt11cy ti, dl'ra), wl'l'e 1·cmowd by 01·drr of 
popt.• Eug(•uiu:; l V. and galt's of lm.1ss substituted in thrir 
plan•. 'l'lw s1unr trl·~~ has lHwn eitollcd a.s a remedy in 
pulmonic dhwasl's, from its suppw;l'd 1wopcrty of mC'lio
ratin.!i the air h) its bnlsamir C'.\.halations; upon whid1 ar
couut mauy audt'llt php;il ians of the eastern rounlrirs 
ust:'tl lo send thl'i1· pafo•uts to the island of Camlia, \\ hrrc 
thesf' trc{'s grC\\ in gt'l•at alnmdanrc. In that bland, sn~ s 
l\.Ulkr, tlll' Q p1·c'Kfit-freer.; wrr·c bO Junativc a commodity. 
that the 11la11tatio11.'i wrrr rallrd dos filre; tlu· frlling nf 
one of them IJring 1·1•rkn1wd a claug·litel'·s portion. CJiwcss, 
saJs Mr. Pococke, is tilt• only ti·cc that grows towal'<ls 
the top ol' mount I.rbanon, and hri11g nipped by the cold, 
grows like a small oak. Noah's ark is rommonly sup
posrcl to han beeu made of this !,.inti of wood. 

(;UltA'l'E, is hr who n•prcsrnts the inrnmbrnt of a 
rh11rd1, pa1·s1111. or ,·irar. and performs didnc senicc in 
his slt•Hl; and ln ca<.;C of µhm.tlitics of lil'ings. or where a 
rkl'~)'man i'\ oltl and infii·m, it is requisite there should be 
a ruratl' to pnli>l'm thr. cure of the church. He i!f to be 
Hrcn~rd and :ulmitcr1l hy the bishop of the diorl·st~, or by 
nn or·diuary ha' ing rpis(•o11al,i11risdirtion: and when a cu
rate has tl11· approbation of the hisho11, he usually ap
JL>iwts thl~ s.,J;u·.\ tnn; :uul in surh rasc, if he is not paid, 
thrc11raW ha" a. propl'I' 1·cm1·1l)' in thr cC'rlrsiastical rourt, 
by a s•••p:rstration ot' thl' lll'oC.t• of the benrficc; but if he 
has no lirf'IH'<' fl'Om the bis hot•• he is put to his remedy at 
comm:m law. \\hrrr hr must proYe thr agrrrment. 

l'lJRA'l'l<:LLA, a gl'Hus of the dig)11ia.ordrr, IJrlon.~
ing ft) the polJaru!J·ia l lass of pla11ts, and in tht· 11at11r1ll 
mcthrul 1;111ki11.:;- with tlio!;t' of whirh the 01·dt'I' is doubt
ful. 'fhr ral.Y .x i~ pr11l.<1ph~ llous; the pt't~ll'i fo11r; the 
st)'kH t\\o; thr nq1~11ks bipartite, '"itlt the u:lls dL;
pc1·1nous. 

C Pll \TOR, :unn11,g ri \"ilianc;. n pr1·son l'l'~11ladJ ap
poinft•d to m1magt• the nffairi1 ,,f rniirnrs. Ol' JU'l"RM1.r.; mad, 
fkaf, dumb. , <', Ju rn1111tJ'il'~ wlu·1·<• thr rh ii law prc•
\:ail"'" minol'8 hnw tutors u.i;;sj~nrd thrrn till tlJf')'' an· of 
the n,t;'t' of 1-4. ltd\lrrn wliirh and 25 tin•)'· l1a\c n1rnlu1·s 
appr>inti·tl t h1·111. 'l'lierc nrr also 1·urators for the t·statc 
oftleMors, and of Jl<'J"Sons tl)illg without l1drs. 

UUR 

CURCULlO, in zoology, a genus of """·ct' u11"ng
ing to the ordri· of colco1itcra. The feelers arc suurla
Yah'd, and rest u11on the !-llOut, which is rrominrnt and 
horn~·. Thr".ir insrcts nl'c dh ith·<l into thr following 
families: 1. Those which ham the rostrum longer than 
the tl.orax, aud whose thighs arc simple. 2. Those 
which haYC the rostl'um longer than the thorax, and the 
thigh~ thicker and made for lraping. 3. Thosr "hirh 
han the rostrum longer than thr tho1·ax, and the tlli;.;hs 
dcutated. 4. Those wl1ich have dcutated thii;hs, aucl a 
rostrum shortrl' than the thorax. 5. Those whoi;c thighs 
are without trrth 01· spines, and tl1c rostrum sho;·trr 
than the thorax. There are no kss than 95 !-}l!.'rir~. 
pl·inripally distinguished by thcil• colour. 

'rl1c larne of the curruliones do not diffe1• from those 
of most colt·optel'Ous insrcts. Tliry bear a rcsrmhlanrf" 
to oblong soft \VOl'ms. rrhry art" Pl'O\ ickd antr1·iorl~· 
with sh ~raly legs, nud the head likcwisr is scaly. U111 
the plares whrrc thm;c Jarne 1lwl'l l, aml thrir tl'an'\t'tJl'· 
matiuns, afford some si11gularitics. S()rnr spcrics of thrm, 
that arr dn~:uJrtl for the misrhicf thr,r tlo in granarir!. 
fi1~·1 means to intl'oducc thcm<;clns. w11ill~ 'ct r-;mall, into 
grains .of ro1·n, and the1·c make their abotl<» It i~ q•1·y 
diffirult tn di .. r·Mrr them. as thn lie conrraled \\ithin the 
g-1·ai11. Thnc thty g1·ow at -kisu1·r. enlarging tlH·ir 
dwcllin.;-placc~ as th'')' g1·uw. at the l"X)H'll"it' ol' the i11tc-
1·:01• lUCal of thr grain nu which tlll'J l"l·r11. Cot·n-lofts 
are oft··n laid waste h\· thrsc i11.,ccl'i, \\ lti)SC numl.tt•1·s Hl'C 

sn111ctiml'S so g1·eat as· to dc\·0111· anti dr~t1·oy all thr. g1-:.li11. 
\Vhen tlic insect. aftl'l' ha' ill~ l'al<'n up the mral, i .. rnme 
to its full size, it J'rmaini; within the ::;1·ain. llidtkll mukr 
thr empty husk, \\ltich subsists alone; arnl thl'rC t1·~111s
formcd. it brromcs a cl11·,rsalis, nm· dors it h.•a\ L' it till a 
pcrfrcl insert, making its wa)· th1·out;lt tl1<.' husk of the 
grni11. Jt is no easy mattrr to cliscnnr by the cyr the 
gl'ctins of COl'll thus attacked and l1allowed out h)' those 
inserts, as they outwardly apptar ];u-i;e and full: but the 
condition the cu1·culio has J'('duC'ed thrm to, 1·rmkr3 tlH·m 
much lightcl'; and if you tl11·ow <'Ol'll infc~ted by these in
sects into the watel', all thr. spoikd g1·ains will swim. and 
the rest sink to the bottom. Other Iarvre of rurrulionts 
arc not so fond of com, b tit lix in thr samr manurr on 
several othrr seed... BrDt1'i. pras. and kntils, lhat arc 
prcsc1Tr<l dry, are liable to be eaten b) these little ani
mali,; whirl1 prry upon the inward part of tltr ~rai11, 
whl'J'c thl'Y han taken up their hahitation. and do not 
romc f01·th till they have complctrd thrii· fran5formatio11, 
by l.treaking through the outward hu"ik of thC' grain: this 
is discovel'al.tlc by casting those grains into Willer: those 
that swim arc genrrnlly prrforakd b} th(~ rurruliom·s. 
Other species arc lodged in the inside of plants. Thu 
heads of at·tirhokrs and thistles arc often bm'l·d t]1!'011.!?'h 
and ratrn away by the. hu·,-.e of lar~c cut·rnlion~·~. 
Anothc1· spcdrs sma]k1·, but '-ingular. piern·s anti iu~ 
w;u·tlly ronsnmcs the Jeans of {')m~. It f1·l·qurnth· hap~ 

~~~: .~~H~~ :~l~:~~:~l~~Jl~,~~~~1~s ~::·l.a:>'/~~nri~.1~::~:~~=\~~~~ 
!he \\ hulr remaindrr of the leaf i"I ~rrt•n. l·pc)n iw•prct
rng lht·sr kans, the tleafl part appt~ar"I to fot·m a kin1) of 
h.:i.:.;- 01· ~m:dl bl:uldt•r. The two Jamin~ 01• outwi!Y~l JIC'l
l 1~·ks ol the kaf, as well alJow ns lwlim, all'l" rntin, hut 
1hstant anti s~·pa1·att·tl from t•ach othrr; \\ hil-.,t the p:tl't .. lt· 
rh)Ol<I that hes between them has bcrn con,umcd by ~c. 
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''Cl'al small lar;;c of Ilic c11rc11lio, whic11 have made 
thcmscln' tl1at dwcllin!<• in "hich they may he met 
with. After their transformation they come forth. by 
pierci11.o; a kind of bladder, and l\irn bring to a curc~lio 
tlrnt 1s hl'own, 8mall, and hard to catch, from the mm
blrness witJ1 which it leaps. 'l'he propHty of leaping;, 
allotted tu this single s11ccies, depend& on the shape and 

lcnJ~~1I~;b~:,fl~l~~:~.~:f,~~' a genus of the monogynia or-
der, rn the monandria class of plants. aml in ttie. natural 

- meth.od ranking under the ri!;hth order, sritarniurre. lt 
has lour ha1·rc11 stamina, with a fif1h fertile. There are 
tlil·ec species: 1. The i·otuntla, wi1h a ronnd root, ha\-
ing a fl<:"ihy-jointcd l'oot likr that of ginge1', hut round; 
which st·ulls up sPvcral 8pcar-shaped oval lca,rcs, that 
i·isc 111m:-mls of a foot l1igl1, and are of as ea-green colour. 
f~rom hetwf"en tht'se arise the flower-stalks, supporting 
a loose s11ike of tlowct's of a pale yellowish colour, in
dosctl in sen~ral diffcrrnt spathre, or sheaths, which 
<h·op oft'. The tlowers are nf'v-er succeeded bv seeds in 
En,i;lant!. 2. The lonp;a has long fleshy routs of a 
c1np-)'ellow colou1·. which spt·end under the surfare of 
thr f;'1'<H111d like those of giugcr; they arc about the 
thirkuess of a. man's finger, having many round knotty 
riL·cks, from which al'ise four or five large spear-shaped 
lrans, standi11g upon long foot-stalks. The flowers 
p;row in loose •rnly spikes on the top of the footstalks, 
which 1·ise from thr, larger knobs of the roots, and grow 
about a foot high; they a1·e of a yellowish-red colour, and 
shaped somewhat like those of the Indian recd. 3. The 
pall ill a, "hicll dift'rrs from the others in brin~ an annual 
}ll:rnt. These plants grow natm·ally in India, whrnre 
the roots at·e brought to Europe for usr. Thry are very 
kndel', ~o will not live in this countl'y unless kept con
stantly m a stove. They are pro1lagated by parting 
the roots. The root rommunirates a bea11tiiul but per
ishable yellow dye, with alum, to woollrn, cotton, or 
linen. ln medicine it is esteemed an apcrirnt and cm
mcna~ogue, antl of singulai• efficacy in the jaunt.lice. 

C t..;IUA, in Roman antiquity, ~ crl'tain division, or 
po1·tiou of a tl'ibe. Romulus divided the J>Cople into 30 
n1l'He, or w.al'(ls, '"·hereof there were 1 o in rve1·y tribe, 
Hi at each nnght keep the cel'cmonics of their feasts and 
sacrificrs in the temple, or holy pl are, a11pointed for every 
rnria. The priest of the curia was called curio. 

CURIA, in the English Jaw, generally signifies a court; 
and has been taken for the customary tenants, who lio 
their suit and service at the comt or tl1e lol'll. 

CuRu. ad-visarc "l.ntlt, a deliberation which a court of 
justice takes upon some point of difficulty that arises in 
a cause, before they give judgment. 

Cunu aqure cur~us, a court heltl by the lord of the 
manor of Gravesend, for the better mana,gemcnt of ba1·
ges and boats that use the passage on the Thames be
tween that place and London, &c _ 

CCRI.< c/a11denda, a writ that lies ti> rompcl a man to 
make a fence, or wall, between his la1ids and that oftbe 
plaintiff. 

CURIOSUS, an officer of the Roman empire, during 
the m1~dle age; when one or two we.re dcspatrhed an
nually mto each province to take cal'e that no frauds or 
abuses were committed with reg:u'tl to the post<i "'1d 
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!'Oatis, and to brin;'l', intclligenrc to rourt of what pu.rd 
rn the pi•onnces. l hey answer nearly tn what arc call
etl compfrollc1·s. 

CUHRANS, or CrrnRA1'TS, Sec RrnE.•. 
CuRHA!'';''S, also signify a smaller kintl of gral"'S 

brought p1·mc•pally from Zante aml Ccphalonia, Tho 
are gathered o.ff the bunches, and laitl to flry in the ~u!. 
an~l 80 put up m large hu~ts. 'l'l.1e~· al'e opening and pee. 
to1 al, hut are more used m the kitchen than in inrtlirin"' 

C'.URREN'I', in hJdrograph~·· ast1·cam or Ou, ofwa: 
tor m any 4~1·cchon. In thr sea c11nrnts are rither m~ 
tu1·al, .occa8~oned by .the diul'na.l motion of the rarth 
ro~oul 1ts a..x1s, or accule:ital, caused by the watrr:-J l.leing 
driven agail~st promontot·ics, 01• into gulphs aml sh-eight-;, 
whel'e \\ant111g room to sp1·ea<l, tlH'J. at"e drinn bark 
and thus disturb tho Ol'dina1·y flux or thr sea. Dr. Ila!'. 
ley make~ it highly probable that in the Down• there aro 
under-currents, IJy which as much water is carried out 
as is hroug·ht in by the upper currents. 

CuRH.ENTS, iu navigation, are certain settings of tlu~ 
stl'eam, by which ships arc compclkd to alirr thC'ir 
coul'SC or Hlocity, or IJoth, arnl submit to thr motion im .. 
p1·esscd upon them by the current. The knowledge of 
thf"m being so uccessary an artidr in naYigation, Wl~ 
sha.ll show a mure accm·atc way of tliscove1•lng the way 
they set, togethrr with their strength, th~n that of 
guessing by the ripplings of the watel', and by tho 
dr1V1ng . ~f the froth along shorr. Take your ship's 
b~a.t, with thre~ 01: fom· men, a compass. a log-line 
w1~h a. h\l',i;c l~g to it, a~HI a kettle or iron pot. with a 
coil or two of rnch ropclasten~d to its bale. Whrn at a 
propc1· distance f1·om thr shi}J. hcarn your kettlr ovrr. 
boal'd, arn.l let it siI1k 80 or 100 fatftoms, \Vhirh will 
ritlc the boat nea1·ly as fast as if at anchor. llra\'c ynur 
log, a1~d turn yo111· half-minute glass, observing at thr 
same bmc to set the cll'ift of the log by the rompa.•s: 
then wtll tl~e knots run out during the half-minutr, ~H 
the cunent s sfrcngth, and the compass its setting . .:\nw 
to know how to make pro1>er allowances for rurrl'nts, it 
is. evident, if a ruri·ent sets just with the course of the 
ship, tht•n the motion of the ship is increased by as 
mutl1 as is the_ d1·jft ot· velocity of the curl'ent; SJ1d jfa 
cur1:ent. sets directly against the ship's course, then tJ1c 
rnotwn 1s retal'ded in p1·opurtion to the nlocif.y of the 
current. Hence it is plain. 1. If the velocity of the 
current be less than that ol' the ship, then the s\1ip will 
get so murh ahead, as is the tlifferencc of these \'t'loci
ties. 2. If the velocity of the curl'ent be greater than 
tha~ of the sl11Ji, then the ship will fall so much aste~ 
as is the difference of these velocities. 5. If the vcloc•· 
ty .of the cm·rent be equal to that of the ship, then tho 
sh1p,w11l stand still, the one velocity destroying the otht~· 

If the current thwarts the course of a ship, then 11 
not only. lcss?ns or augments her velocity, but gives her 
a new d11'ectwn; compoundetl of the course ahc steers. 
and the setting of the current- Suppose a ship sails by 
the compass directly south, 96 miles in 24 hours, in a 
Cut'l'Cnt that S<'ts cast 45 miles in the same time: re· 
quirctl the ship's true course an<l distance. It is e\·i
dent that the ship will run upon the diagonal of ape,. 
rallclogrmn, of wliirh the sides are 96 and 45: the 
length of this diagonal is founli to be 106 miles, equal 
lo 010' +45•. See NATIG.lTIO!f. 
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CURRIER$. In England no currier shall u•e the 
trade of a butchrr, tan111~r, &c. or .. hall curry skin" in
sufticitntly fanned, or ga.ih a.ny hiclc of leather, on p:tin 
of forfcitin,t; for entry hide or skiut 6s. Sil. If any n1r
rit·r do Mt curry lt·ather sent to him. within lfi dayg 
between ·'lir.haclma,., and Latly-Jay, and in eight days 
at other times, he shall on conviction thereof forfeit 5l. 
12 Geo. 11. r. 25. Enry currier or t.lrc!'tser of hidc!i in 
uil, shall annually take out a licence from the commis
sioncr!i or officers of excise. 

CURRYING, the method of preparing leather with 
oil, tallo .... ·, &.c. The chief business is to soften and sup
ple cows' and calves' skins, which make the uppcr
leathl'l's and qua1·tc1•s of shoes, covcl'ings of sadtllcs, 
coad,cs, anc.l othcrarticlc!i which must keep out watrr. 
I. These skins, after coming from the tanncl''s y:u·d, 
having many flrshy fibres on them, the curJ'icr soaks 
tht·m some time in common water. E. He takrs thrm 
out, and st1·rtclws lhrm on a very c\·cn woo<ll·n horse; 
then with a paring kuifc, be scrapes off the supcl'ftuous 
flesh, and puts tlicm into soak again. s. Ile puts them 
wt•t on a luu·dk, and h·ampks them "ith his h!.!cls. till 
tlieJ begin to i;row sofL an<l pliant. 4. He soaks them 
in train oil, wliid1, by its un•tuous quality, is thr bt·'it 
liq•1or for the pur1wsc. 5. Uc s111·catls ti1cm on large 
tables, aml fa~tcns them at the c11tls. Then, witl1 the 
help of an in~trumrnt called a pummel, which is a tl1ick 
11iccc of wood, till' under side ofwhil'h is full of furrows 
rrossing each othrr, he folds, squeezes. and mon•s them 
forwards a111l l.Htckwal'ds srveral times, undc1· the tt'(•th 
of this i11-;ti·u1m·nt, whirh breaks their too great stilf
nrss. 'l'hb is \\hat is proprrly called curryin.~. The 
ordcl' and n11mbt•1· or these ope1·aho11s are 'aried Uy dit'. 
fen•nt n11'l"it:rs. hut the matcl'ial part is alwa}s the samr. 
6. After the ski11s arc rul'l'ied, tl1crc may be orc:ac;ion to 
colour them. 'l'ht• rnlou1·s a1·c black, \\hite, red, JCl
low, and green: the other colours a1•e gi,·eu by the ~kin
nr1·s, who ditfe1· from cu1•rirrs in this, that they apply 
thd1· r•1lours on the fksh side, the run·ie1·s on the hair 
sitll>. In ordt·r to \\ldten skins, they are rubbrd with 
lumps of c:halk, 01· whitt• lead, and aftCl'\\'ards with pu
mirt·-stonr. ; . '" l1t•11 a ~kin i~ to he made blark, at'trr 
having oil<·d arul d1·it•d it, he passes oYcr it a pulfdipt in 
"t'alt'r i111p1·t·~nakd \\itl1 i1·on: anil after this first wrt
tiit~, l1r ~i'fcs it :Ut11ther in a "·ater p1·1:paretl with soot, 
'in<."gur, and gum :.ll'ahit:. Tht•sc ditfc1·ent c.lyt'S gradu
all.r turn the ~kin blatk. aull the ope1·atio11s hl'C 1·epeat. 
cd till it ii.; of a shi11i11g blat'k. The grain antl w1•i11kle-i 
whif'lt co11tdlrnh~ to the suppleness of calves' and co\\s' 
lratl1N·, ai-e rnadl' li) tllc rdterated folds ghen to the 
i;kin in t'' l'I'.} tlil"<'t'tiun, and by the ca1·e taken to ~~ra1m 
off :JI hard pal'ts on the ruloul'e<l side. 

Cl'RSIJ\'(i 1111<1 naari11i;, an offence agaiust Gu<l 
an cl nli~in11, aud ll 'i<'e of all other~ thr mo~t extravn
~oint anfl una<Tfmntahll·, as ha\ ing- tw brndit or atl
'\';Uttagn ath'1uli11g i.t. [lly the ht'it act a.~ninst thio; 
crime·. if nu) 1w1"S1111 of thl' n.;c of s:xtt·l'n )·tal's or 
upwunl~, ~hall n11·sr or s\n~u- by tl1c lliilnl' of' GvcJ,. 
C.:hl'i.~t Jc·su~. 01• the J~olJ (lho:-.t. nrry 1'~'1'5v!I ~o flf
fnul111~. brm~ tlu·1·cot comirtf·d. sl1all f•JJ·fl it an1l 11 .. y 
tht' Eittlll uf_ 1'11\.l)-SC\l'll Ct'llfS fut· C\(I"Y !oiU; Ii prof~:l1l' 
cuia1· 01· oath; a11d in cac;e he or sht~ ~ha·ll n·fu&P or Jtc
glect to 1•a) Ilic >aid forfritu1._., or pods anti thtkls 
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cannot be found, whereof to levy the same by distress, 
hr or she shall be committed to thr hou::,e of COl'l'ection 
of thr prop£"l• county. not exceeding twenty-four hou1·s, 
for cvc1·y such oft.\.>nce of which such person hha.ll I.Jo 
com·ided: and whosoever of the age of sixteen years or 
upwards, shall curse 01• swear by any other name or 
thiug as afuresai<l, an<l shall be convicte<l thereof, shall 
forfeit an<l pay the sum of forty cents for every such 
cul'~C or oath; and in case such otfender shall nrglcct or 
refuse to satisfy such forfciturr, or no gwuls 01· chattrls 
can Ue found, wl11.>1·cof to le,-y the same by distres!:i, he 
or she shall be com1nittetl to the how~c of COl'l'Cction of 
the proper county, not exceeding twehe hours fol' every 
such offence. (b) 

CURSLTOR, an officer or clerk belonging to the 
chancery, who make out original writs; ol' these thtre 
arc 2-l in number, and to each are aJJotte<l Sl:vcral 
counties. 

CURSOR, in mathematical instrument~, is :tny 
small piece that slides; as the piece in an equinoctial 
ring-dial that slides to the day or the month; the Jilli~ 
lahcl of bl'ass dh·idcd like a liue of sines, and sliding 
in a grooYc along the middle of another label, rcpn~. 
Rt•nti11g the horizon in the analc1uma; and likewise a 
bt·ass point snc\\ed on the bcam-compa..,scs, which may 
be moved along the heam for the striking of greater or 
less ri1·cks. 
CURT~\TE distance, in astronomy, the <ltl;tanre. of 

a planet from the sun to that point where a pcrpemli
cnlar let fall from the planet meets with the eclipti1-. 

CURTEY.l'I, cmtana, in the British customs. kin[.; 
Edward the Confessor's sword, bor1w Ucfore thr pri11te 
at co1·011ation~. Its point is said to be broken off, as ~m 
cmhlcm of mercy. 
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URTAIN, or CounTil!l, in fortificatiun, 
ii:; that 1m1·tof the ra111pa11. of a place which is bet\\ ht 
the flank of two hastions bordl.'rctl with a parapet tin 
feet hi1;h, behind which the soldiers stan<l to fl1·c upon 
the covc1·e<l wav i11to the moat. As it is the best <ll·
fcndcd of any 1;artof the rampart, besiegers ne,·er ear
l'J on their attar ks against the cui·tain, but against the 
faces of the ba.,tions, because of their being <lcten<l1•d 
011\y by one Hank. 

CU RT I SA. a gen us of the tetran<lria monogyni.t cl.L>S 
aml orllel'. Tlic calyx is foul' parted; pl'tals fu111·; clrupl' 
superior, roundis!1, s;:crulent, with a four or five cclletl 
nllt. Thnl' is one species, a free of the Cape. 

CURVATURE of a line, is the 11ec11liar manner of 
its bcn<ling or flrxure, by which it beconics a cunc of 
suth and such peculiar properties. 

Any two arrhcsof cunc linc"t touch cacl1 othe1· when 
the same rigl1t line is the tange11t of both at the same 
p11int; but when they arc applit•c.l upon each othl'I" in 
this mamwr, they never perfectly coincide, unless they 
arr similar al'Chrs of equal autl similar figurrs; anti tl1e 
r111·rnturc of linrs admits of i111.1t•finite rnrietJ. ll•'<'aui;e 
tl1r t'llr\'aturc is uniform in a given cirdt•. and may he 
,·;u~h·d _at ple;burc in tl1l'm by t'1!l~rgiJ1.i; 1tt· dimiuhiiing 
their Jrn1111·tt·rs, thr cur,atm·c of cu-cles stt'ns fot• mc:a .. 
buring tl11tt tit' othrr line .... 

Of all tlil' ri~·drs that touch a curve iu a11y gin>n 
po1.11t. tl1at is .,~1tl to han• tl.ae same cunatur~ with it, 
"lurh tond1es :t ~o close!.', tLal no rirtlc can he u1·awn 
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t111·1rng!1 the 11oint of contact between them: an<l tloi.• 
circle is callctl the circle of currnture; it~ centre, the 
ccull'c of curvature; and its srmidia1:nctcr, the ray of 
currnturc liclonging to the point of contact. As in all 
fig111•cs, rectilinca1· ones excepted, the position of the 
tan.~ent is contin11al1y varying, so the cur\ ature is con
tinually varying in all c1trvilincar fi;;urcs, thcci1•clc on
ly excepted. As the curve is separated from its tangent 
by its cunaturc, so it is separated from the circle of 
cunatu1·c in consequence of the increase or decrease of 
its c·111·vaturc; and as its curvature is greater or less, 
acco1·ding as it is mo1•e or less inflected from the tangent, 
so the Ynriatinn of curntu1·e is greater or less accor
tling as it is more or less separated from the circle of 
curvature. 

'Vhcn any two curve lines touch each other in such a 
nutnucrthaf no cil'Cle can pass between thein, they Yrnst 
l1arn the same curvature; for the circle that touches the 
one so closely that no circle can pass between them, 
must touch the other in the same manner. Aml it can be 
1.uadc appear, that circle'> may touch curve linrs in this 
manner; that there may beiutlefinitc dt•grccs of more or 
less intimate routact between the curve and the circle of 
curvature; and that a couic section may be described 
that shall ham the same curvature with a given Jine at 
agi\'Cn point, and the same variation of a curvature, 01• 
a contact ef the same kh1d with the circle of cm·\•aturc. 
The rays ofcUl'Vatnrc of similar arcs) in similar figures, 
arc in the same ratio as any homologous lines of these 
:figm·cs, and the variation of curvature is the same. 

CURVE, in gcomrtry, a line which, rt1t111i11g· on con-
1-inually in all dfrcdions, may he cut l>y one ris;l1t line 
iu more lloints than one. 

Ina curve, the line AD (Sec Pl. XXXJX. ;\Jisccl. fig. 
,~s), which bisects all the parallel lines MN, is called a 
diameter, and tht' poiJ1t A, where t!1e tliamctcr meets the 
n1rn'o is calkd the vertex; if AD liisect all the parallels 
at right nnglt>s, it is called the axis. The )larallcl lines 
MN arc called ordinates, or ap11Iiratcs, arnl thci1· halves 
P l\-1, or PN, s~mi-or<linatcs. The portion of the diame
ter AP, bctv.-·er·n the vci·tcx, or any other fixed point, 
and ;~n ordinate, is callrd the ahsciss; also the concourse 
of all the cliarurtrrs, if the) meet all in one poi11t, is the 
centrr. This tleftnition of the diameter, as bisecting the 
pal'allcl ol'dinatcs, respects only the conic sections, or 
such clllTC'S as are cut only iu two voints by the or<li
uatrs; I.Jut iu the lines of the Sd order, which may be cut 
in three points by the ordinates, then the diamete1· is that 
line which cuts the ordinates so, that the sum of the two 
parts that lie on the one side of it, slutll lie equal to the 
part on the other side; auc.l so on for curves of higher 
orders; the sum of the pa1·ts of the 01·dinatcs on one side 
of the diameter, !icing always equal to the sum of the 
parts on the other side of it. 

Curve lines arc distinguished into algebraical ot· 
geomctl'kal, and transcendental or mechanical. 

Algebraical nr geometi•ical curves arc tlios<' in which 
the relation of the auscisses AP, to the ortli natcs PM, 
can be exprrssctl by a ~ommon algebraic equation. 

And transrcndcRtal or mechanical curvrs arc such as 
c'.'rrnot lie so defined or expressed by au algebraical equa
tion. 

Thus suppose, fo1· instance, the curve be tlie circle, 

(f'.I. Mis. lig. 28) antl tlmt the radius AC=r, t11r ·~
se1ss AP= ;:i:, am\ the ordinate l' l\I = y; then, bccaUIJt 
the nature ol'thc circle is such, that the l"t't'!angle A p )( 
p Il is a]WaJS = p l\12 , therefore tJ1e l'qUation is X ,~ 
= yi, or 2rx-x2 = y2

, defining thht cm·w, which q 
tl1crcforc an al3·ebraical or ~co111rtrical line. Or suppose 
U J> = x, then is U M 2-C l-1.! = 1> ?iI2, that h;, 1~a-t == 
1J2; which is another form of the equation of the cur,·e. 

The doctrine of curve lines in general, as expressed by 
algebrical equations, was first intl'oduc~d by Des Carte., 
who called algebraical cuncs geometncal ones, as ad. 
milting none ~lse into the construction of prtJblems, nor 
consequently rnto geometry. But Newton, and after him 
Leibnitz aud Wolfius! arc of another opinion; and think, 
that Ill the construction of a 11roblem, one curn is not 
to be preferred to anothet· for its being defined by a more 
simple equation, but for its being mm·c easily tlesCl'ibed. 

Algebraical OJ' geometrical lines arc best distinguished 
into orders according to the number of t.limensions of the 
e<1uation expressing the relation between its ordinatca 
and ahscisses, or, which is the same thing, according to 
the numlier of points in "hich they may be cut by a right 
line. And cnrv-cs of the sam.e kind or order are those 
whose cr1uations rise to the same dimension. Hence, of 
the fi1·st order, there is the right line only; of the second 
ort.lcr ofliues, or the first order of curves, are the circle 
and conic sections, being four species only, viz. dx-;r'I 

cz ci 
=Y' the circlc-.dx-x'=Y' the ellipse, -.dx+xi 

cl' 1/2 

=Y' the hyperliola, am! <lx=y'the parabola; the lines or 
tlic third onkr, or curves of the second orde1·, arc ex. 
prcsse<l liy an equation of the third deg1·ee; haring three 
roots; and so on. Of these linrs or the tliird ordc1·, New
ton wrote an express tn•atisc, undc1·the titleofEnumel'atio 
Lineal'um 'I'crtti Ordinis, showing their distinctive cha· 
ractcrs an<l properties, to the nu miler of 72 different Spl'· 
cics of curves; !Jut l\Ir. Stil"ling afterwards added four 
more to that number, and Mr. Nie. Bernouilli and Mr. 
Stone added two more. 

As to the curves of the second orcler, sir I~aac Newton 
obscr\'cs, they ha\'e pal'ts am] propcrtiC's similar to tl1ose 
of the first: thus, as the conic sections ha\'C diamrtc111 
an<l axc8, tl1e Hues cut by these arc callrd ol'dinates, and 
tlic intersection of the curve and diameter, tbe vertex. 
So in cnrves of the second order, any two parallel lines 
being drawn so as to meet the curve in tbrre points, a 
right line cutting these parallels, so as that tile sum of_tlte 
t\\O 1rnrts brtwcen the secant and the curve on one side, 
is equal to the thi1·d part terminated liy the currn on.the 
other sicl<', will cut in the same manner all other right 
lines parallel to these, and meet tho curve in t!H·ec p_arlll, 
so as that the sum of the two parts on one side will be 
still cq ual to the third part on the other side. 

These three part•, therefore, thus equal, may he cal· 
led 01·dinatcs 01· a1iplicalcs; the secant may be styled tht 
diameter; the intC'"rsrction of the diameter and the ~urn 
the vertex; and the pllint of conroul'se of any two duune.. 
ters the centre. And if the diameter be normal to the 
ordinates, it may lie called axis; and that point w~" 
all the diameters tern1inate, thr general centre. Ag&Dlo 

fi~a~'~j'[~~e~~~!~.~~h~~~~.fi~~!t o~·t;~e1~\'::r~'~o::.;'bt~~= 
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ilB the part• vi 1<ny 1·i;;l1t line lying between the conic 
hy1w.1·Uola anLl tt.; fruc a~ymptotcs a1'C eve1·y whel'e equal, 
so in the hJLerl.rnla. of tt> .• second or<l..:r, if aHy rigl1t 
line be drawn cutting IJotli the curve and its three 
a.'iymptott·s in tlirrc JNrnt.s, the sum of the two parb1 of 
that dght lirn• being dra\\ n the same way from any two 
asymptot<'s to lwo points of the curve, will lie equal to 
a third part dl'awn a contrary way from the third asymp~ 
tow to a third point of the curve. Again, a~ in conic 
sections not va1·a1Jolica), the squa1'e of the Ol'tlina.tc, that 
i!J, the rcf'tanglc under the ordinatr-s drawn to contra1·y 
sides of l11c diamet;.,r, is to the 1·ectangle of the parts of 
the <liainc:ter which ~ll'e terminated at the vct·ticcs of the 
ellipsis 01· h)"IH'!'IJola, as the latus rectum is to the latus 
transvcrsum; Sfl in nonparabolic curves ol' the second 
order, a paralld,.1piprd under the three 01·<linates is to a 
pa.ra.lktop;pcd under t!ir parts of tl1e diamctet·, terminat
ed at the ol'lli11at1•s, aud tl1c tl1rce ve1·tices of the figm·c, 
in a crrtai11 givc·n ratio; in which ratio, it' you ta~c three 
right line!'! ~ituatrcl at the three pads of the drnmetcr 
llrtwecn the ''rl'ticcs of the figure, one answering to 
anothl'r, thrn these three right lines may be called the 
latr1·a rccta of the figure, and tlie parts of the t.liamctcr 
brtwt·en tl1e \ ertirc~, the latera transrnrsa. A11tl, as in 
the con le pa1•abola, h:wing to ont} and the same diameter 
but one 011ly Hrtex, the rectangle u11dr1· the ortlmntcs 
is equal to tliat under tlH:' pa1·t of the t.liamctl'r cut otf 
between the ordinates and the vertex aud tlic latus l'ec
tum; so in curn~.s of the second order·, which have I.mt 
two vl'J'licl'.5 tcJ tlir same diarnctc1·, the pa.ralll'lopiped un
der tl11·(•e tH·dluatl-s. is ccl'1al 1o the pa1·alk.lopipcd untler 
the two i1:u·ts flf tltc •lin.ml'tcw cut off between the ordi
natc8 and those h\·o rnrtices awJ a gi,cn right line, 
which thrrrfore ma\' be called the Ja.tus rectum. More
O\·er, ns in tlw co11fc Sl'rtions, when two parallels termi .. 
nak<l on cad1 side or the ru1·,-c, a.re cut by two other 
pa.l'allcls t.crminakd 011 rarh bJ the Clll'\'C, the ti1·st by 
the third, mul the scroutl !Jy the fourth; as here the rect
angle unJe1· th(' p:u·t~ of the first is to the rectangle un
del' t:w pa1·h of tl1c thi1·tl, as the rcrtangle under the 
pa1·l.i; of llu• st•co1ul is to thal under the parts of tho fourth; 
so \\.-J1e11 four sue Ii rig·ht Jines oc·cm· in a currn of these
coml kirHI, each in thrre points, then shall the }><trallelo
riJ>Od under the (l<tl'tS of the til'st l'ight line, be to that 
undrl' thC' pat·l~ of thr third. a.i; the parallelopipcd undel' 
the pal'tS nt' tht• st>cond line, to tliat under the parts oftlie 
four1li. La-,tl,r, the kg., ol' curves, both of the first, se
comt, arnl higher kinds, ai·r eilhcr of the parabo)ic 01• 

hy!"ruolir ki111I; an ltypnbolic leg l>ei11g that which ap-
1Jl'oad1ff'I i11fi11ill'IJ towanls some asymptote; a im.r·abolic, 
thut which has no aky111ptotc. 'I'lwsc legs al'e best dis
tingni~h('d h)' theil' ta11gentr..1; for if the point or contact 
go off to au infinik tlir.;tanl'l', tl1e tangent of the hJper
bulic lt•g will rnincide \\. itl1 tl1c asymptote; an<l that of' the 
parabolic lrg rrccdr in£initdy anrl rnuish. '!'he as) mp
totr, thrl'cfort', of an) lt·t.; i!'j fo1111<l bJ srt>king U1l' tangent 
of that 11'.t; to a puint inflnitl'IJ distant; anti the bearing 
of mi infinifr h·~ i"I found Lt) steking the po~itiuu of a 
1·ight line paralkl to tl1l' tangt:ut, wh{'Jt the poiut of nm
tad j., infinitely l"l'ltlufr: rur thi.o; lint• knds the;r.;amC' way 
towards whirh the i11finitc ll'~is dirl'rtrtl . .f'ortht' other 
1H"OJH.Ttic.s of t" Ul'ld.'!:f of the !'oiCnmd ol'<ll·r, we l'l'frr the 
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readet· to Mr. Maclanrm"s treatise De Linearuu& 
Gromrtricarum P1·'l1wietatibu., generalibus. 

Sir fsaar Xrwton redncrsalirun·esof thr S('C"omlor
der to the four follo'\ ing particular equations, still cx-
1wcssing thrm all. In the first, the l'ela.tion behH'en the 
orllinate and the ahscis,., making the absriss x and tl1t"' 
ordinate y. assumrs this form, xy2 +ey =a.r1 +b:r2 +c.t: 
+cl. In the second C'ase, the e<1uation takes this form, 
xy=axJ+bx2 +cx+d. In the third case, the e<p1atio11 
is y2 = a.,xJ +bx2 + c:x· +d. And in thr fourth ca~r, the 
c~11ation is of this form, y+ix' +b.r' +c.r+rt. 

CURVES, JmniLy oj~ according to \Vol ti us. is a congrl'ics 
of scvc1·al rut·Yes of differrut kinds, all tlcflnrd h} I he 
same equation of an indcterminatr df'g1·rc, hut dHlC.·1·1·11t
ly, according to the dive1·sity of their kinds. Fo1· 1'"\'.

arn11Ie: let tlir equation of an indeterminate «kg·1·cc 01"' 
m-1 m 

" x=y. Ifm=2,axwillbecq11altoy'. lfm=J. 
then will n2x=y1. If Jn.=4, then will al .. -r:=y·1, 1x,,., all 
which cu1·vcs a1·e said to be of the san1c r1unih'. 'Tlw 
cquatious, however, Uy whirh the famjJir'> of' rui•\cS at·P 
defined, must not !Je confounded \\ ith t1·ansrrmk11lal 
ones; tliougl1 with regard to the whole family tlu•y hr of 
an indrtc1·n1i11a.tc dl:'g1·ee. yet with rl·~pert to Pach c;:pve1·i·d 
curve of the faniil), thl'} are dctcrm inak; whr1·cas lr·ans
cendental crpwtion~ arc of an indl•fiuitc dl•g1·cr with l'rs
pect to thr same cu1·ve. The genesis a1ul 1woprrlh•s 11f 
particuln.t· cut'' es, a.s the couchoid, cydnid, &c. sre 1111-

tlcr their JH'Oller heads Cmrnuo10! CYCL011>. {\((', 

CURULE chair, in Roman anti'{uity, a rhair ador·11-
ed with irnl'y, wlicrc:i11 the great m~lgh;trnfrs of Rou1c 
hnd a right to sit, and be caJ'l'ict.I. 

GUSCUTA, dodder, a gem1s of the digynia ordr1·. in 
the tetl'andria class of plants, am.I in the natural nwth'ld 
ranking under those of which the orc!m· is doubtful. Thi.· 
calyx is quatlrifid; the corolla mo11opctalo11s: the Cilll
sulc bilocular. There are fo111· species, onr of which is 
a native of Britain, Yiz. the Em'Oprea, tloildt•r. llt'Jl-wrC'1I, 
or <lcvil's-guts. This is a very singular plant. nl11111.-;l 
destitute of leaves, parasitical, nerping, iixiug it~l·lf tr) 
whatever is next to it. lt decays at the root. a1HI n rtrt'
wards is nourished by the pl.mt whirh s11p110J'ts it. llnps. 
fta.x, and nettles, are its common sup1m1·t, hut principal
ly the commo11 nettle. Its IJlossoms an· white. .\-; s11on 
as the bhoots hav~ -t:wi.ned a!Mut an adja.ceut plant. 1 lic•y 
send out from the11' urne1· ~m·fatr a numlirr of Jitth.· n·s1. 
clcs or 1iapiUre, which attach the1md n·s to the !Jcu·k 01· 

riml of the pla11t. By degrees the lon.~itu <li n:il n·ssrl!'i 
of the stalk, which appeal' tJ Jrnye n•.'co1u1rn11il'li the vt·si
clcs, shoot from their exh-emil:ics, and urn kc 111ri1· "ny 
into the softer plant, by dividing the ''esst•ls, and i11si11.1-
nting tJiemselrns into the tentfel'PSt part of tltC' /i(aJI,; :~nd 
80 intimat<'ly arc they united with it, th~t it j-; eash'r to 
break than to disengage them frondt. The \d11Jll' plant 
is bitter. It affords a. pale reddish colour. Cow.i;;, sln·1•p, 
and swine, eat it; horses l'Cfasc it; goat"i l'at it rl'lndantty. 

CUSSON!.\, a genus of the pc11ta11ill'ia digrnia dl'ss 
an1I order. 'I'l1e 11etals arr th1·t'e -ror1w1·rd; m~\1·~~i11 of tl1e 
rereptadc divided intJ ~L fin-toothed ral,Yx. 'J'licrC' arc 
two SJICdCs, ~1afiVl'8 ol' th(' t'ilJJI', 

Ct:8TODE wlmitte1ufo. and rn~tode nmtrundo, are 
\Vl'its for the admitting 01· l'l'Ino\ing of goanliaus. 



CUSTO~IS. 

CUSTOM, fa a law or right, not written. which being 
e~tablislicd by long usr, and the consent of our ancestors, 
has been and i• daily practised. If it is to be proved by 
rrcord, the continuance of a hundred years will serve. 
Custom is either general or particular. General, when 
allol\\ed through all thecountl'y. Particular is that which 
hdongstothiso1•that county, asgawlkind to Kent. See 
GA' t~f.l\:IND. 

GC'neral customs which are uscti throughout England, 
and arc the common law, arc to be determined by the 
jud;.;cs: bnt 1rn1·ticular customs, such as at'c used in some 
crrtnin to\\ nq, boro11ghs, cities. &c. shall he determined 
by a jury. I ln,t. 110. llut the judges of the courts of 
king"s-bcnrh and rommon-]>lcas. can overrule a custom, 
though it be one of the customs of London, if against na
tural l'Cason. 1 Mod. 212. 

Ct:~TOM of l .. ondon. 'l'he aurirnt city of Lomlon, be. 
ing the mctropuli" and chief town for trade and com. 
mel'rc witllin the kingdom, it was necessary, that it 
fihouhl have certain customs and privileges for its better 
gon'1'111ncnt, which though derogatory from the gtnel'al 
!aw of the realm, )·ct, Lcing Cor the benefit of the citizens, 
and for the adrn11ta~e of those "ho trarle to and from 
the city, han not only been allowed good hy the judg
nwnts in the supe1·ior courts, but have also been confil'm~ 
\'d by sen1·al acts of parliament. 

The customs of London diffe1• from all others in point 
of trial, for if a11y of the customs are pleaded and deni
ed, and issue is takrn ther<'upon, the existence of such 
rustoms shall be tried by a writ directed to the mayor 
and aldcr1rn.•n, to certify whether there is such a custom 
or not, and they shall make their certificate hy the mouth 
of the rccordc1·. 

'!'11\Moie customs of London relate to divers particulars 
"'1tl1 r<.•ga1·d to trade, apprentices, widows, 01·phans, aru.I 
a.' a1·ictv of other matters; the custom nlativc to the 
distrilluiion of a freeman's estate, extends only to cases 
ot' intrstary, 01· express agreement.:; made in t'onsidcra. 
tion ol' marriage. It is a. custom of London, that where 
a pet'Son is educated in one b-atlr, he may set up another; 
that where a woman uses a trade, without her husband, 
~he is c hargeaUle alone, as a feme sole merchant, and if 
romkmncd, shnll be put in pl'ison till she pays the debt; 
likewise the bail fol' her are liable, if sloe absent herself, 
and the husband, in these cases, shall not be rharged. If 
a debtor be a fugitive, by the custom of London, he may 
Joe n1·1·csted bl'fore the day, in order to find better secu
rit,·, &r. These are customs of this city, different from 
th1;se of other places. 

CliS'l'O\t of merchant~. If a merchant gives a cl1ara.c
ter of a stranger to one who sells him goods, he may be 
obliged to satisfy the debt of the strangel' for the goods 
~oltl, by the custom of merchants. And \\lieu two J>Cl'
sons arc found in arrears, upon an account groundetl on 
the custinn of merchants, either of them may lw rliargrd 
to p:t) the whole sum due. Sec BILLS OF Excn..t..l\"GE, 
BA:'liKRt:'PTS, h·scR.urnE, &c. 

Cn'l'0'1'i, ta..xcs levied upon goods wh('n exported 
from or imported into a stab'. This mode of l'aisiug a 
11ublic revrm.1e is of great antiquity, a.q it ma~· be fraced 
back to the time of Solomon; but in motlcm times it hns 
been extended by different states to almost ewry a1'1irle 
uf commerce. It is a mode of ta,xation generally less 

I! 

objected to titan any olhrr, as most pe1'8<1nl pay llleir 
shore of the duty in the p1·ice of th• article from wltlQ It 
arisl', without disting11i<>hinfitl'ihc tax; if, bowcnr, Olea 
dutios are l1igh, th~y b~cou"' a great impedi._ to 
fol't'l,f;n trade, and KJYC rise to smuggling; of this tn1ii 
the Dutch were "ell cominred, and long derir'4! great 
commercial advantages from the nry low duti .. t1ot1 imJioscd on the im)lortation and exportation of men:han. 
dizc. D11tirs on goods impm'!ed into a country Wl!rt 
originally laid upon the suh.1erts of the realm uader the 
pretence of defraying the rharge~ of guarding the coasts 
from pirates; and UJlOll fo,dgn merrhants for tho liber
ty giHn them by the sonreign of tl'ading in his domini
ons. The custom-house duti<'s in GJ'C'at Britain are 
prinripally levied either arcordin11: to the supposed value 
of the different commodities conformahly to particular 
rates, or in proportion to the weight or measurement of 
the articles, making some diffl'l't'nre acconling to the 
countl'y "hence the goods n1·e brought, and giving ad
' antagcs to the ships belonging to and manned by Brit. 
ish subjects onr those of a different description. 

The customs of England were formerly dirided Uito 
three branches: 'iz. lot, 'l'he duties upon wool and lea• 
ther; 2. A duty upon wine, which being impo!lfd at so 
much a ton wns called a tonnai,-c; and s. A duty upoa 
all other goods, whirh being imposed at so much ill tile 
pound of their supposed 'alue, was ralled a poundagt. 
In the47th Edward III. a duty of six-pence in thepoul 
wns imposed ou all goods ex1io1·ted or impo11ed, tstff! 
wool, wool-frlls, leather, and wine, on which partiadlr 
duties had bern gl'anted befol'e. In 14th Rich. II. it wu 
raised to one shillin.i; in the pouud, but three yean af. 
tcrwards \\'as again reduced to six-1>ence. It was railed 
to eight-pence in 2d Hen. IV. and in tbe fourth yearel 
the same prince to one s11illing, from which time to the 
9th of Wil. III. it continued at one shilling in tbe pond. 
The duties of tonnage and poundage were geu....Uy 
granted hy the same act, and wrre called the subsi117oi' 
tonnage and poundage. 'fhe subsidy of pound8" hav
ing continued so long at Is. in the pound or at five per 
cent. a subsidy came in the language of finance lo dt· 
note a general duty of this kind at five per cent. Tb
duties on the estimated value of goods imported or ~x
pol'ted being liable to great inaccuracy and irregularity, 
the rnlue of the diffel'ent articles of rommer<:e wu 111-
certaincd by a book of rates, and computed on tbe qaD
titics: there was a mode also by which duties '"!9 im
posed on goods not rated; thi.s was by a propoltioll on 
the real ,'alue as sworn to by the merchant. ThMeprhl
ciplcs onre a1loptcd, were pursued in erery ift,w ~; 
till the various additional duties imposed on 1111iclll: 
forci~n trade in almost every year of war siatt 
Rrrnlulion, with the orcnsional rrpeal of some oU!'~ 
dutirs, and the different bounties and drawbacb 11...
on cxporfation, cau .. ed an accumulation of perpiel!t1• 
whirh in time had remkrril the custom-duties a ...... 
mass of ronfu.:.;ion. attended with infinite incoll1'f!lllmct 
and delay in business. To remedy this evil, i• Ille .. 
ginning of 1~87, all the old duties.wrt-e ~bolis~ 
~.~:~g~:,!;:~~~n~;r:h~7,'~.:. ":1b~~~~nti~-6-
~~,.~:J":. ~~i~:,.~·~.:::t:ru:::t::'m=~:~r...• 
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administration; and it is inueh to be reg1·etted that al
though the same principle has been since 1•esorled to, 
the many new duties which the exigencies of the state 
have rendered necessary, have again destroyed in some 
degrre the simplicity el!'erted, which bad been attended 
with great practkal convenience. 

The pl'Ogrcss of this branch of revenue shows the vast 
importance of foreign trade, if considered merely as fur· 
nishing a convenient mode of taxation. In the J"eign of 
~ing John, the wliole of the duties payable by n1erchants 
w England were farmed for 1000 marks. From some 
acts of Hern·y Ill. it appea1·s that considerable frauds 
were committrd in the revenue of customs; it began 
however to incrC'asc, and in the reign of Edward Ill. the 
customs of the 11oi·t of London alone amounted to 12,000 
marks )JC'r annum. In 1590, the produce of the customs 
was cdnsitlcrably improved; and in 1613 it amounted to 
148,0751. rs. Sri. of which 109,5721. !Ss. 4rl. was collect.. 
cd ill the pol't of London, while only 38,5021. 9s. 4d. 
was receiYed from all the othe1· ports of England. Of 
the total, 16,7941. 16s. 2d. arose from duties outward, 
and 61,2801. I IS. 6d. from dutirs inward. By the act of 
union in 1706, the customs of Scotland arn stated at 
30,000L. per annum, and those of England at 1,341,559!. 
per annum; since which veriod, the gl·cat increase of 
foreign trade, and the ma.ny new duties whfoh have been 
imposed, haYe swelled the revenue of' the customs to a 
far morr impol'tant magnitude. 

Tho following account shows the total gross receipt 
of the customs of Great Britain, for the year ending 5th 
January 1805, with the various payments to whicl1 it 
was subject, uud the nett amount 1mid .into the exche
quer. 
Balance in the hands of the collector, 

and of Uic rcceirnr-gencral of 
Scotland, on the 5th January 
1804 L65,166 8 5:! 

nm~ arising and remitted out of the 
revenue of 1803, but which were 
not b1·011ght to account till 1804 200,003 3 st 

Gross receipt witl1in the ye:u· 10,949,087 II 5! 

the revenue of 1804, but which 
were not brought to account till 
1805 167 ,678 12 iot 

Total L 11,214,257 3 4! 

Deducting from the gross receipt of 10,949,0781. 
I is. 5ld. the sums pai<l for drawbacks on exportation, 
and as l.>0untics for promoting national objects, together 
659,8241. 15s. 3{1!., the total nett produce of the year 
will be !0,289,262!. 16s, 2d. arising as follows: 
From duties inwards L 8,640,425 10 1 ! 

Duties outwards 658,968 14 5-! 
Duties coastways 954,464 O l 
Quarantine tonnage duty 15,295 0 4 
Remittances from the plantations 23,634 7 8 
Condemned tobacco, wine, &c. 18,475 3 6 

L 10,289,262 16 Z 

The total produce of the customs of Ireland for the 
year ending 5th January 1805, may be stated thus: 
From duties inwards 

1 

L 1,850,776 16 2! 
Duties outwards 22,237 15 5 
Storage 1,794 13 4! 
Pl'izagc ;g9 6 s 
Light-money - - 5,94.4 16 Ok 
Fines and seizui·cs, &c. 17,096 4 6! 

Deduct appropriated duties 
L 1,898,649 11 7 ! 

14,927 8 9 

L I,SSS,722 2 IO! 
The total produce of the customs ;;ftl;; united king-

dom will therefore be as follows: 
England L 9,606,584 9 7 { 
Scotland 682,678 6 6! 
Ireland J ,883,722 2 10! 

L 12,172,984 19 O! 
Total ~,214,2-57-3 4! The expense of collecting tlie cus;;;;;-;;r~ 

tain is at the rate ' of 51. Is. Id. per cent. on the gross 
revenue, or 6l. 5s. 2d. per cent. on the nett produce. Pai<l drawbacks on expo1•tation 

Repayment~ on over-entries nnd 
damaged goods 

Bounties <.n cxpol'tation . 
Bounties for J•romoting national ob-

ject. - -
Money imprest in the han<ls of out. 

port rolkctors - - -
Paid towards the exprn.•rs of the 

rMI government of Scotland -
A<hanrcd for the purchase of legal 

quays - - -
Chaq,"t'll of management -
Paym•nts into the rxrhequcr 
Balances iu the hands of tht col-

lertors, and the recch er-general 
of Srotland, on the 5th J anunry 
1805 - - - - -

Bills ari&ing and remitted 01~ 

355,i68 11 

98,513 0 
1,IS2,678 16 

7! C~sT.oM-HO?~E, a~ office established by tl1eking's au-
thol'1ty tn mar1t11ne c1hcs, or p01·t~towns, for the receipt 

~t :i~~ ~~~a~~~~:~a~fo~l,lci~1i;::~~s ~;d~~~~~~n~t!::o:t:d 
504,056 3 8 

regulated by books of rates. There arc several custom
bous~s in the. several parts of England, but the most 
considerable 1s that of London. It is under the direction 
o( commissioners, appointed by patent, who l1avc the 
charge and management of all the customs in all the 

1,465 6 5 

54,476 

76,689 rn 6 
566,999 6 10 

8,557,871 5 B! 

ports of England. Other officers arc a secretary, solici
tor, 1•ecc1ver-gcncraJ? comptroller-general, surveyOJ" .. 
genera.I, &~. all .holding their plares by patent•; with 
other mforwr officers, appointed by warrant from the 
board of the ll-easury. 

98,0J9 10 

CvsTo.\t-oFF1CERs •hall not haYe any ships of their 
O\\n~ n.or ":'ay they.use merrh~n.1li'ie, factorage, nor keep 

G} at~~~"'• &c'. 'l'hcJ ar~ 1n'flh~b1kll to frade in brandy, 
_ rofl·"' t..c. ?' any excisable liquor, on pain of 501. Fur 

takmg a b1 ihc tlJPy shall forfeit 1001., and 5001. for mak-



CUT 

in.~ rnllushr s1..•izurc~, &r. Enry mercl1a11l, making an 
t:ntry of goods, t:ither iriwartls m· outwn1·1ls, shall be 
tlrspatc:hetl in 1;uch orde1· ao; he comes in; aml it' any otli
n r or his clr1·k shall for favour or r~ward, put !\llY 
uu•rrhant or his i;ervant, duly attending to make l'll

frit·s, by his turn, to draw any reward or gratuity from 
hi111, brsidrs ''hat is limited in thr art of tonnage aml 
]J•1111ulagt, t\.r. he shall be strictly ~1huonished to hi9 du
t.y: OJ', if f1rnntl faulty, he sha.ll be <liscliar,;rd, and not 
pri-111ittl'1l to sit any more in the custom-hous<'. The of
Hnrs \\ho sit al.love in the custom-house of London, 
shall ath:rnl their several places, from nine to twelve in 
tltt• f.1t't'J11Hm; and on~ om.cer, 01· rk1·k, shall attend with 
thl' b1"tuk, in the ant·1·noon, during such time a.¥ the ofti
C'l'J'S :11·t· ~ippoi11tcd to wait at the water.side. 

lTSTOS u1rnnu.u, thl" principal clei·k l.u:longin,~ to 
{hr court of co11111ion pleas, whose lmsim·ss it is to re
ceive a111l krcp all the wdts made 1·eturna1Jle in that 
c·01i1·t. filing cnry l'Cturn IJy itsl'lf; and, at the end of 
<'afh t· 1·in, lo 1·1..'r<'i' c of the prothonota1·ics all the. re
<'Bl"(L; of tlic n!si prius, called the posh~as. The postca~ 
art· f.1-st l11·011ght in b.) thu clerks of assize of every rir
cuit to th:lt pl'otho11ota1·y who entered the bsue in the 
urnsP"i, in ordet· to enter judgment; and after the protho
w•ta1·y has rnter~d the vcrtlict and judgment thereupon 
int!) tl1(': t•olls of the rourt, he dclive1·s them over to the 
cu:;tns b1·cvium, "ho binds them into a bundle. The cus
tus b1·evium makes li"-cwise entries of writs of covenant, 
:iud the ro11<·ord upon cwry fine: by Mm also arc made 
out exemplifications aml ropies of all writs and records 
in his office, anti of all fines Jeyied, which bring C'ng1·oss
NI, arc 1li\"itlctl t..rtwce11 him antl thechirog1·apl1cr, which 
Ja...t herps the \\Tit of covenant and the note, and the 
fol'H1e1· thl' rnntord and foot of the fine. The custo8 
b1·niu111 is math.• by the king's letters patent. 

l't"'iTO"'i r..oTl1LORL"\J, an officer who has the custody 
or t!il· l'olls a111l rt·tortls of the sessittns of JH.'acc, and aJ. 
Ml of the rommiss1011 of the peace itself. Ile usua11y is 
s1u11t> pu·son of quality, and alwaJS a justice of thC' peace, 
(If tl1e rp1orum, in the countJ whr1·e he is appointed. 
'l'his ohinr is made by \\l'iting under the king's sign 
H1an11al, being the lord chancellor's warrant to put him 
in cn111111ission. He may execute his otlire by a deputy, 
arid b c111pO\\c1·ed to appoint the clerk of the. peace, but 
11~ may not sell the place under <livel's penalties. 

CLT-" \T>:n, 01• k11ce of the hea<l, the sha1·pness of 
the heat! of the ship, bolow lhc beak; so callc<l because 
it rut.; nr di\ ides tlic water brforc it comes to the l>ow. 

CLTILL.E, cuticnla, in anatomy, a tliin membrane 
clust>IJ IJiug upon tlte s.kin, 01• cutis, of which it srcms 
a part. and to '"-hich it adhct'l'S \e1·y firmly, being as
si!:ilrd by the i11te1·vention of the corpus retkulare. 

CU'l'lS, the skin, in anatornJ, is that strong thick 
coHring "hirh emcJnpes tile whole external Hut-face of 
animal~. It i~ co111poc.;ed chiefly of two part<;: a thin white 
<.>lastic l;l~·rr on thr outside, which is n1!1ctl th(• cpidct·· 
11ii .... 111· rutirle; autl a much thirkc1· layer, compflit'<l of 
;t g1Tat many fibrl'S, closely interwon•11, anrl <li~pu~ccl 
i11 tlilfen·nt c.lirrctions; thb i:; called the c;iti.-;, or trur 
~kin. The ephkrmis is tl.Jat pa1·t of the skin which t'i 
rais:.:<l in l.Jli'>tt:1•1t. 

I. Thr epi<lcrmi' i• easily separated from the rutis 
IJ~· mar:.•r:uim1 in hnt water. It pos9~'"""f':; a yrr)· ~1·1•;1.t 
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~kgrrc of dasticity. It is totally in.,,lublc in watcr1U14 
111 alcohol. Pure fi'r<l alk;ilirs di"8olve it romplt!tl,ti 
as does limf' lihwic,e, though slimly. Sulphuric lllcl 
muriatic arids do not cli%oJn· it, at l<'Rst they ban DO 
seni;iblc action on it for a roll';iderable timr; but nitric 
acid SOf~n d<'Jlrin~ it of it.-; tlastiritJ, and rausra it to 
fall to Jllrcrs. It is well known that the living epider
mis is tingt.''I y('Jlow almost instantam·ous)y by nitrit 
arid; bot this effect <loes not lake pl are, at lc .. tso •predi-
1), when lhe dea<l cuticle is pl11ng,·d in nitric add aha. 
gether. If the cuticle is tinged with nitl'ic arid, the ap. 
plication of ammonia to it is \nil known to ghe it in
stantaneously a tlee1> orangr-colour. Now aA Mr. Hatch .. 
ett has shown that this change is also produced upon 
coagulated albumen in the same rircumstances, and 18 
the epidermis resemble• that substance in all the proptr
tit·s above <letailc<l, it can smrrely be doubted that it is 
nothing else than a peculiar modification of coagulated. 
albumen. 

2. The cutis is a thick dense membrane, comJl'>1•d of 
fibres inkrwoven like the texture of a hat. When it di 
macerated for some hou1'S in watl'r, and agitation anti 
pressure are employed to arcelcratc tho effect, the blood, 
and all the cxh·ancous matter with which it was loaded, 
are separated from it, but its trxture remains unaltered. 
On evaporating the water employed, a small quantity of 
gelatine may be obtained. No 8uhsequf'nt macrratinn ia 
col<l water has any fal'lher effect. When distilled ii 
yields the same products as fabrina. The conceatrated 
alkalies dissolrn it, converting it into oil and ammonia. 
'Veak aci<ls soften it, render it transparent, and at lut 
dissolve it. Nitric acid converts it into oxalic and fat, 
while, at the same time, azotic gas and prussic arid are 
omitted. \Vlien heated it contrart8, and then swrlls, H· 
hales a fetid o<lour, antl lca\'Cs a <lense charcoal, di81cull 
to incinerate. By spontaneous decom1>0sition in wattr 
or moist cat'th, it is converted into a fatty mattrr, and 
into an11nonia. which compose a kind of soap. When II· 
lowctl to 1·1~main long in water. it sonens and putrr6rs. 
being converte<l into a kin<l of jelly. When long boiled 
rn water it becomesgelatinoust and dissulnsco01pletel1, 
constituti11g a viscid Jiqum·, wi1ith, by proptr erapt>ra· 
tion is conrnl'tctl into glue. Hence the cutis of animals 
is com1nonly employed in the manufacture of gb1t. 

From these facts the culis appears to be a poculiar mo
dification of gelatine enable<l lo resist the action or wator. 
partly by the compactness of it• texture, aud partly by 
the viscidity of the grlatine or which it is formed; for 
those skins which <lissolve most readily in boiling w&Wr 
afford the worst glne. Mr. llatrhett has observ~tJ, that 
the viscidity of the gelatine obtaine11 from sk~ns 18 Dell"'" 
) i11 Ytl'scly :LS their Ocxibility, the •upph•st hid"" ahray1 
Jicldin.2; the weakest glue; I.Jut this glue i~ vrry soon ob-
taiuctl from them by bot water. The skin of the ttl ii 
Yet') flexible, anti affor<ls wry rea<lily a grt'at prol"!r
tiou of g1•latine. The skin of the shark also reatlilf 
yirld~ abnndance of gelatine; and thr samr rt"mark ap
plir~ to the .. J.,;ins of the harr, rabbit, calf, trnd 01; tM 
<litliculty of olitaini11g the glue and il< goo<lne!IB al.wa~ 

~i::.r~fit:~~e,~>~~ ~~~:i:'.~,u~h;=;:r~~n~;; 1~~~~g ~~~ ~~1P, 
for sm11asS<•s the rest in the dif6rulty c.r solution .... 
t 'm ;;'>o<ln:s. of its glue. 'When skin• are boiled tlilf 
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gradually swdl antli.l..')!mme the appearance of ho1·11, U1rn 
tl1•·~· dis<mh·c :-;l11wly. . 

It is from tl1c i;kin or cutls of anilnals that leatltrr 1s 
formcil; an1l t:H~ ~uC>dni.:ss of the leather, or at least. its 
Htt·cngth, dqwmls in some mrasu1·c on the toughness of 
tht~ hides. Those ea~ily solubli•, as seal-skins, att01·tl a 
W1·akr1· lcatl1L'l' tbau those which a1·c more difficultly 
S(Jltthk in \\alr1·. The prllCC'SS by which the skins or 
aninrn.ls arc conn~rte•l into lcatlu-r is called tanning. lt.. 
St·~m~ to lian llcl'n known and pradiscd in the ca1·li1·st 
ag1'.s; but its nature was totally unknown till aftrr the 
disrnn•1·y of the taunin,!) principle l.Jy Seguin. 'l'hat 
rhcmist asecrtainl'd that kather is a cornpountl of tan 
and skin; tha.t it is to the tan tliat leather owes it'I in
solulJility a111l it.A pn\\.'Cl' of l'esisting putrcfariion. 'l'ltc 
suhjPct lias lately engagctl the attention of l\lr. Davy, 
who has examined it with bis wmal ingenuity, and addctl 
scvc1·a.1 impol'tant facts to our fonnc1· knowledge. 

Whcu skim; arc to be tannetl, the first step of the pro
cess is to deprive them of tl1eil· hair anti cuticle. This 
is cithe1· tlouc hy steeping them in water till they brgin 
to putrefy, or Uy steeping them in lime and \\.ater. rrhc 
lime seems to combine with the c~1tidc, and to render it 
brittle an1l easily tlctachab)c from the hide. It 111·oduces 
the same effcrt upon the hair and the matter at its root. 
'Vhrn the hides have been steeped for a sufficient time, 
they a.1·c tak.c-n out, the hair, cuticle, &c. scraped off, aml 
thru they arc washeU in water. 

After this pl'eliminary 111·ocess, the skins are subject
ed to diffc1·cut ti•catmcut accol'ding to the kine.I of leather 
,.,-hid1 is to Uc made. 

'l1lir large a111l thick hides are introduced for a short 
tiurn into a sll'Ong infusion of bark. They arc then said 
to l>e colourt.·d. After this they nre put into water slight
Jy im1n·t.•gm\kd with sulphuric acid, or with the acid 
noln1l tlul'i11~ the t'<'rmcntation of badey anll rye. This 
renders them luu·tlt.•r and dcnsc1· than they were brfore, 
and fits thl'lll for forming so1e-1eather. Mr. Davy thinks, 
that U.) this pt'tH'l'SS a tri11le compound is formed of the 
skin, tan, ru1d the acid. The light skins of cows, those 
uf <:afns. anti otll small skins, a1·e steeped for some tlays 
in a lixh ium rnadr Uy tho infusfon or pigeon's <lung in 
water. This lixi' ium is called the grainer. By this p1·0-
t:e~s thry n1'c 1·cmh .. '1·rd tl1inner·, antl softer and more pl'o
per for making fkxillle leather. Mr. Davy considers the 
rm-ct of this li::o.hium to depend upon the fermentation 
which it unllct',~·ot•s; l'o1· tlung that has urnlt'rgone fermen
tation dors not a11swor the purpose. After these in·eli
tninary in·occssrs. thr skiw~ are ex.posed to the action of 
the infusion of iJark till thoy are convel'tctl into leather. 
'fhl" inl'u1.tio11 of oak-hark contains two ing1·edic11ts, namc
IJ tan anll au cxfrnrtivt'. rl'br first is mo1·e soluble than 
r!1c Sl'C'oml. Jk11re in saturated inl'usions there is a. much 
smallH prnporUou of tan than of extractive; whe1·eas in 
Wt':tk infusion'!, the C'xlrartive bears a greater propor
tion t•) th!' tau. J'll'. Uavy considers it as doubtful whe
tht•t· tl1e i1tl'u!-.ion of' oak-h:U'k contains any gallir adll. 
'l'hii, d1l·rni~t has ascntaiucd, that the hides t'\trart both 
th<.• tan anti u.tl'arlivc fru111 the infusion. and lean• noth
in.~ h1·hi11d but p111·t..> watc·r, provided they arr cmployctl 
in suflkit·nt fl'illntit)'.. Jfrurr it is obvious. that both the 
ian and rxtra1tin must enter into tlte composition of' 
1i.>at!a·r. Tho cxh·adhc giVL~s the hide a l.11·0,\ u co!our, 
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but clot:i 11nt l'endcr it insl"bliJc in boiling water; the tnn 
rr111lers it i111:10Jublc, but it~ colour continurs wl1iti~h. 
Hence it is likely that the lightrst kinds of kathrr con. 
taiu little else tlian tau, wl1ile the brown kinds contah 
both tan r~nd cxtracti,•e. While the bides arc allowe1l 
to remain in the infusion of bat·k, they combinr of cours1it 
''"ilh tan and cxtn1ctive, and the new rompoun1l is kathe1·. 
Hence the reason of tlte im:reasc of its weight. 

t:alf-~kins, and those hides which arc prepared by 
the .i.;Taiucr, at'e tfrst steeped in weak infubions of mtk· 
bark, and graduA.lly 1·cmayed to .'itrongcr aml stl'Ongrr, 
till they arc compktcly imp1·eg11atcd, which takes up 
from two to ftH1r rnonths. .As tlic weak i11fusio11<3 contai11 
a gTcatel' propnrtion of cxtractivC", the co11Scf1ucncc of 
tl1i~ process is, tliat the skin comhines in the fii·st placr.. 
wilh a portion of it, and aftei-wa!'dS with the tan. 'Vhcn 
satul'ated solutions of tan are en1ployct.I, the Jeathcr is 
formed in a much shortrr time. This was the lH'Oces~ 
recommended by Segui11; I.Jut it has ber11 ohseJ·vcd, that 
leathe1· tanned in this way is more l'is·id and more liable 
to crack than leather tanned in the usual wnv. Ilcnro 
it is likely, a.Ii Mr. Dayy has observed, that 'the union 
ol' the extractive is rec1uisite to form plia~lc anU tough 
leather. Leather rapidly tanned must be less equallle 
hi its texture than leather slowly tanned, as the surface 
must br saturated with tan before the liquid ha~ time to 
pcnclt·ate tleep. Mr. Davy has ascertained that skius, 
while tanning, seldom abs01·b mol'e than one.t.hil'd of 
theii· weight of vegetallle mattc1·. 

Skins intended for sole leather arc generally kept from 
the fi1·st in an infusion 1n·cserved nearly saturated Uy 
means of the strata of bark, with which they alternate. 
r!'llC f'uJI impl'egnation rcquil'eS from ten to eighteen 
months. It is likely from this process that sole leather 
contains a greater }lroportion of tau than soft leathel'. 
While cll'ying, it is smootlicd with a rolJing-pin, ancl 
beaten with a mallet, which must atld considerably to its 
density. 

3. As to the rete mucosum, or the mucous sulJstancc 
situated between the cutis vcra and epidermis, its com
position cannot be determined with precision, because 
ils quantity is too small to admit of examination. It is 
known that the black coloul' of negrocs tlcpC'nds upon a 
hlark pigment, situated in this substance. Oxymu1'iatic 
add de1wivcs it of its black colou1·, and renders it ycl· 
low. A nrgl'O, IJy keeping his foot for some time in wa
ter impl'egnated with that acid, d('p1-ivetl it or its colour, 
and rendered it nearly white; but in a few days the bl ark 
colour rnturned again with its former intensity. Thii; 
cxpr.rimcnt wa.s first matle by Dr • .Bc<ldocs on the fin· 
gr1·s of' ancgro. See ANATOMY, PHYSIOLOGY, and 'l\\N
NJNG. 

CUTTER of the tallies, an ofticer of the exrhr'l""'" 
"hose business is to pt'ovitlc wood for the fallies, to rut 
or notch the sum paid u1mn lhcm: and then to ca~t them 
into <'OUrt to he w1·ittrn upon. 

CUTTING, in heraldry, is used fot· the dividing a 
sl1irld into two e<(ltal pa1·ts, from right to llft, parallel 
to the horizon, 01· in the fcssr-way. 

Cur'l'JNG fo. ·wood, a pal'tirulai• kind of !->rulpture, m· 
cngrnving, dmominated from the matter 011 '\hirl1 it is 
<'mplnyrd. That sort of ru;.;raving which h; ra.l1ctl cut
tiug in 1>ood, was the fit'!it imented. It iq used fot· initial 



(:) y c 

lettcl's, head and tail pieces of books, and even for 
schemes and othel' figures, to save the expense of en
gl'aving on coppel': and fo1· prints and stamps fol' pape1-, 
cahcr)CS, linen, &c. The a1i of cutting in wood \Va'3 cer
tainly canicd to vel'y gl'eat pct'fection about one hund
red and fifty years a.go, and l•as since been reYived with 
very gl'eat success by Ml'. Bewick, whose engravings of 
animals, &c. on wood may vie ht heauty and excellence 
with the choicest copper-plates. The cutter in wood 
needs no otheJ' instruments than little sharp knives, 
chisels, and gravers of different sizes. The first thing 
he does, is to take a plank or block of pear-tree, or box, 
which he prepares of the size and thickness intended, 
and makes it very even and smooth on the side to be 
cut; on this block he draws the design with a pen or pen
cil just as it ought to be printed. Those who cannot 
draw their own designs, make use of those done l>y 
another, which they fasten on the block with paste, the 
strokes or lines being turned towards the wood: when 
the llaper is dry, they wash it gently over with a spung 
dipped in water; which done, they take off the paper by 
deg1·ces, •till rubbing it a little with the tip of the finger, 
till thel'e is nothing left on the block but the strokes of 
ink that form the design, which mark out so much of the 
block as is to be spared, Ol' left standing; the rest they 
cut off and take away as curiously as they can, with the 
point of thei1• sl,.u·p instruments. 

CYANELLA, a genus of the hexandria monogynia 
class and order. The cor. is six-petalled; stamens 
lower, cleclined larger thau the rest. There are three 
species; natives of Africa. 

CYANlLE, a stone commonly found in granite rocks. 
The primitive form of its crystals is a foul'-sided obli'lue 
prism, the sides of which are inclined at an angle of 
rno0 • The base forms with one side of the pl'isrn an 
angle of 103°, with another an angle of 77°. It is 
sometimes c1·ystallize<l in six~sided prisms. Its textm·e 
is foliated; fracture racliatetl; rays curvetl and interlac
ed; fragments long and splintery. It causes single re
fraction, and it. s1iecificgravityis from S.5 to S.6: feels 
somewhat greasy. Its colour is white, witlt shades of 
sky or Prussian blue. 

CYATHUS, in Roman antiquity, a liquid measure, 
f'Ontaining four ligulas, or half .a. pint English wine
mcasure, being 469j solid inches. 

CYCAS, in botany, a genus of plants belonging to 
the first natural order, palm re. The fruit is a dry plum 
with a bivalved kernel. There al'e two species: I. 
fhe circinalis, or sago~trce, grows spontaneously in 
I he East Indies, and particularly on the coast of Mala
bar. It l'lUlS up with a straight trunk to 40 feet or 
more, lrnving many circles the whole length, occa":iioned 
by the olrl leaves falling off; for, standing in a ci1·cular 
ordel' round the stein, and embracing it with.their base, 
whenever they drop, they leave the ina1·ks of tlieir ad
besion behind. The leaves are pinnated, and grow to 
the length of seven or ei.;ht feet. The pinnre or lobes 
arc long, narrow, entil'e, of a shining green, all the way 
of a breadth. lance-shaped at the point, are closely 
crowded together, and stand at 1•ight angles on each 
side the midrib, like the teeth of a comb. 'I'he flowers 
.are ~rod~ccd in long bunches at the foot.stalks of the 
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leaves, and are succeeded by oval fruit, about the size 
of large plums, of a retl colout• when ripe, and a sweet 

~;~~~~1~1ea~~~1i~~n:=!~!s ~it~r~ ~11:~~~~1t~ut, inclosing a 
. 'l'his is a mluahlc tree tu the inhabitants of India, 88 
1t not only ful'nishes a considerable part of their con
stant bl'ead, but also supplies them with a great m1irle 
of ~rade. The ti·unk contains a fal'inaccous substanrr, 
winch they extract from it and make into bread in tlii<i 
manner: They saw the body into small pieres, and af
ter beating them in a mortar, pour water upon the ma.l.ls· 
this _is left for some hours to settle, When fit, it i; 
stramed through a cloth; and the finer particles of the 
mealy substance runninf,1 through with the water, the 
gross ones are left behmd and thrown nway. Aftt•r 
the farinaceous part has sufficiently subsided, the watt•r 
is pou1·ed off, and the meal being pro1iel'ly dried, is oc
casionally made into cakes and baked. These cakes 
arc said to eat nenly as well as wheaten brt'ad, and are 
the support of the inhabitants for three or four 10011!1"' 
in the year. 

The same meal more finely pul"erized, and reduced 
into granules, is what is called sago, which i~ i;('nt into 
all parts of Europe, and sold in the shops•• a grt·"t 
sti·cngthcncr and restorative. There is a s011 of sago 
made in the \Ve.st Indies, an<l Rent to Eurn11C'. in 11ic 
same manner as that from the East; but the West In
dia sago is far inferior in quality to the other. It is 
supposed to be made from the pith of the arcca oleracea. 
See ARECA. 

2. The cycas revoluta, or brood boom (or hr<'•il
tree) of the Hottentot•, a plant disco"el'ed by professor 
Thunbel'g, The pith, or medulla, whicl1 abounds in the 
trunk of this little palm, Mr. Sparman infm·mR us, is 
collected and tic<\ up in <kesscd calf or sheep-skins, and 
then buried in the earth for the space of several werks, 
till it becomes sufficiently mellow and tender to be 
kneaded up with water into a pa•te, of which they af. 
terwards make small loaves or cakes, and bake them 
under tile ashes. Other Hottentots not qnite so nice, 
nor endued with patience enough to wait tbi'i tedious 
method of preparing it, are saitl to dJ'y and r<>ao;t the 
pith or marrow, and afterwards make a kind offrwnen
ty of it. See Pl. XXXIX. N. H. fig. 154. 

CYCLAMEN, SowBREAD, a genus of the mo?ogy
nia order, in the pentandria class of plants; and in ~he 
natural method ranking under the 21st ol'dcl', precie. 
The corolla is verticillate1!, "ith the tube vel'y _short, 
and the throat prominent; the berl'y i< corrretl with the 
ca11sule. There are flYe species, which p1·mluce m~Y 
beautiful varieties. They are low, herbaceous •. fto"c
ry perennials, of the tuberour:i-rootct1. krnll, v.1th nu· 
mcrous angular, heart-shaped, spotted, m:u·l~Jed lral't'Rj 

;;,~" :~~:ze::!'o~r.. ro~~~~~1e:ii: .'.;~!~:d hri~~e~."'~ 
various colours. All the varieties arc cxtrcmrly 
ornamented, and some of the Bowers very fragrant. 
They may be planted in any of the common bo~n. 
but require to be sheltered from hard frosis b)· being 
coYered with mat•. They should also ha\ c a hght d,11 
soil, otherwise tbeir roots aro apt to rot. The s~ 
arc propagated by seeds, and the 11articular varietitl 
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hy di,idini; tltcit• roots. 'l'he root of the cydamrn has, 
when fresh, an extremely acrimonious taste, which it 
lust's upon hdug dried. 

CYCLAS. a grnus of the dccandria monogynia class 
and ol'<ler. 'l'he cal. is four-partct.l; cor. none; filaments 
inBcrtrd in U1c neck of the style, ftexuose; legume 
rouutli~h, winged, one-seeded. There arc two species, 
h·l•es of Guiana. 

Cn:Lu, a genus of tcstarca of the class of bivah'cs; 
~ht•lls somewhat transverse, without a fold on the ante
rior side: C'xtc1·ior ligament rl'curved; hinge of three 
teeth; latei·al teeth elongated, Jamelliform, and let i11to 
a .;roove iu the op1msitc valYC. 

rJ'l1is gcnns contains seven or eight species, mostly 
l11hahiting fresh water pools. Animal accphalous, with 
two tulles projecting on one side, and on the othf'r, a 
foot liuguifol'm, 01• tongue-shaped. According to Geof ... 
froy, it i'i vhiparou~: the sperirs most common in Eu ... 
rope i'i the cyclas cornea, wliirh is globous, smooth, 
hom-colourf'(J, with transverse forrows, size of a large 
Jlea. inhabits pools of fresh water. See Plate Nat. Hist. 
lig. 15.5. 

CYCLE, in chronology, a cc11ain pci'iod or series of 
years, which l'egulal'ly proceed fr9m the first to the last, 
anU then 1'Cturn again to the first. and circulate pcrpe
tnally. The most considerable cycles are those of the 
sun, of the moon, and of the Roman indiction. 

The ryde ot' the i.:nm consists of twenty-eight years, 
which co11fai11 nil the possible combinations of the do
miniral letters, ·in respect to their successive order, as 
poiuting out the common years and leap-years; so that, 
aftrr the expira1 ion of the cycl~, the days of the month 
retum in the same order to the same days of the week, 
throughout the next cycle; except that upon every cen
trsimal year which is not a leap-year, the letters must 
always be rrmovcd one place forward, to make them 
answrr to the yt'ars of the cycle. For instance, if the 
year 1soo wns a leap-year, as every ccntesimal year is 
in tltc Julian account, the dominical letters wouM he 
ED, and C \\ould be the domh1ical letter of the next 
year; but as it i.'i a common year in the Gregorian ac· 
"-·otint. D is the 1loruinical letter of 1801, which an
swers to the eighteenth of the cycle, C to tl1e nineteenth, 
&c. until_ the next centcsimal year. Sec DoMUHCAL 
X.ETTEU. 

To find the year of this cycle for any year of the 
l hristian rera, atld 9 to the curl'ent year of Christ, Uc
ca.usc the cycle romnaenccd nine years before the chris
tian rera, and divitlc the sum by 28, the quotient will 
1how the numltrr of cycles which have revolved since 
the beginning of that in which the chri8tian rera com
mruccd; and the 1•cmaindcr, if any, shows the curr('nt 
)Car of the cyck: hilt if there be no remainder, it 
shows that il is the last Ol' tweu!~-eighth yeal' of t11e 
cyrlr. 

C1 CI.E of the moon. Ol' lunar cycle, called also the 
gnldtn n11mbl11·, is a prriod of nineteen years, after 
\\hich thr Ill'\\ nnd foll moons return on the same da)·!-lof 
1ht• months, 0111)" our lrnur twenty-eight minutrs sooner; 
so that, on '' liah•\'('I' daJs the new and full moon fall this 
) eal', thry \\ill 1i~11pr11 ninch.>cn years hrnrr on the same 
dnJS of thr months, cxct>pt when a ccntcsimal common 
yeai· falls witbiu the cyrle, which will move thr new and 
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full moons a day later in the ralcudcr lh.ln olhe1·wi'° 
th('y would haYc fallen; insomuch that d- new moou 
which fdl, before the centesimal yeal·, sup110se on March 
1 O, will fall nineteen years aftc1wards on llforth 11. 
The number of yeal'S elapsed in this cycle i• called tho 
]11'imc, from its use in pointing out the day of the nrw 
muon, pl'imum lunre; and the goltlrn number, as <lcsrr\ • 
ing to Uc written in letters of gold. 

'l'he golden numbers arc those 11lared in tbe Gt'>! 
column of the calendar, betwixt ~larch 21 antl AiH'il 18. 
both inclusirn, to denote the days upon whirh those full 
moons fall,· which hap11en upon, or next after. Marrl 0 

21, in those ycal's of which they arc rcspcctiycl) the. 
golden numhers. See CALENDA.R. 

For finding the golden number, ad<l one to the cu1· 
rent year of our Lord, because one year of this CJcll' 
was elapsed before the christian rera l>egan, and dit~ide 
by nineteen, the remainder is the current year of this 
cycle, 01· the golden number; but if nothing remains. it 
shows that it is the last year of the cycle, and consc 
quently the golden number is 19. 

CYCLE of the Roman indiction, is a pe1•iod of fifteen 
years, in use among the Romans, commencing from the 
third year before Christ. This cycle has no connection 
with the celestial motions; but was instituted, according 
to Baronius, by Constantine; who, having reduced the 
time which the Romans were obliged to serve to fift.ccn 
years, was consequently obliged, every fifteen years, to 
impose, or i1ulicere according to the Latin expression, 
an extraol'tlinary tax for the payment of those who were 
discharged; and hence arose this cycle. 

rro find the cycle of indiction for any given year, add 
3 to the given year, and divide t11e sum by 15, the re
mainder is the current year of the cycle of iudiction; if 
there he no remainder, it is the fifteenth or last year of 
the indiction. 

'rJ1ese three cycles multiplied into one another, ti.at 
is, 28 x 19 x 15, amount to 7980, which is called tha 
Julian period, after which the three foregoing cycles 
will be.gin again together. This period had its imagin
ary beginning 710 years before the creation, according 
to the common opinion among chronologers concerning 
the age of the world, and is not yet complete. It is 
much used in chronological tables. See CHRONOLOGY. 

CYCLOID. The Cycloid is a CUl'l'e of such impor
tance, that the honour of its invention has been much 
contested among mathematicians. The F'rcnch ascribe 
it to their countryman RoberYall1 but there is sufficient 
evidence that he was not the ol'iginal inventol' of it. 
rro1•ricel111s informs us, in a treatise contnining a de
monstration of one of the properties of this curve, viz. 
that its area is triple that of' the generating cil'clc, and 
published in 16~4, that this curve was known forty-five 
years before this period, or in 1599, to his master Gali
leo, and distinguished by the appellation of Cycloid. 
Besides, Dr. Wallis has discovered among the mathe
maliral works of Bovillus, Jrnhlished at sevual times 
between the years 1501 and 1510, that this curve had 
b<'en considered in his time: antl he has also fount.I, that 
it was kmrnn to care.Jina.I Cusnnus, who ga\e an ac ... 
count of it in a copy of hi' works transrribed in 1451. 
Rut its \al'iOUS pl'Operties ba.e been g..adua.1Jy disrov
ered; and the mrtho<J of regulating the motion of a pen-
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dulum L) this rui-ve, which is the mo;( useful npJ>lirn
tion of H, was the im·ention of llu) gms 111 the last 

ce;~~.?~)cloicl is n ruaw generated by (hr motion ~f 
any point in the pcl'iphery of a circle, wlulst the 11era
phery it.elf rem! res on a right line, till that point. wlnrh 
touchrd tl1c line at the brginning of the motwn he 

bJ·rc1'~i.~0.~~1·~~~ ~\r:7:i1~; HFI (Pl. XXXIX. l\l~s. ~g. 
29); F the point in the periphery, which at the begmmng 
of the motion touched the line llC in B; and the curve 
DGC descriliecl by that point, whilst it is m°'"iug from 
ll to C, will be the cydoid, or trociloid, so called from 
the manner of its formation. The circle HFI, by the 
revolution of which the cune is fol'mrd, is called the 
generatin~ drrlc; the right ]inc nc is ~h!J basr; th? line 
GA bisetti11g 01e base in A is thr axis; an~l G 1s the 
vertex: a line OF parallel to the base, and rnte1-rrpted 
bet wren· the curve and the axis, is an 01·di11nh'; and the 
spare included by the currn aud base, viz. llGCAll, is 

tla~I~;:~·:::~'! 'Jr~~· is reli ·d the prim arr rydoid, to dis
tinguish it from thr p1-otractrd cycloid ~l~, and from 
the rontmctcd rJrloitl QR, described by the r1111te111po-
1·a1·y motion of the cort·c~1H.11u1ing pointi; p an~ ,,, in lh<' 
ciix·les Op:'\ kss, and O.R greater, than the c!1-rlc UDG 
resperth·ely. The protracted r)clmd 1s applied~)'. Dr. 
Wallis to the solution of Keplc1"'s 111·oblem for dmdmg 
the arC'a of an cllipc;e in a ghing l'atio, of whirh an ac. 
count is ginn in Kcill's Asfronom_y, Lert. 2~ anti 24. 

'Ve shall now enumerate thr clncf p1·01wrhcs of the 
common rytloid. (1) The \\hole h•c'e n.c (fig. so), is 
equal to thl' 1wripht•ry of' the grueratmg ~11·l'lc; aml any 
J•art of thl' ha'e Bil is rcl'ial to the arc]• II o.f t11t; same 
rircle in the position lIFI. (2) Any right lme l•D rn
tcrcrptcd lu:t\\t'en the <'lllTe and _the gc11~1'a_tmg ~·1nll' 
in the position GAD. "here AB 1s = AC, :s tqual to 
the corrrs1>mu.li11g arc DG of_ the grnerahng circle. 
l<'or AB =UFJ, anc\ BU = FH. ·.· HA= .Fl = DG, 
and HA= }'D; FD = DG. (S) The ordinate FU = 
FD + DO = DG + DO = to the sum of the arc inkr
reptrd betwHn the ordinate and the vertex. and 1t> 
right sinr. (4) The li11e LI clra\\:n parallel to the chord 
MG, is a tangent to the ryrlmd 111 L. . . 

[Draw the onliuate L:l!N parallel t.o AR, .I"'~ :II_G; 
put r= the rntln" ol the i;eneratmg cirdr .\~I«. x = 
NG, y= NL,~= the arc MG, antJ s =its Sil~l' = 1\~I, 
and by thl' 1n·cceding we hale Y= s. + ::. tlll' ddft..-cnt1al 
of whirh i• dy = ds +d:::. Draw PR mdcf1111tl'IJ ne~r aud 
parallel tu LN an<I )1111 parallel to N ... and supwise ,\!,. 
an indcfini!t'l~ small right Im• at right angles to ~10 the 
udius of the rii-ck; that is, Mn= d:;, mu..= ds, and Mm. 
= dx. rl'l.icn, 1;ince the triangles Mn11t, MNO ai-c ~~.~ 

Jar, we ha' es : r-x: : dx: ds, and th<"rcfore ds =s 
>< dy, also s : r : : dx : do:; therefore d::: = tl.r ,x r. Now 

by substitution we obtain dy = ~+ r rl.'t' = 
.s ~ 

llr-x~, and tlois substituted for dy iu the genca·al 
s 

c y c 

expa·ession d .i· Y; for the subtangent we have ,,..!l,_ 

Now since 2:~ x : s : : y: subtangt'nt, it follo!G:t 
the tangent LI is parallel to the chord MG. (r) 

The scmiryrloid GC is rr1ual to 2GA, ur doahle o( 
the diameter of the gt'nl'ratiug rirrlr•; aud the whole Cl· 
rhicl llGC =4GA =four time. the diameteroftheg.1-
crating rirdc. 

(6) If GX be parallel to BAC, the ha.•e ofthec1rloid 
and LX parallel to it' axis, GA: the space GXL, ter'. 
minated by the cycloidal arc GL, and the right fines 
GX and LX, will be e<jual to the cirrular area GMN 

Let Px be parallel to LX; and hy what bu~~ 
shown above, Pp: Lp :: MN: NG; =Nllic Pp= MN 
x Lp, i. e. Xx x LX = l\lN x N., 01· the small space 
LXxP =the small space MN.11. l.;onsl'quenUy the.,,,. 
GXL and GMN increasing by <'qual incrrments, art 
e11ual. Hence, if BY be perpenclirolar to the b ... BC 
at B, aml meet GX produced at ¥, the •pare GYBPG 
will be equal to the semicircle G;\I.\: and the reclanglr 
GAllYunder the diamcte1• GA and IlA = ! tlw circ1JJo
fl'l'Cnce of the gcnc1·ati11g rirdr, will be four times the 
semici1-cle G:llA; and ther<'forc the arra GLBAG -
tl1l'ec times the area of' the gt'1H'rati11g srmirirde G~tA, 
nncl the whole cycloidal area llLGCAU will he rqual ~. 
three times the a1·ea.rof the grm•rating rirde GMAT. 
Also, if GB ltc drawn, the a1·ra iutrl'ft•ptrcl hetwttn lbt 
ryrloid GLB, and the right line Gil, "ill he equal to 
the semicircle G.\IA; for the area GLB.\G ~ SGMA. 
and the t1-iangle GBA = ~GA x AB= the rrdangleot 
the radius and semiril·cumf'cr1..•1u·c = thl• arra of the 
grnc1·ati11g rircle Gl\IA'l' = 2(~MA; and tl11·1·.-fore GL 
11AG - GUA = sGi\IA - 2C.:\IA = GMA. 

(T) The cyrloicl is the cnr' e '.'f swifte~t descent; ~r a 
J1t•;tvy bodJ, fksccndrng l>y tl1r force of 1t1 own gra\lt}·, 
"ill move from one point of this rurn to any otltrr 
point in less time, than it "ill nuffe by any utherlilll 
joining these points. 

(8) A bodJ falls through an~· arr, 1'"G, LG, &r. (&it. 
.10). of an inwrted rJcloid, whdherit bega·ratorsmaJ!, 
in the same time. Hence, if a pendulum be made~ YI· 

h1 ate in the arc of a CJ rloid, all the vibrations will be 
pc1'l'ol'mcd in the same time. 

CYCLUl'TERL'S, tl•e surker, in irbth)ology, a~
nuc-., lwlonging to the m'llrt· of amphillia na11t.rs. The 
ht.•a<l is obtuse, and ful'nislu•tl with sa.w.frt>th; there are 
four· I»IJ s in the gilis; and the belly-fins are co~ 
tou·ethcr in an orbicular form. Thrrr arc thrre spennr. 

1. The Jumpus, or lump-fhh, gl'OWS to the ~•rn~b or 
nineteen inches, antl \H'iglis Ht'V('ll Jmmul."'. 'lhe ehapt 
uf the bodv is like that of the bii•am, dc•rp and •WJ 
thirk, and.it swims edge-ways. Thl' bar~ i• sharp and 
ell'\ ated; the belly flat, of a bright crimson colour. 
Alon" the lwdv tlu.•1-e run sen•1·al rows of sharp and lte
nv tul;)bet·rles, and the wholf' skin ii'I fO\'("t'('d with 111111 

0;1ts. The tail ~utl ''rnt-fins are purple. 'fhf'! ~ 
fins arr lar;c aml lH"<lafl, almost 1_111iti!1g at thr1r b.-: 
Dnif'ath these is the pa1·t lly wl11rh at adhr1't'11 to die 
rocks, &.r. It consiHt"' of an m·o1I a1u·rtu1· ·, !llurrounW 
with a fil'shJ, mmwular. :i.ud ohtuse subl"J~nrr; eel~ 
with many small thM'adc<l app<'nd;!ge_q, ":Inch mncur 11 
so many claspc1"8. By me1U10 of IJ1,. pat"l 1t adh•rea.,,,.. 
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vMt for«e to any thing it plca•rs. As a proof of its notwithstanding frost, rain, &c. their juices will recei~c 
tenarity, it has been known, that in flinging a fish of this such a maturation as will prepare them for a kindly fer
epecic!; into a pail of water, it fixed itsetr so firmly to the mcntation, and which they roul<l not have attained on the 
bottom, that on taking the fish by the tail, the whole pail trees from the coldness o'rtbe season. 
by that mran• was lifted, thou!ih it hrld some gallons, It is observable. that the riper and mellower the fruits 
without once making the fish quit its hold. These fish re- are at the time of collecting them into heaps, the shortrr 
sort in multitudes during spring to the coast of Sutherland should be their conlinuance tberr; and on the contrar·J, 
near thr 01'd of Caith11rss. The scaJs which smarm be- the harsher, more immatm•e, and harder they are, the 
neath, prey greatly 1111011 thrm, leaving tLc ski us; numbers longer they should rest. These heaps should be made in 
of which, thus emptlccl, float ashore at that season. Great an ~ven and open J>•1rt of the orchard, without any rrgarJ 
numbers of lump-fish arr fo1111tl in the Gt·eenlaml seas to covel'ing from rain, Uews, or what else may happC'u 
during the munthsof April and May, when they resort near du1'ing the apples staying there; and whether they .he 

th~~li~~~:~!~!~~.~~nia~:.qc 1;,~~tc ~~!~~ N:t· ~~~~011:?1 ;1~1:1 t lie ~~ri;~~ ~~ n~~~ IJ~7'~~ 1~~;u~:1et~~~1~~t:~:a:~~~~' <~~;t~i ~;\~~e~~ 
soft and uurtuous texture of' its Uody, rC'semlJling that of " hadng lain toge1lil'l' in the heaps, they may have imlJilJed 
the land-snail. It ls almost b·anspa.l'Cnt, and soo11 dis- g1·eat humidity, as well from the air, as rrom the ground, 
solves a1Ul ml'lts away. It is found in the sea near the rain, dews, &c. ,.,.·hich arc mixed '"·ith their juices; the 
mouths of g1·cat ri,·c1·s, and has been seen full of spawn in answer is, that this will have no other effect, than a kindly 
January. Tltc length is five inches: the colour a p~tle <lilutiug· nahu·al to the fruits, lly which means a speedier 
brown, somctim<'s fin1·ly st1·rah.ed with a da1·kcl'. Be- fermentation ensues, and all hekrogeneous humid parti
neatl1 the tl1roat i-; a roum1 flq1rcssion of a whitish colou1· clcs arc thrown off. The :1pples are then ground. and the 
Hkc the imp1·es~ion of a e;enl, snnou111ll'd by twelve small pumices rccch•cd in a la1·gc open-mouthed vessel, rapahle 
pale yflluw t.ubcra, Uy which in·olrnbly it adhen·s to the of containing as much thereof as is sufficirnt for one mak
stones like the other spcdrs. ing or one checsr, though it has been a custom to ]rt the 

!3. C. mi11ur, 01· the lesser sucking-fish, is fou11d in pumice remain some hours in the vessel a.pp1·0Jlriatrd to 
different 111u·t~ or the. Hl'ilish seas. It is ~!.>out four inrhes contain il: yet this practice is by no mC'ans commemlaL1e; 
in length; the skin with nut sraks,slip11ery, antl Of a dusky for if the fruits dhJ not come ripe from tltetrecs, or othrr
colour. It has also an ap1mratus for adil<'ring to stones '"·isc matm·ed, the pumice remaining in the vat too long, 
amt rorks, similal' 1o the. othcl's. will acq_uil·e such harslines" and coarseness fr1i m thr sk:ns 

ClrD.ER, or (~ 1ugn, an 1·xre11cnt drink made of the as is never to be got rid of; and if tl1e pumice is of \\{'JI. 

juice of appks. In m;ikin.~ this th·ink, it has long· IJeen l'ipencd fruit, the continuing too long there will orrasion 
thoug-ht ucccss;i.ry in rrnry part of Engla.nd, to Jay the it to contrn.ct a shal')>ncss that very often ir.; fullowc<l with 
harder rJdCr fruits in hraps t'or· some timo bel'orc IJ1·rnk.- want of spirit an<l pl'icking; nay, somctimrs it enn Ue
ing theil· pul11s; I.Jut 1!ir Devonshire imop1c have much im- comes vinegar, or always continues of a whryish colour, 
proved this 1wactirc: in othrr countriC's the method js, to all whirh ]Jt•oceeds from the heat of fermeutation, that it 
make these heaps of a pp ks in a. liou~e, or under some co- almost instantly falls into on I yin~ together; thr JHimice, 
vering, indosrtl on cve1·,> side; this methotl has been fo11ntl therefore, should remain not longer in the vat than until 
defective, bl'c:rnsr., by excluding the frrc nir, the h1.•at there ma)' be enough broken for one press ing, or that all 
soon UPramC' too violent, ;\llll a great p('rspiration ensuef.l, be made into a cheese an cl pressed the day it is broken. 
IJy "likh, in a ~hm·t ti111r~ tlte luss of juice was !!!O great The stouming or stumming of cyder, is donr by hul'll
as to n•durr the fruit to half U1ri1· formrr weight, attended ing a match or scent in a clean hogshead, moi~t from rc
with a g(•rn•r;:d rottt1111es.,, r.rncid smell, antl tlisa.a;reeable crnt rinsing, antl rarkint; the cyder on thr fret into it. 
taste. In tlir so11th~1-11 parts a middle way has been pur- If much on the fret, when the cyder is lialr-rarkrd into 
Ruetl; to avui(I the mronvrniences attending the above, the matched or scented cask, burn another match in each 
th<'y mak<' their hra1:8 of :1p1~ll'S i~ an open part o~ an. or- cask, r oll and tumble them well about (ir tlh"rc nr<' nu 
chard; whtr~ by mrc~ns ot a il'l'C atr and less persp1ratmn, 1ces) for a couple of hours, and then fi11ish the racking. 
the desired n1atu1·ity is bmught about, without any con- Stum is the rich must of gl)o<l cyder, blended with the va
ii()f"J'ablr \\ a~tt• nf the juice8. or decay of the fruit, and pour of tlie burning match or scent, stoome<l as a.liorr~ 

~~~i1~'li!~·tfi1i·~cm~~:n1~:~·:1 ?1~t~;~~r::~1·J1 ~~~~~J~:f~ 1~1?c :t\~1~~ ~~~ ~~~~~~\~1~?;cc~l~~ ii~t~et~~~~~;!:~~~=1~(~v~~1t1~~:~t~~~;3~~l/~1 1~~c:~ 
us~·, all continue ]>lump an<l full of_.luicrs! nnd very much nf'glcctccl, and it once ft•rme11ts~ it is no Iong<'r stum, hut 
hN~l1trn .thr c0Jou1· of the .c.ytle1·, w1th.ot1~ ill-taste or,c;nwll. IJecomcs good ry1lcr. Stum is usetl to me11d derli1dng 
In 1rnrsmng the ~t'\'Onc;;J111:r method at is to be oliscrveil: cydrr, make it fcl'ment afresh. and give life and swcrt
fil'.•t, all thr 1iron11sruon• kmcl of a JI pies that have d1·opped ness to it, a kind of reanimation. Boiled C) tier makes 
from the h'<'l'S f1•um tune to tunr, urr to br gathered up the IJrst keeping shnn. 
and laid in a hr:t)l liy themselves, to br made into rydcr It woul1l doubtless lie a great improvement to many 
aftrr haHng i;o lain :i.bout ten days; ~econdly, such applrs estates to cultivate the land not fit for corn, by planting 
ns arc gathcrt•d fro111.1l'.c trrc: _ ha~·mg alrea~ly _ac·tr11red the JH'o11cr sorts of ;,tpples anti prars, for the produc:tion 
somt~ dr,:;rrc of 1:mtt11·1t) • arc like\~ 1sr to l.J~ Ja1f.l lll a limp of so wholcs(;mc and pleasant a beverage as rydcr or 

~;,.~'r,:,','t~<;~c \~:; r~~:'.'~,. ~. r[~.';:~!;~1;:.~~~~',~;i ;;,~ .:~:~,.~~'.,'"1~ f;~~·~7 is .~: ;~~"~~~P~~r ::~i" t~r~~;~v "f? :,~~; ~~'~"~:~~;::~r~ 
nf frost l'i ,apprt•lit11dt·1!• are to he lain. 111 scparat 1

' hr:~ps, lw~ onfc a yrar. an<l wheti sold it ) ir)ds a V('l'Y enrour
wl~;;, t!:«> arc tonwam an~;th orsu weeks, liy whKh, ai;rng profit, 'fhe l.irgcr<iuantity thcreismadc together, 
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;he better it succeeds; in lai·ge ,·essels it ,,,.m keep sound 
and good for many years. Ilesides,_it is a pursuit i_n 
which any gentleman can engage, wt~hout bemg c01~s1-
drred as a trader. A man may exercise or amuse lnm
sdf in any manufacture from the produce of his own land, 
as a ncressary or usual mode of reaping or enjoying that 
produce, and bringing it advantageously to market; and 
he shall not he considered as a trader, though he buy 
necrssary ingrctlicnts or materials to fit it fur the ma-r
ket; for this is the way of enjoying the land in cyder 
counfrirs: but where the produce of the land is merely 
the raw materials of a manufacture, anil used as such, 
and not according to the usual mode of enjoy~ng_ th~ land; 
in short, "he1·e the produce of the land is an ms1,i;-111ticant 
artick, in comprtrison with the whole expense of the ma
nufartul'r; there he ought to be considered as a trader, 
and so the law decides. 

1.'hr manufactul'ing of cy<ler and perry forms a capital 
branch in fruit countries, and of which the improve
ment must IJe com;i1k1·cd as of great importance to the 
puhlic, b11t particulady so to the inhabitants of tho5e 
disfricts were these liquors constitute the common bcve-
1·agc. 

Cyder and perry, when genuine, and in high perfec
tion, al'e excrllcnt viuous liquors, and are certainly far 
more whoksomc than many others which are at prrsc11t 
in higher rstimatiun. When the must is preparc<l fru~1 
the choicrst fruit, and undergoes the exact Ucgrce of vi
nous fermentation requisite to its perfection, the acitl aml 
the sweet arc so atlmirabJy blended with the aqueous, 
oily, anU SJ>irit11011s principles, an~ the whole so imbuc<l 
with the grat<-ful lla••oi1r of the rrnds and the agreeahle 
aromatic bitter of the kernels, that it assumes a new 
character; grows Jivt'ly, spal'kling, and exhila1·ati11g: aud 
when completely mellowed by time, the liquor becomes 
at once highly delicious to the palate, and friendly to the 
constitution; suprrior, in every resprct, to most other 
English wines; for such (says Ur. Fothct'l\ill) would it 
be pronounced by all competent Jttdgcs, \vas it not for t!1e 
popular prrjudice annexed to it, as a cheap home-brewed 
liquor, and consequently within the reach of the vulgar. 
'l'o compare surh a liquor with some of the foreign, firl'y, 
soJJhisticated mixtures, St'lmctimcs imported, would be no 
crrtlit to it; for it crrtainJy surpasses them in fta\'our an<l 
pleasantness, .as much a.s it excels them in chc.apness: 
but rarely do we meet with perry or cyder of tins supe
rior quality; for what is generally _sold by de~lers and 
inn~keepers, is a poor, meagre~ vapu.l liquor, c.hsposcd to 
the acetous fermentation, and, of com·se, very injurious 
to the constitution. It is very mortifying, after the ex
perience of so many centuries, that the art of preparing 
those liquors shonlrl still be so imperfectly understood as 
to seem to be' in their very infancy; that, throughout the 
principal cyder districts, the practice should still rest 
on the most vague undetHminate principles; anrl that the 
excellence of the liquor should depend ratl1cr on a lucky 
accident than on good management: yrt such appC'al'S 
to be really the case, even amongst the most experienced 
cyder-makers. 

Mr. Marsliall, that nice observer of rural affairs, in his 
late tour through Ilcrcfordshire and Glouccstc1·shire, (ex
pressly w1dertaken for the pu1·pose of inc1uiry on this sul-

,ject), informs us, that scarcely two .,f the professional 
makers 3.l'C agreed as tu the managl'mt·nt of some of the 
most essential parts of the process; that palpablt· errnra 
arc committt'd, as to the time and manntr of gathering the 
fruit, in la) ing it up. in nrglecting to separate the un.o;uuud 
and to grind properl): the rinds, kemels, &c. that the method 
of ronilucbng the vinous fermcntatwn, the most nitical 
part of the opcl'atiou, and which stamps the future \·alueof 
the liquor, is by no means ascertained; fnt· whilr somt· pro. 
mote the f1trmentation in a spacious u1u·n mt, others re. 
press it, by inclosing the liq nor in a hogshead, m· 11tri\ e to 
pre,·ent it altogether; that no determinate llOint of trm. 
pcrature is 1·egardcrl, and that the use of the thermometer 
is unknown 01· neglected; that they arc as little ron~istrnt 
as to the time of racking off, and whether thi~ ought to be 
done only once, 01• five or six tinws rrpratell; that for 
fining down the liquor many have rccou1·He to that odious 
article bullock's bloocl, when the intention might be much 
bcttc1· answered hy whites of l'ggs 01· isingla"'; and final
ly, that the rapridous taste or particular customers is 
generally consulted, rathe1· than the l'eal exct•llrRce of 
the liquor; and cons~quently that a very imJK'rf~ft liquor 
is oftrn ventlecl, winch tends to reduce the prirr, to di!i .. 
grace the 1·enrlrr, and to bring the use of cyder and perry 
into disrepute. 

The art of making Yinous liquors is a curious chemical 
process: anti its succrss chietty dt'pr11t1s on a dntrous 
management of the vinous fc1·mrntatio11, besides a close 
attrntion to several minute circumstances, the theory of 
which is not, perhaps, yet fully understood by U1e ablest 
cl1emists. 

The general method of preparing ryder a111l perry is 
ve1·y much the same. The mill is not essentially dift'l.'rent 
from that of a common tanner1$ mill for grimHng bark; it 
consists of a mill-stone from two feet and a half to four and 
a half in diameter, running on its edge on n.circularstonr
trough, from nine to twelve inches in thkkneKo;, 1rnd from 
one to two tons in weight: the bottom of the trnugb In 
whicli this stone rm1s is somewhat. wider than the thick
ness af the stone itself; the inner side of the groove risrs 
iwrpcndiculal']y, but the outer is be\t('Hetl in such a man
ner as to make tl1e top of the trough six or eight inrl1e." 
v..idrr than the lwttom, by which mrans there is room for 
the stone to run fredy, and likewise for putting in the 
fruit, and stirring it up while gri11din1;. The bed of a 
mitltlle-sizetl mill is about nine feet, some ten, and some 
twelrn; the whole being compnst•d of two, thtte, or r~Jllf 
stones, cl'amped togcthrr, and finished after ~emg 
cra.mpc·d iu this manner: the best stonrs arr found m the 
f,ll'est of Dean, generally a da1·k-reddish gr: Mone, n~t 
calca1·cous; fot· if it was of a calcareous quality th~ acid 
juice oft he fruits would act upon it and spoil the hquor; 
a clean-grained grindstone g1·it is the fittest for the ~r
pose. 'l'he runner is moved by means of an a_xle P?'11D5' 
through the centre, with a long arm reachrng without 
the bed of the mill, for a horse to draw by; on the othtr 
side is a shorter arm, passing through the centre o~the 
stone, as reprrsented in the figut·e. An iron bolt, with a 
large head, passes through an eye in the lower parl of 
the swivel, on which the stone turns into the ('nd of.t~ 
inner arm of the axis; and thus the double motion of it II 
ohtained. and the stone kept perfectly upright. Tbert 
ought also to be fixed 011 the inner ann of the axis, aboul 
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a fooS from thr runner, a coggrd wheel, working in a 
circle of CO!;'! fixed uprm the bed of the mill; thr use of 
thesr is to prevent the runner from sliding, which it is 
apt to do when the mill is full; it likewise makes the 
work more easy for the horse: these wheels ought t'> be 
made with great exartncss. Mr. Marshall obsenes. that 
it is an error to make the horse draw by t1·ares. " That 
acting point of drnught (says he), the horse's shoulders, 
ought, for various reasons, to he applird immediately at 
the rnd of the arm of the a.xis; not two or three yards 
before it, perhaps in a small mill near one-fourth of its 
circumference." 'l'he building in which the mill is inclos
ed ought to be ol' such a size that the horse may have 
a path of three fret wide betwixt the mill and the wall, 
so th:tt a mirldling-sizrd mill, with its hol'se-path, takes 
up a B)larc of fou1·tcrn or fi~ecn feet every way. The 
wlrnle dimeusions of the mill-liouse, according to our 
author, to rentlC'r it any way com·enient, are twe11ty
fou1· feet by twrntJ; it ought to have a floot' thrown 
oVN' it at the lirigl1t of seven feet, with a door in the 
middJc of the front, and a window opposite, with the 
mill on one r,idc and the press on the other side of the 
window: the lattC'I' must lrn as near the mill as conveni
ence. will allow, for the more ea.r;y ronnying the gl'Ound 
fruit from the one to the other. The pres~, ur which the 
principle "ill be undc·rstood from the figure, has its bed 
or bottom about five fret square: this ought to be made 
entirely either of wood 01· of stone, tlw prnctice of cov
ering it wilh kad being now uni,·ersally known tu be 
pernicious. It has a channel cut a few inchrs witJ1in its 
outer cllgrs, to ra.tch the liquor as it is expressed, and 
conny it to a lip fo1·med by a pr~jertion on that side or 
the bed opposite the mill; having mulcl' it a stone 
trough 01· wootlcn vessel, sunk within the ground, when 
the bed is fixe'I low, to receive it. The IH'C'SS is worked 
with levrrs of tlillt.·1·c11t lengths, first a short, and then a 
moderatdJ long one. IJotlt wo1·kcd by hand; and lastly, 
a bar, eight 01· nine n'rt l<1ng, worked by a capstan or 
win<lla!::is. The exprmw of fitting up a mill-house is not 
"fery gl'cnt. Mr. 1\Jnrshall computes it from twenty to 
twenl)-tin' pou1uls, and on a small scale from 10 to 15 
pounds. though murlt tkpends on the distance and car
riage of the slonc: when once fittecl up it will la.;t ma
ny years. 

The making of the fruit-liquo1·s under nmsitlcration 
rcquin•s an attl'ntiuu to tlie following particulars: 

1. 'l'he fruit. 11. The gl'inding. Ill. P1·essing. IV. 
Frl'l11rnting. V. Correcting. YI. Layin:; up. VJI. Bot
tling. Earh of these heads is subdivided into several 
othus. 

J. In the management of the fruit, the following par
ticuliu·s are to lH• ronsi<lrrcd: 

t. Tlie time of gatheriug;-wllich varies acrorlli11g 
to thr mdur<· of the fruit. The ea1·ly pears are fit fo1· 
thr mill in SrlJfrmUer; but frw apples are 1·eady for 
gnfhni"g brl'ort• Midtarlinas; though, from arridC'ntal 
cirrum~tanc r!-!. thr)' nrc frequently mannfact111·ecl brfo1·e 
that ti111r; fo1· sak f) <lei' and kcC'ping drink, they are 
f;uftl·ntl to l1a.ng upon the trees till fully ripe; and the 
mitldk of Octolwr is gt'llC'l'ally look.f'fl upf)n to lir a p1·'l~ 
Jlt"I timt' fur gatht·1·i11g tilt' stfrc applrs. Tl1t· <-Titrrion of 
a dt'.i;-1·rr of 1·iprnt•ss is. the fruit faJling f1J0111 the trrr; 
and to force itawa)· before that time, in .Mr. i\Ial'shall's 

opinion, is robbing it 'Of sryme 'Of its most \'aluable pro
pertit>s;" tht•liarves!ing of fruit (says he) is widely dif· 
frrent in this respect f1·om the ha1·vestin,; of grain, 
which has the entire plant to fcrd it after the srpal'ation 
from tlic snil; while fruit, alter it is severed from the t1·cr, 
is rut olffrum all possibility of a furthel' supply of nour
ishment; and although it may have reached its wonted 
size, some of its more essential particles arc undoubtedly 
lrft behind in the tree." Sometimes, however, the fruits 
which are late in ripening are apt to hang on the tree un
til spoiled by frost'>, though weak watery fruits seem to 
be most injured in this manner; and Mr. Marshall re
lates an instance of very fine liquor being made from 
golden pipjiins, after the fruit had been frozen as hard 
as ice. 

2. The method of gathering. This, as generally pl'ac
tiscd, is directly contrary to the principles laid down by 
Mr. Mru·shall, ,-iz. beating them down with long slen
der poles. An ev.ident disadvantage of this mrthod is, 
that the fruit is of unequal ripeness: for the apples on 
the same tree will differ many days, perhaps even wcf'ks 
in their time of coming to perfection, wheure somr ]>Ut 
of the richness and flayou1· of the fruit will be effectual
ly anti irreirtediahly cut off. Nor is this the only evil to 
bl' dreaded; fo1· as enry thing de]JCnds on the frrmrnta
tion it has to undergo, if this is intel'l'uptrd, or rrndcred 
complex by a mixtul'C of ripe and unripe fruits, and the 
liquor is not, in the first instance, suflirirntly pul'ged 
from its fcculcnrirs, it is difficult to ckar it aftrrwards. 
The former defect the cyder-makers attempt to renwdy, 
by a mixture nfbrm\'n sugar and brandy, aml tlic lattcl' 
by bullock's blood Rnd brimstone; but tlC'ither of these 
rnn be experted to answrr the pu1·110se ''cry effcctua11y, 
The best mctl1od of avoiding the inconvenicnres al'ising 
from an nncqual riprning of the fruit i~, to go over the 
frees twicr, once with a hook when the fruit begins tn 
fall spontanrously; the second time wlu.•n tl1c lattc1· arc 
sufticicntl.v ripened, or when tile winter is likrly to set 
in. \Vli('H the trees are to be cleared with the poles as 
above-mentioned. 

s. Maturing the gathered fruit. This is usually done 
by maki11g it into heaps, as has been alreadJ mentioned: 
out Mr. J\lal'shall entirely disapproves of the practil'r; 
b ,·cause, "hen the wl1ole are laid in a heap togethrr, the 
ripe fruit will brgin to rot before the othrr has al'l'iHd 
at that degree of artificial ripeness which it is rapablc of 
anp1iring. "The <luc drgree of maturation or fruit for 
liquor," he obSPl'ves, " is a subjrrt about which nwn, 
even in this district, differ much in their ideas. The pl'C'
vailing practice of gathrrin.<; into heaps until the ripest 
begin to l'ot, is wasting the best of the fruit, aud is by no 
means an accurate criterion. Some shake the fruit, ant.l 
jmlge by the rattli11g of the kemels; others rut thl'ougl~ 
the middle, and judge by theil' Llackness: out non<' of 
thrso aJlllear lo be a pmper test. It is not the state ul' the 
kernels, but uf the fksh; not of' a few individuals, but of 
the g1·catcl' fHU't of the prime fruit; "hirh rrndrrs th{' cnl
lertire Lody fit OI' unfit to Le sent to till' mill; the most 
1'<.ttionaJ tC'bt uf the l'ijJellt'SS or the fruit is 0 that of th•~ 
flesh having arquil'l'd such a dt'A'l'eC' ol' mellownrss, :wd 
it~ te:\ful·e such a lleg1·ec of trndrr·m•ss, as to Yirhl to 
motlerah' ]'l'Cssure; thus, when the knuckle or· tht· rm\ 
of the thumb can with moderate exertion be forr<d iuto 
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;J.e·pulp of the fruit, is l!ccmed in a fit state fol' grind
ilig. 

4. Pl'eparation for the mill. The proper manage
ment of the fruit is to keep the ripe and unripe fruit 
s1~pa1·atc from each other; but this cannot be <lone with
out a consitle1·abJ c degree of labour; for as, hy number
lc:-;s accidents, the l'ipe and umipl' fruit are frcqu('ntly 
conf'oundcd together, thel'e cannot be any effectual me-
1 hod of separating them except l>y hand; and l\Ir. Mar
shall is of opinion, that this is one of the gra.nd secrets 
ol' cyder-making, peculiar to those who excel in the bu
siness; aml he is surpl'ised that it should not before this 
time have come into common practice. 

5. Mixing fruit for liqour. Our author seems to doubt 
thr i>ropriety ol' this pt·:icticc; and iuformB us, that the 
tiner Hqunrs arc IJladc frum select fruits; aml he hints, 
that it might l.Je more proper to mix liquors after they 
arc made, than to put together the crurle fruits. 

U. Grinding, and management of the fruit when 
gt·oun<l.-For Ute greater convenience of putting fruit 
into the mill, every mill should have a fruit-chamber 
over it, with a trap-door to lower the fruit down into 
the mill. The best manner in wllich this can be a.ccom
J>lished is to have the valve over the bed of the mill, and 
fumishec1 with a hose or tunnel reaching down to the 
trough in \Yhich the stone moves; no straw is used in 
the fofts, but sometimes the fruit is tumed. In Here
fordshire it is generally believed, that grinding the 
rinds and seeds of the fruit as well as the fleshy part to 
a pul1>, is necessary towards the perfection of the cyder, 
whence it is proper tlmt every kind of pains should be 
taken to perform the grintling in the most perfect man
ner. Mr. Marshall com11lains, that the mills are so im-
1wrfectly finished by the workmen, that fo1· the first 
years they cannot pe.rform thcil' work in a proper man
ne1·. Instead of l>eing nirely fitted to one another with 
the square and chigrl, they are hewn over with a rough 
tool, in such a careless mauner th.at horse-beans might 
lie in safety in their cavitit~s. Some even imagine that 
to be an a<lva.ntagc, as if the fruit was more dl'ectually 
and completely broken by rough than smooth stones. 
Some use fluted rollers of iron, but these will be cor
roded by the juice, and thus th• liq uo1• nngl1t he tinged. 
Smooth rollers will not lay hold of the fruit sufficiently 
to force it through. 

Another improvement requisite in the cyder mills, is 
to prevent the matter in the trough f1·om rising ltefore 
the stone in the last stage of grinding, and a method of 
stirring it up in the frough more effectually than can be 
done at present. To remedy the former of tltese defect•, 
it might perhaps be proper to grind the fruit lirst in the 
mill to a certain degree; and then put 1t between two 
smooth rollers to finish the operation in the most perfoct 
manner. It is an error to grind too much at once, as 
this clogs up the mill, and prevents it from going ea.qily. 
The usual quantity for a middle-sized mill is a bag, 
containing four com-bushels; but out· autl1or had an op
portunity of seeing a rni11 in which only ha)f a bag was 
put, and thu,q the work seemed to go on mo1·0 easily and 
more quickly than when more wao; put in at once. The 
fjUantity p11t in at one time is to l.ie taken out whru 
ground. The usual quantity of fruit ground in a day 

~~--~s0~·~~l~c~ will mal..c Ou·,e hogsheads of P"l'I')' &t 

l\lnnagement of the ground fruit. !\Ir. l\larelfaill con
demn• in 1·ci:y strong term• the pract.ire ?f Jll'e"8ing tlie 
pulp of the lrmt as soou as the g1·mdmg is lini•hed, be
cause thus 11cithct• the l'ind not· st•eds have time to t'ttlll
municate their virtues to the Jiqour, or to C'xtrart these 
viltues in the most pl'Ope1· mannC't'; Home allow the 
gl'Otn\d fruit to lie twenty-four hours or more after 
grinding, and e\'en t·c~rintl it, i11 order to han, in the 
mvst pcl'i'cct manner, the ila\·our and virtues of the seeds 
ancl rmd. 

III. Pnssing the fruit, and managemrnt of the rrsi. 
duum. This is tlonc Uy folding up the ground fruit in 
pirces of hair-cloth, aml pi1;11g th('m up aho\·e one 
another, in a square frame or mouhl, and then pulling 
down. the press U}Hm th~m, "li~ch squeezes ont the juicC:, 
antl founs the math•r mto tlim and almost dry c:ikes. 
The first r·mrnings come off foul and muddy, but the 
Inst, especially in prny, will lie us dear and fiue as if 
filtred thl'ough paper. It is common to tlll'ow away the 
resi<luurn as useless; snmctinws it is made use vf, when 
dl'y, as fuel; sometimes the pigs will eat it, rsprriall1 
when not thoroughly squeezed; an<l somdimes it is 
ground a second time with water, and presst>:tl for an 
infrl'ior kind of liq1101· used for the familJ. ~lr. l\lar
shall a<l\'iSPS to continue tltc pt·essu1·c as lung as a drop 
can he drawn. " lt is found (says he) that ewn by 
breaking ihe cakes of the rcruse with the hands only, 
gives the press fresh power owr it: fol', though it hao! 
been pressed to the last dro11, a gallon or more of addi
tional Ii<1uor may be got by this means: regrimling them 
has a still greater effect; in this state of the materials, 
the miH gains a drgrcc of power 0\ Cl' the more rigid 
parts of the fruits, which in the first gdn<ling it could 
not nach. If the face of the ruuner, and tLe bottom of 
the trough, were drcssctl with a brnad chisel, and made 
trne to each other, and a modernte quantity of rrsiduum 
gl'onntl at once, srttrcrly a kernel would escape unbro
ken, or a tlI·op of liquor remain undrawn." 

But though the whole virtue of the fruit cannot be 
extracted without grintUng it very 6nc, some inconrr
nicnccs attend this pmctice, as a part of the pulp .th•• 
gets through tl1e hair-clotl1, and may pe1·hap.• be 11\JU
rious to the sub8eq ucnt fermentation. This, howe\o·er, 
may be in a great measure remedied by straining the 
first runnings through a sie\'c; the whole sl1ould also be 
allowed to settle in a cask, and drawn olf into a fresh 
\'essel previous to the commencement of the frrmeala· 
tion. The reduced fruit ought to remain some lime be
tween the gdntling •md pressing, that the hqu~r may 
have an opportunity of forming an extract "'th the 
!'ind and kcmels; l>ut this must not he J>Ushcd too far, 
as in that case the colour of the cyder wnuld be burl; 
and the most judicious managers objcc~ to tli~ J>Ulp re: 
maining longer thau twehe hnul'S v11tho11t }lt'fS"fUrt; 

" thence (says our author) upon the wholr, the moot 
eligil>le management in this •tage of the 1u·nn·"" •P" 
pears to be this: grh1d one press-full a da)"; 1u·ess, and 
reg1·ind th.} residuum in the <'Vcni11g; iufusc th~ ri'ducd 
matter all 11ight among [ll\l't of' t!Jc first l'Ulllllll!';•• ~ 
in the m<a·ning repress wh;Je the next press-full • 
grinding." 
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JY. Ft1·mtnt.~E11n. The- commr,u prard·::e iq. to have 
thr. li•Jll'1t· t11nnrd, tha.t i".I, put into ca">ks or lio,i.;·;heacl~. 
imml'diafrlJ f1·11m the press, an<l to fill them quite full; 
but it i.; uml lUUtedly m111·c pro11er to h•a.rn some spa<·c 
empty tu be lilkd up aftcrwarc.1~. Xo accurate l:X{iCJ·i-
111t:ut hai lH'l'n ma.de with regat·tl to the tcmplT:-ttu1·•" of 
the air prnpl'r f!J he kc1,t up in the place whcr~ the for-
1nr·ntati•Jn g1>CS on. 

Fro,.;t is fll'l',iutlicia1; but when the pI'ocess usually 
rom11H'llCl·~, th;tt. h;., altJut the middle of Octnht!r, the 
Jil{llQl' h pat into <\iry sheds, v-rhPre the \Va1·111th is 
s<·a1Tdy .~1·eafrr than in the opcu atmosphere; nay, it 
h rrt.·r111c11tly ex.pust.·d b the op~n air without any cov
<'rin;.; l'a1·thcl' titan a picre of tile or flat stone on-r t/,c 
IJun,,--hak, proppctl up by a wooden pin on one s ide tn 
r:ut-:c the rain-water tu run off. ln a complutc rnanu
factory of fruit liquut·. the fer111enting room shaul<l be 
undl'l' the samr ruol' with the mlll-house, a ronti11uation 
of tlw rn·r~s-room, 01' at least opening into it with win 4 

<lo\'<;; m· 1l()ors on cn!ry si1lc, to gin .. · a free atl111ission 
of air iHto it, with ~ui1kfrut tlcflmce against frost; fruit-
1-ift-; O\'l'I' it, and yanlts undl'!'ncath, for laying up tlw U
q1tnl'S aftt·r fl'l'l1H'11t:Ltion, with small holes ia the crown 
ot' the arch to admit a hose or pipe fot· the 1rnrpose uf 
; 1m\TJiHg the liqoul's occasiunaUy from the one to the 
\)thc1·. 

In making of fruit-liquors no ferment is used, as in 
making of bcl'r; though, from ~fr. Marshall's account 
of the mattr1·, it seems far from being unnecessary. 
Owing to tl1is omi-;sion, the time of' the commencement 
of thr fr1·mrntation h:1 cutil·ely uncertain; it takes 11Iacc 
:;omc:timt'S in om~, two, or three days, sometim('S not in 
a week or a month, after tunning; but it has l;crn ob
~<'l'YCd. that 1iquo1· which has been agita.kd in a cat·
riag1•, though jn~t taken from the press, will sometimes 
pa!s almost im.mcdiately into a state of fcrmcm.ation. 
'l'hc continuance of the fermentation is no less unc-cr
taiu thn.11 the rnmmcncrmcnt of it. Liquors, when much 
ugitatcd. will go ttu·ough it perhaps in one day; but 
\\ ht·11 allowed to remain at rest, the fermentation com
monly goes on two or three days. and sometimes fiye or 
six. The fermenting liquor, however, puts on a 11iffcr
cnt rlpp<'"arancr according to circumstances; when pro
durrtl from fruits properly matured, it generally th1·ows 
up a tl1irk srum, rcsemlJling that of malt liquor, and of 
a tl1ick ursc; proportioned to the species and riprncss of 
the fruit; the riper the fruit, the more scum is thrown 
ur1. Prrl'y gives but little scum, and cyder will also 
somctimC's do the same: sometimes it is intentionally 
prl'H'ntcd from doing it. 

Aflc1· having 1·emai11etl some time in the fermrnting
n·:-;~·wl, th(': liquol' i~ racked or drawn off from the lcl'S, 
and put into fresh casks. In this 11art o(' the operation 
also M1·. Mar.< hall complains greatly of th•• little atten
tion tliat i-; paid to the liquor. '!'be orditrn.i·J tiinr for 
rarki11g pl·1·1·y is bl'fo,.e it has done his~ing, 01· some~ 
tiut<'s \\IH'n it bc~ins to emit fixed air in plenty. The 
cul.' inkntion of the opcr·ation iR. to frrc thl' liquor from 
.ib f;eruh-nrit·<;, b} a rork plan•d nt a little diAtn.urc from 
till' Uotl11111, af't,•r wl1irh thr l'l'mnindea· is to Uc filb'ed 
through 11 canrnss or Daune! bag; this filtntl lirp1or 
ditli.•1>S from tltr t'l'."it in ha\ing a liighl'J' rolour, ha\ in~ 
ll? lou3"'r '"'> trndcnry to fcnucnt, but, on the cou-

tr:u·y. rhed...111.'"; the f, rmrnt~lwn oi t~:::. 1 ''!ti lt i-s r'.t.tl..rt. 
olf; and if it lus t's it-.; ht·i.~htncss, it j_.., no lnn;;rr r~:if~ 
l'C'"OVCl'('lf, .A f1· r:-:h ft•t·mel1tati01l USUa)f\' CO~lillUllfl'S af. 
h'r 1-.1.Cking, antl it' it 1Jccoi11es Yiokut: n frr~h rarkin:; 
i-; rh't'CS'i<?..l'J in ordr;,· to dwck it, in consrqut·ur·l' 111' 
whic.:h the same liq_uot· will I.Jc rackf'd off fi\'C 01· ~ix 
ti111f's: but if mJy a small degree of f('rnwntation takt''i 
11lare, wltich is calJed fl'ettin.;, it is allowrd to l't'n:aiu 
in thr same ca.-;k, though even bei·c the degr~'e of fe!· 
mcntation which requires r:tcking is IJ)" uo mrano.; tl1· . 
te1·minctl. Mr. Marshall informs us, that the be~t man11-
factu1·rr-;, howc,-er, repeat the rackiugs until the liquor 
w;n lie quirt, 01· ncat·ly so; or if it !Jc found im1H·actica· 
ble to accomplish this by the 01·dinary method of fu
nwntrttion, 1·cco u1'Se must be had to fumigntiou with suf. 
pLur, which is calkU stumming the casks. ~"'or thi~ fu 
niigation, it is ncrcssary tfl ba\'C mate-hrs made of th irk 
linrn-cloth, about ten inch('s long, and an inch IJroatl, 
thickly ro~itcd with brim . .;tonc fo1· nhonf ei!-?;ht inches of 
their k11,gth. Thr cask is then iu·opcl'l,r ~\.':t.Soncd, and 
cvrry vrnt, except the !Jung-hole, tightly stopped; o. 
m~1 tch kindled is lowered down into the cask, aml held 
by the unclipped end until it is well li.!?;hlcd, and the 
bung driven in; thus suspending the lighkd match 
within tlie cask. Having burnt as lo11g as the contained 
afr will sup1>ly the fire, the matc'h dil' s, the I.Jung is 
raised, the remnant of the match Ui·a\\ n out, and the 
cask suffered to rt.•maia before the liquol' is put into it 
for two or three hours, more or less, according to the 
degre• oi' power the sulphur ought to ha\'e. The liquor 
retains a smell of the sulphurcous arid; but this goes 
o(f in a short time, autl no IJad effect is CYer observed 
to follow. 

In some places the liquol' is left to fcrmrnt in open 
casks, in which it stands till the first fermentation iR 
pretty well over; aftel' which the froth or Y<'ast collected 
upon the surface is taken oil; it being supposed that it 
is this yeast mixing witla the cleat• lkJ'tOI' whirh causes 
it to fret after racking. 'l'l:e fermentation having totally 
ceased, aml the lees subsided, the liquor is racked off int.o 
a fresh cask, and the lees filtrcd, as aborn directed. 
Our author mentions a way of fermenting fruit-liquors 
in broad shallow vats, not less than ihe feet in c.liamc
ter, and little more than two feet dc<'p, each vat con
fai11ing al.tout two hogsheads. In these the liquor rc4 
mai11s until it has done rising, or till the fermentation 
has nearly ceased; when it js racked oft' without skim
ming, the critical juncture. being caught licfore the 
yca.;;t falls, the whole sinking g1·adually togetlier as the 
liquor is drawn oft~ In this practice also the liquor is 
st'ldom drawn off a second time. 

Cyder is matlc ol' three different kinds, Yiz. rough, 
swel't, antl of a middle richness. The fi1·st kind, being
usually desHned for common use, is made with very little 
ceremony; il'it is but cytle1' (says l\lr. Marshall), and bas 
IJOd)" enough to keep, no mattet· for the rkhnc~s and fla
\ 'OUI'. The 1·uugheritis lhc fu1·thcr it wi11 go; and the moro 
acccptalilc custom hasrcndt'l'<.'d it, not 0111)- to the workmen 
IJut to .tl1cil· masters. A palate.accustomed to swcrt rydrr. 
wuuldJutlge the ru.ugli cydcrol the farm-house to be a mix 
tu1·c or 'inegar an<l "a(er, \\ ilh a little dissol\'Ctl alum 
to gh•c it roughness. 'I'hr nwthod of producing this an!; ~ 
hTc liquor is, lo i;1ind the fruit in a crude under-ripe 
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state, and suhjcct the liqtwr to a full fermentation; for 
thr Rwt•rt liquor, mnke choice of the sweeter fruits, ma .. 
turc tlorm fully, and check the fermentation of the li
quor. To pt·o;lure liquors of a middle l'ichnrss, the na
ture <if the fruit, as Wt."Jl as the season in which it is ma
tured, must be ronside1·cd. The fruits to be made choice 
of arc such a• Jield juices capable of affording a suffi
rit·nt·y both of richness and strength; though much de
pends on a proper managrment. 0JJl'11 vats, in our au
thor's opinion, are p1·eferable to close vessels; but if rasks 
are used at all, they ought to henry large, and not filled; 
nor ought they tolieupon their sides, but to be set on their 
ends, with their heads out, and to be filled only to such 
a height as will produce the requisite degree of fermen
tation; but in whatever way the liquor be put to ferment, 
Mr. !llarshall is of opinion that the operation ought 
to be allowed to go on freely for the first time, though 
after bring racked off any second fermentation ought to 
be preH'nted as much a.• possible. 

V. Correcting, provincially called doct-Oring. Theim
perfections wl1it h art attempt• to stq1ply in the'e liquol'S 
are, 1. Want ofsfrength. ~.Want of richness. s. Want 
of flavour. 4. 'Vant of colour and hrigMness. 

The \\ant of stl·ength is supplied by bl'andy, or any 
other spirit, in suffirirnt quantity to 1wcwut the acC'tou~ 
frrmrutation. The want of richness hi supplictl l.Jy what 
are generally tcl'lncd sweets, but 1weparcd in a ma1mci· 
which om· author sals has never fallrn \\ithin his noticr. 
To supplJ thr waut of flavour, an infusion of hops is 
sometimc..•s added, whifh is said to commtmirn.te an 
agrcrallle bitter, aml at the same time a frag1·ai1Cr; 
whence it becomes a substitute for tho juices ofthe rinds 
am.I kernels Uu·own away to the pigs and poult1·y, or 
otherwise '"asted. The wnnt of rolour is sometimes sur· 
plied by ddcr-bcrrit.·s, hut mo1·e gC'nerall)· by lrnl'llt su
gar, "hirh gives the desired colour, a111l a degree of bil
ter which is VCl'Y much likC'd; the sugar i" prC'parcd 
eithrr hJ burning it on a !=.a)amarnlcr, antl s11ffl'l'ing it to 
drllJ> '" it melts, or by boiling it over the fire (in which 
case b1•own sugar is to be used) until it acquil'es an 
agrcrablc bitter. thrn 11ouring in boiling water in the 
pl'opo1tt0n of a gallon lo two 11ounds of fmgru·, and stir· 
l'ing it until the liquor bcromr~ uniform: a pint of this 
preparation will colour a hogshead of CJdrr. Ilrightnrss 
is obtained by a mixture of the blood of bullorks or 
ohrep, that of sw inc bd11g rejected, though it does not 
appear to be more unfit for the purptse than either of 
the othrr two; the onl)" thh1g ncrr~sat·y to be done l1c1·e 
i~, to stir the blood well as it is d1·a.wn from the animal, 
to pl'event the parts from srpat·ating, and it ought to be 
!-Jtirrt'd both ways for a. quartrl' of an hour: th{' li11uor, 
howcvrr, is not always in a propn condition for bring 
refined wi!h this ingrr~\ient, on which account n litUe of 
it ought frC1piently to be tdrd in a phial: a quart, or le", 
will be sufficient for a hogshead. After the blood is pour. 
ed in. the liquor shouhl be 'iolently agitated, to mix the 
whole intimaM.v together: this is done by a sti!'k •lit 
into four, and insertrd into the bung.hole, \\Ul'kin.~ it 
br.iskly .about in thr liquor until the "hole be tl1ot'Oughly 
nuxr(l; m about 24 holit'S the blood will han• suhsi<lrcl, 
an~ t.he liquor ought iin!:ltanlly ff> be ra<k.e1l otf, as by t't'· 
mauung Upt)A t11r bfootl l' \ en f·u· two or tht·1•c cl:n ~, it 
will recl'ive a taint not easily to be gut rid of. It 'is re-

markable that this rclinrmeRt with the blond t'Vl'its 
do"'.n not o~ly tho frerulenrirs, but the colour aleo, iw. 
dc1·111.o; the liquor, though over so highly culour<d llelift 
almost as limpid as wat«r. lsinglnss aud e~ are-.' 
times made use of in refining ryder as wrll as wbie. 

VI. Laying up, or shutting up the ryder in rl ... Cllb, 
according to Mr. ~lushall, i•as little undt· .. hintl ••:r 
of the rest or the 11arb; the hungs bring rnmmonly put 
in at some certain timr, or iu somr particular moldh 
without any regard to the state tht• liquor itorlria ta' 
" The only criterion (says he) I 11arc met with ,.,; 
judging the ri-itical time for laying UJ>, is wlirn a fint 
\I hite <'ream-like matlrr first begins to form upon the 

:~:~~:'ie~s~tS'~~,~,~~~~~,t;~,.:::~~:1~~i~:1:':1~~:~;r~::E~ 
11lace in any dl·gree, must be injuriou~: yrt ir the rub 
be lmnged tight some rritel'ion is nrrrs.'iarn nthtrwite if 
t11e vinous fermentation havr not yrt finally reastd, or 
should recommence, !ht• casks would berndangrml, an4 
the liquor i1\ju1·cd. Hrnrr, in the prartirr of the iaoet 
tautious manage1·, whose pmrtirc l hnl'C had an oppor. 
tunity of observing, the bung• at'<' firt;ldrinn in lightly, 
\\-hen the liquor is fine, and thr l'inoug frnnrntation is 
judged to be orer; and some time afterw•rds, when all 
danger is past, tlie casks art• filled up, and the bun~ 
driven srcul'cly with a rag, and both rosined onr at 

~;~!~· d~~~s~:.~~·~~;~,.~~r[t ~1;,~f.~"t~';;.!~~.~~~r,i~~"C 
11pon; that is, to prevent it from ru11nin.i;intothe ardla 
f1..•1·mcntation. :For this purpose snme p11t in pucW 
brans, others egg-shells, somt' mntton-9utt," &r. Mr. 
l\Iarshall does not doubt that something may be lllfl'll, 
and thinks that isinglass may be as proper as any 6l!ig 
t'tat can be got. 

u.:1~~.u~·~t~,'.~;~seT-1~~: ~~~~~·~;;t;·;~~~ ~~d~h~ :!.~ 
with p1·opriety until a year old; sometimro oot tll lw. 
'l'hc proper time is, when it has arqniredthe ubDOl&4r
grec of richness and flavour in the cask•; and tbi1 ltwiD 
lll'<'sei·vc for many years in bottles. It ought to lie qalk 
fine at the time of bottling, or if not so natorally, oopt 
to be fined artificially with isinglass and e~ 

The liquor called cyderkin, purrr, or peiiUD, ii •ltle 
of the mark, or gt·oss matter 1't'maining al'te~ the c7df!r 
is pressed out. 'l'o make this liquor, themarl1.11~atba~• 
large mt, with a proper quantity or boiltd wattr, whicll 
has stood till it is cold again; if half the 'P'antltyof~ 
tcr is used that there was of nder, it will be goetl; ;r 
11101'<', the cyderkin will be sm~ll. 'l'he who!• ill left te 
infuse 48 hours, and then well pressed: what Ill= 
?t"~s bf;tt~~ ,/:~;~,~ i:~ ~~~:·~\~~~'. ;~~·;~~:!. =!.-v . ..i 
senes in families instead of small beer. It will kertif 
boiled aft1•r pressing with a convenient quantity of .... 

We nrnst not conrlmle this subject without putlllill!I 
notice of the liquor called cyder-wine, which is -= 
~~~;:~"'. 1~11·~'~~~,;~~~l~eei~~~:~t ~~,.:: o~r~~r~~.r:;;i/I 
~'~:~~,'.:·.:~;~~~hde~;~~.:~~:.~~t~~~~;~f~~a~.~~:::11:-;.~ 
brewing-copper the fn"sh apple-juice, till halfofit il.
ed; the l'emaind<'r is then immediately connyed illt'I 
wooden cooler, and allcrwards put into apropcrcaM, 
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an.addition or yrast: nml is frrmo11trd in thr ordinary· way. 
'l'be process ha.<1 bl"t.'11 C\ idrntl~· borrowed from " hat Imo; 
long b<"r.n pradised on the reet.•11tj11kc of the !-;Tilpr, un
der the tt>rm ot' vina cotta, or Loiled wine, nf)t only in 
Ital~·, but al•" in the ishmd• of the Arthipolag<> from time 
immr,1n1•rial. 

This prun.•sg ha.'f Iatt-ly hr<·nmc an object of imitation 
ln thl' c;nkr countrir!i, anrl particulai-1) i11 the \H!-ot of 
England. "hl•rc it is a~snktl, tliat many lnmdrrtl ho~s
hrad11 of this winr ha\~ hrrn alrl';1dy matlr; :unlit issaicl 
to betray no si,~n of an imp1T,!.;'nation of rop1u·1· hy the 
usual rhrmical te~ts; it is rnnside1·rtl as perl'rrtly '" hnl• ~ 
som<", aml is acrortlingly drunk without app1·ch£'11sinn hy 
the common JH'opk. Othrn~, hownrr, HUS\)(•rt it'i inno
rrnn•; whrnrc it apprar~:cl au object of no small mr11nc11t 
to drtrrmiru·, in so t.louhtful a mattrr, whether or 11ot 
the liquor a::11uil'l~S any nox.ioui;; qualitJ from the ro1>prr 
ju whirh it hi buil1·d. With this view Dr. F'othrrgill 
m:ule a Yari<-ty of expnimrnts, and the result scrm(·tl to 
atTord a ~t.1·011.~ pt'('.-i1tmption that the rydrr-wine doe.'I con. 
t.1in a minute imprr~nation of ropprr, not nry considc. 
ra!Jfo indeed, but )'d sutlicil'nt, in the doctor's opinion, 
t(J put the public on their guard concet·nin;; a Hquo1· that 
comt•s in ~o n·rj· cp1C'slionablr a shaJJl'. 

In tl1c pr"rnt process the liquor i• properly direrted 
to bl' pa..\l~l'd into a woodt·n coolrr as soon as the boilin.; 
is t•ompletcd. Jlut as all acids, and even common wate1·, 
anp1ir1• an unplca"Jant tasll' from standing in rnpprl' VCS· 

sds in tlu~ coJct. wh~· may not tl1r acid ju ire of appks act 
in sumf'! tlcgrr.c on tlic ropper before the boiling rom
mrn1·e~l Add to this, that brewing coppr1·s, without far 
moI"l' rare and attrntion than is generally bestowrcl on 
tht•m in kt'rping tlwm clean, Rl'C cxtrcmrly apt to co11tract 
lCrtligl"is (a t'l'al poison), ns appears from the blue or 
grern streaks wry Yisiblc when thci;m vessels a1·e minute
ly txumi1wd; should the unfrrmrntC'd juice br thought 
inrnpabk ul' act in~ on thr roppcr cithrr in a cold or boil
ing stn.h•, ~-l't no on1• will venture to drny ih powrr of 
W<tshin;.; off, or dis~nh inp;, verdigris alreat.ly formed on 
tlw inh·rual surfarc of the \'CSst'I. Supposr only 011r

t·it:litl1 part of a grnin of nrcligrb to be rontainrd in a 
little of this win<·,• a quantity that may elude the ordi 
nary kst.~, and that a bottle should he drunk daily by a 
J*l'SOll without prodnl'ing ft.HJ \ iolC'nt S) mptom of inter
nal um·a.i;im·s..,; :nt what )lt'1'Son in his senses would 
knowingly rh1H1se to haznrd the l'Xpcrimrnt of tlctcr111in· 
ing how long he could continue enn this quantit)· of 
.slow poio.;on, in his daily bt:vcragr, with impunity? And 
yet, it i~ to b(• ft.'lU't'd, that tile exprrimC'nt is but too of
ten untl•inkingly madr, not only with c~·de1·-wine~, but 
also with mauy of the foreign winrs })l'Cpared h) a simi
lar lll"lK.'e!oi!-:1; for thr grapc-jukr, when l'\'apru·akd in a 

b:r.~r ~~~~;·,•, r~::~::~ ·~1,~t(!~:~;;~~~~:~!~1~,~,~~:m~r l~l~t:,)~.~ 
:~:;~.~;·~·;,,!:1 ~~·;:3i·~~.~~0:~~~:~i~,:~,~:~:~~~t1!!:~r m~~~i~'. 1 :1~~·t1~! 
applirntiun ufthr arid husks of grapes to platrs of ropprl'. 

Pt•rry is a mo~t whoksome plrasant liqnnr of the r~·
Uer kind, sunae of which "- !;O ucellent as to pass for 

• rhe onc-hunJ~tb r:i.rt of1 pin may be tli!ICO\·c~d in a r111az·t 0 

by aJdinir a f\:W drop• of volatile allcah to a J;Uu-tuil, which ~1ll im. 
IDrf.l ·at ly 1trike a blue, darker or lighter, '" proportion lo the: 1m
PJrJTUli1.mt a qu:mtity too minute to do ony inj1J1;·. 
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rh01m11ai;:::n in i.awri~s anrl other places of 11ubhr n~ol"f 
im1cr1l mon• \\itH'sthnn tlii!-i liaYe hee11 imitated wi!h f) 
dt'r and )l<'l'J·y, partirular h)" the Ifollandcrs. n.1111 :-iomr..
timrs l1y tlie Fll'ming~. Dt·. Halll'Y .ihsrne;, that the 
Loudon mai-ht ~1l1mc tonk off upwar<ls of £0,000 hogs 
hrou~s of Dnnr..,lti1't· cnl<.>1· annualh·. It wa;; in t!w yca,1• 
l;'~l h(' made \11!"1 J'('J;1ill'k, :mt} tl;rH SlJl?;Z••strt.1 tt\1taS 
Mt all sold as rnkr. 'rh...tht'1· t!w tkma;1;l ha:; inrITas .. 
ed \H' romnot sa)·. 'Wr have tlrunk in }'lamlt'IS sonl.e p•·r 
l'J that might pit~-. on 011.linary jutl~es for ma11tlin.;: 
ch:unpai~n. Prny ic; ptTpa.ret.I from prars in the Mame 
nrn1111cr r)'der is ft'om appl('R. The harsher sru·ts ofpr::ws 
makr th<' hrst prrt·y. They are infinitely ton harsh ;rn1I 
arr1·b. 01· tart, for <·ating, so much so that enn hunp·y 
S\Yin<' J'l'jl•rt tl1rm. The most t•stl'emrd fol' the purpf1St' 
~u·r the Jlosbut') pea1·, the Baul.md and the hor-;e 1war· 
in 'Yorrrst('1·slii1·r, aml the squash p1.·ar. as it i.'i rnll1·tJ, 
in Glour(·~tc1·shirr; in both wliid1 rou11tirs, as v. <>JI as in 
some of' the adjacent parts, tln!J arc planh'd in tl1~ hr1Jgc .. 
rows. an<l most common tirlt.ls. Th('J'C' is this :.Hh':mtagr 
attrmlin~ pea1·-trecs, that t!H.'Y '"ill thrh e on l.11111 whrrr 
applr't will not s1> much as lin-; aml that some- of thrrn 
g1·ow to surh a size, that a sin;{I<' prar.trcr, partirnlar~ 
ly or the Ilosbury and the s<1ua...;h kinds, liot"i bern frt'
quently kno\\n to )"ield in onr :-.rason ft-om one to four 
hogshcatls of J>lTJ'). The Ho!!!l.rnry p<·:ir is thought to 
Jield the most lasting and mi•st ,- i11:H1~ liquor. Tlw John .. 
pear, the Hal'pa11-prar, thr drakr-1>ear, Mary-pear, 
the Lullum-prat·, and SC'\ eral othe1'S of the harshrflt 
kind, arc t>slccmed the best for (ll'rl'); and the rrdllcr 
or more ta\\ny they are, the more tht.'.)" aN.' prrf't.•rt't.'d. 
Pea1·s a• well as appl"s should be fully ripe berol'r th•y 
al'C g1·01111d. Crab-apple• are frrquently mixed "ith the 
pral's, aud al'e sai1I to impron• the ))i.'l'ry. 

CYGN l.iS, in astronomy, a consll'llation of tlll' nor
thern hemisphere, consisting of 17 sta1·s arror1'ing to 
Ptolcm)'s catalogue, of 19 in Tycho's, and in the Britan
nic catalagne of 107. 

CYLI~DER, in geometry, a solid body. snpposrd to 
~:,~:;~;~ted by the rotation of a 11aralldogra111. See GE-

C1LINDEn, 71ro11ertie.!f of tilt. 1. The section of nrry 
C) lindcr by a plan(' oblic1ur to its base is an dlipsis. 2. 
'l'hc supcrficies of a ri:~ht f) lindcr is rq11al to the peri
phery of the base multiplied into the length of it" sid1·. 3. 
The solidity ofa r)lindr1·is rqualto the a1-eaof' its base 
multiplied into its altitude. 4. Cylinders of the s:une 
basr, and standing between thesame _para11rls, arec•qual. 
5. J:!:,cry cylinder is to a sphrroid insrribrd in it as 3 
to 2. 6. If the altitudes of two right cylinders be r1111al 
to the diameters of their bases, those rylindrrs are to 
onr anothrr as the cubes of tlic dianH.•ters of thri1· bast•s. 

To !ind a rirrlc equal to the snrfart' of a rJlindt•r we 
h.a'"c this theorer~: th_c surface of a C) li11 h.·1· i!i t•qual to a 
nrclc whose rac.hus ts a mean proportional bth\t'rn the 
diamrkr and h<•ightof the rJlindrr. The diam•ll'r of a 
'J.•lwre, and altitude of a r) li111ler •q.ual thri't"lo, bl'ing 
~tH'n, to find the dmmr~cr of the ryhnder, Utt' throrem 
1s: tht• srp1arr ~f tht• 1.h;1.metrr of tht sphere is to the 
squa1·e.of \hr 1ha>~1ttcr of the rylinder r<J•Hll to it, neni·
ly as li'1plc the altitud e of the cylinder to d<rnble the dia
mllrr ol the sph<1't". 
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CTLIN1JB11,resisl1mce of. See the article RE!ISTANCE. 
CrLUIDER, rolling, oi· lo11ded, in philosophy, a cylin

der which rolls up an inclined plane. See l\1ECJH"1cs. 
CY LISTA. a genus of the class and order diadelphia 

decandria. 'l'he calyx is large, four-pa1·ted, upper 1livi
sion cleft at the end; corolla permanent. There is one 
species. 

CY)IATIUU, in architecture, a member or mould
ing of the cornice, the 111·ofok of which is waved, that is, 
concave at the top, and convex at bottom. 

CYJ\lllACHNE, a genus of the class and order poly
gamia. monreda. The iuflol'csccncc is half-spiked. There 
is one sprcit·s, a grass of n~ngal. 

CYMBAL, or c.11111halmn, a musical instrnml'nt of an
tiquity, t-;imilar to the tJntpanum or drum. 'fhc rym
bal was t•ou111I, and matlr of" l.11·ass, like our krttlP-dl'llms; 
but isgcncrally thought to IHne hern smaller. '!'he Jews 
had th<"it' cymbals, or instruments which h'anslat01·8 r<"n
drr by that name. Ovid gi,·es cymbals the epithet ge
nialia, bccausl' they were used at weddings. 

CY!llllARIA, a genus of the da.s and ordc1· di!l> nn
mia ang1osp<'1·mia. The ralyx is teu-tootlwd; capsule 
cordate, two-rellcd. Thnc is one s1>ccics, an lic1·baccous 
plant of the mountains of Dauria. 

[CYMBlDlJ.M, in botan)·, agenns of the ordermonan
dria, in the gyn;Hulria class or plants. The cornlla IS fi rn 
petalled, rrcd; the rapsul<' onl' ceJkd, o!Jlong. Th<'t'C arc 
four species, all uatin·s of Penns) lrnnia: 1. the C. pul
rhellum, or tuberous rymlJidium. tl°'rnrs in Jul~-; -:!. thC'. 
C. hycmale, or" i11te1· grcf~n, tiuwct·s in Mn~-, 3. thr C. 
odontorliizon, 01· large tooth-rooted, fioWl'l'S in Sq1tl•m
bcr; 4. the corallorhizou srnaH coral-rooted, fiowcrs in 
August. (b) 
CY)lOl'JIAN~~. the oriental cln·ysolite of jl'wdl<'•·s. 

This ston(': has hN'n founrl only in Brazil. the i"ilarnl 
of Crylon, anti at 1' ortl1-srhink ln Sibeiia. It is u;ually 
met with in round mas~l·~ about the .'iizc of a pra, but it 
is Mmctimrs crystallized. The Ilrimith·c foL'm of its 
crystals i~ a tour-~idrLl rectangular prism, the height of 
which is to the breadth as vSto I, and to its thickness 
as v2to t. Thr most common Ynricty is an eight-sided 
prism, trrminatcd by six summits. Two of tl1r fart·s of 
the prism :we hc~agons, two arc rectangles, and f;)Ul' 

trapezia: two facrs of the summits al'e rertangks, arnl 
the other four· trapezia. Sometimes two of the edges of 
the p1·ism arc wanting, and small facrs in thl'ir plarr. 
]ts texture is foliated: it causrs dnublc rcf'raetion. Its 
'6pecifoc gravity from ;J.7 to 3.8. The colour y<'llowish
grce1~, surface spark1ing. It is infusibll• hJ' the blow-pipe 
per se, anti also with soda. By anal~ sis it is fournl by 
Kla1a·otb to contain, 

n.s a]umina, 
18.0 silica, 
6.0 lime, 
1.5 oxide of iron. 

97.0 
C.YNA'NCllE, among physicians, <lenotcs an i11flam-

11lat1un of tht' larJnx. See MEDICINE. 
. CYNA'.'<CHUlll, bastar<ldogsbane, a genus oftlwdi,i;y-

111a OJ'tln. in the prntantlrta rlass of plan ti.;, arnl in the 
•atural mctllod rankiug under the sotb order, contorta:. 
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'rhe n~ctarit~m is rylimlrirnl and quilll)aedentntcd. ni.. 
~;r::brJ:cc1cs, of whKh the following are the molt re. 

!. The acutum, commonly called lllon~Uier llCUl
monJ; andJ 

2. The m~n.spclincum, 01• .round-I.caved. Jllontpelljer 
scammony. l hry abountl with a milky JUire like Ille 
sp.u1·g~. wh.ic.h issurs out whCI"f"HI' tlu•y nre broken; .. 
tlus milkyju1re when concr<·ted has frequently been IOhl 
for scammony. These pl•nts propagate so rut by tna; 
creeping roots, that few people care to admit them inte 
their gardens. 

CYNARA, the artichoke, a genus of the polrgamia 
re11ualis order, in the syngenrsia dass of planl<.1'he ca
lyx is dilated, imbricatrtl \\ ith rarnous s1111ame and 
c1warginatcd with a sharp poin•. Of thi.< gt•nus there .,. 
six s11ccies, but onlJ twu are rultivatrtl for use. 

t. 'rite scolynius, or ganlrn nntichokr, bas largt 
tliirk, pc1·c1rninl roots, <Towm•1l by a ronsiderable clus: 
tc1· of large. pinnatifid, Cl'<'<'! I1·~1es. ht tl1e middle are 
npl'ight stalks rising a yarcl high, Oil the top o( dfcli 
is a Jnrgc _''OlllHJ. sea]~· hca~l. C0111l10SC'd of AVIMnJUS, 
0' al, calycrnal scall~s, mdosrn~ the ftorete, sitting' on a 
l111l1td llrshy receptacle, which, with the fttshy base o! 
the scalrs. is the only catahl<· p~1·t of tho plant. The \'a
rirtics ol'lhis species are, I. The roniral green-hnd<d 
li'rcnrh artirhokC', haYing thr t>mall trans terminaW 
by svincs, the head of a lig-ht-gr('l'I\ rolour, with tbe 
sralcs pointed at top, op{'ni11g, and turning nut\fat'CI. L 
'J'he globular-headed Dutch a1'!irhoke, ha\'ing lea"9 

:W;~~tc~\::;~~~~s~~t~~nt~p:t~111~i ~1'.!'~~,~~·r.;~~!;t=i 
ollt.ust• ~wales cmarginatcd at top, g1·owing close, and 
turning inward. Of these varieties the last is deserfJtt. 
ly thl' most esteemed, both on account of its superiodt7 
in size aml the agrcealtkncss of its flavour. Both vuie
ties al'c pcr<·unial in their root: but the leaveR and f'ruit. 
stem die to the grouud in winter; and thei-r roots rem& 
in~. send up fresh leans anti strms enry summer, pro
duling a su1,ply of artirhukcs for 20 years if l'f'lulret 
The fiowc1-. and seeds of all the plants of tl1i• genus 1111 
produced in the centre of the head; the scaks of whicll 
arr ti1c proper calyx ofthr flower, which consiltsorau
mcrous small bluehh fi•11·cts. snccecdcd by dowo7 llfedl 
siitiug naked on the rereptarh'. 

2. '!'he ca1·dunculus. or rardtlnn, greatly rt'fiCtnblestlte 
at·tirhoke, but is of large and mo1·r rrgu1ar growda; 
thr leans bring more uprigl1t, tallc•r·. broader, ..a 
morl· rq;nlarJy dhide<l; arnl the stalks of the leaYO 
bla1,..hc•I ore the only catabll' pn1·ts of the plant. 

]~\1th the above rnrietin; of tile artichoke are 
)\'akd hy sli11s or. surker•, arising annually Crom 
stool or ro<1t of the old plants in spring, which ~ 
be taken from good planl• of any prest•11t planta~n 
l\larch. or the beginning nf April, and planted •• 
open quarters of the kitchen-garJcn, in rows five 
asunder; and they will produce aMkhokes the slime 
in autumn. lt ~l1ou1d, lum·nrr, be remarked, 
tluntgh artichok«s nre of many years duration, t~ 
nual produce of their fruit will i;ra•lually lessen 18 
size of the eatable part.• aft1•r the thin\ ur fourth 
so that a fresh plantation should be made every 
four ycal'!l. The cartloon is a very hardy plant, an 
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pen in the open quartel'!I of the kitrhen-~arden. It is ranking with those of which the order is dnublful. Tloe 

k'J.:T~~!r a~da80b:~ 7.:;u~.~~.~~:ti1~~'. ~:;o•:~dti.~ ~~.~~ni5r~:=~~;l~~~:~e~~:s~1~~~c~:"' a~1iSdm~~~;~~~.~~~~: 
place where they IU"e designed to remain. The plants Tlorr'· are two species. 
are very iargc, so must stand at consid .. rable distanrc C:Y~O.MORILM, a genus of the monandria order, 
from one another. By this means you may ha\'e some in the monrecia class of plant~; and in the natural 
small temporary Cl'OJI" between the rows, as of l..tture, method ranking under the 50tb 01·der, amrntaru,. The 

:J:!n~re1~!~f ~=:~a~~~:,a;;~~ 0Jr~:~~1~1 ~11~1~~.~~~r1~: ~~~1 ~a~~!i~/~h~"re~~~~·ifsa~~11\r.:t;!~~e1~~~~i~: ~~ ~~~!~:~ 
will be grown very large, and their footstalks ha•·e a1·- one style; and one roundish seed. There arc three spe
quired a thick substanct; you must then tic up the lcavrs cics, of no note. 
ofearhplant, toadmitofea1·thingthem closely all round CYNOSORUS, a genus of the digynia order, be. 
for blanching, which will take up six 01· eight weeks; longing to the !Joiandria class of plant.; and in the natu
and tl1u• the plant.• will come in for use in November rat method ranking under the 4th order, gramina. The 
and Decembt·r, and continue all winter. calix is bi' alvcd and multiflorous; the rcrrptarlc pro-

CYNIPS, in zoology, a genus of mscds bclon~ing to per, unil:Lteral, and foliaceous. 'J'here are 20 sprrics, 
the hymeno11kra ord<'r. 'rl1c mouth is a1 med with Ja''!i' foul' of ''hich arc natives of Britain, viz. the nistatus, 
but ha.'i no sn·olwsds: the Rting is spiral, and mostly con- or crested dog-tail grass; the echinatus, m· rough dog
ccaled within the body. 1.'hc qut>rcus folii, 01· oak-ltaf tail grass: the crerulcus, or blue dog-tail grass; and the 
cynipe, is of a burnished shining ln·own colour. Jt is in paninus, 01· l.ical'ded dog-tail grass. 
the little, Rmootb, round, hai-d galls, found under the CY.PERUS. a genus of the monogynia ol'rlt:r, in the 
oak-leave~, grne1·ally fastened to the fibres, that this in- triandria rla.'ie of 11lant.s; and in the nat111·al method 
sect is product·d, a single one in each gall. 'I'hesl' latter rankin,; under the Sd order, calamaria-. The glunws 
are lignrnus, of a hard rompart substance, fo•·med like are paleaceous, and imhricated towards l·a<.:h sid~; the 
the rest by the extravasation ol'th" sap of the leaf~ ocrn- co1.illa is wanting, and thcr~ is one naked st·rd. There 
sioned ~y the pun~ture of the gall-Dy when it deposits al'c 53 species; the only 1·c01ru·kahle a1-e the round, the 
its eggs. Somctimt>s, instead of the c,-nips, there is seen long swret cypcrus, and the 11apyrus. The fnrmt·r is a 
to tmK:eed from the gaJI a l:u·ge insect of a brown colour, nath·c of the East Indies, and g•·ows lJy tl1e sitl(·s of ri
which is an ithne~num. Thi!i irl111cumon is not the real vulrts, tlitches. &.c. The root i., knotty. wrapprd round 
inmate of the gall, or he tl1at formed it. He is a 1mrnsite, with lihrous strings not easy to b1·cak, of a lJrown ro
whose mothr1· dC'positrd her l'gp;s in the :rct trmlrr gall; lour without, and grey within: of a pleasant M'<'nt, l'S

whkh, when hatdl('.d, hl'ings fol'th a lal'\·a. that dc~froJs p1•cially wlirn well dried; the lea\·cs arc green, aad l"C
thc Jana of the cyuips, a111I thrn comes out when it has scml.tlr those of the rcrd and leek. 
undergonr il.8 metamOl'Jlhnsis and acquired its wings. 2. The lon.g-ll'aved, commonly called Enp:fo;l1 or 

The quer<'us grmm:e, 01· oak-bud CJnipi;, is of a \'Cl'Y l1'lr111h;l1 CJpl'rus, grows in the water, and along thl' banks 
dark green, slightly gilded. lt drposits its eg~·s in oak- and rh·er sides. Its root is as thick as an olin•, full or 
buds, and JU't1durcs ouc of the finest galls, leafed like a little knots 01· SJ>ecks, of an oblong fig-urt', gl'ry colour, 
rosc-butl b<'ginning to blow. When the g;all iis small, a sweet and somewhat sharp ta.sted, and almo!-it without 
great quantity of tlu• kaves is com1>1·esst•d, and they are smell when it is newly taken out of t.hr ground. The 
set u11on one another like the tiles of a roof. Jn the centre of roots of both plants are esteemed col'd1al and diuretic, 
the gall there is a kind of ligneous kernel, in the middle and the long cn•crus is much used by peifomcrs and 
of which is a ruity; and in that is found the little larva, glovers. 
who feeds there, takrs its g1·°''·th. undl'rgoes its mrta- 5. The papyrus is famous both in ancient an1I mod@rn 
mor11hm.;is, and b1·l'uk1i through the inrlo~nre of that kind hisl<H"y, and a very miuute description of it ii;; ~·iwn by 
of cod in onl.r to l;"l out. Th<• wloolc gall is often near Pliny. It g1·ows in the lakes of Ethiopia and Egnt. It 
an ind1 in diamrkr, somctimrs more when drird; and it wa') ''e1·y early in rn;e as l'aJJC'l', Numa hn,·iug lt'ft a 
holds to a bl'anch by a pcdidc. There arc 19 spctie& of numhrr of books written on papyrus. The paper was 
this iust•d. made from the pclliclc between the pith and the bark. 

CYNOliLOSSUM, hound's-tongue; a genus of the Boats were also made of the whole J>lant top;1·thrr, a 
monog)·nia ortll'r, in the 1u·ntn11dria rlruss of planti;; }Jil'ce of acaria wood being used as a kerl. It wns al!io 
aud in tht• 11atuml rm•thotl 1·anki11g under the 41 st ordt'I', used for cordage. Cups, moulds, &.c. were made ot' the 
asperifoliie. The corolla is fun11rl-shap1·d, '"ith its thl'oat lowrr 11:u·t . 

. closed up by littlr nrrhl'S 1'01·mt•d in it; thcscrdc;; dt·111·rss- CY.PlL·i~A, or gowrie, in zoology, a grn11s of insects 
ed, and tixetl to tin• style of th" rrcl'ptadt~ only on thrir hr.longing to the orrler of nrmcs tt:stacca. It is an ani
i11nt·r Nidt'. 'l'lu-1'<' an• 12. spt.•d('"l, none of ttn·m l'l'mark- mal of the limax or snail kind; thl' shell is one inrolut
ablc for thf'ir lwautJ. Tl1r rout or onr of tlirm, the offi- ed, suborntrd, ohtwsr, smooth vahe. Tiit' n1w1·ture on 
dnalt•, or rnmmon grt•nt1•r ho111ul's-fong11r, was forml'I'- < arh sitll· is linrar. longitudinal. and tootlu:d. There 
ly ust·d in mrdidm•, 1t111I HlllJIJ08ftl to possf'~:; n;u·c:otk arr 4-:, spedes. distingui~hed b)' the form of tbrir MhrUs. 
,·irtun; but it is w1w dhira1i.fe'.I from prartkt. l'h1• ~mell Thi-t 1-,"f'llllS i'i ralkd r.} 111·rea, and \'t'llt'l't'R• from it" be ... 
of tho "hole plant is. very disagr.,.,ablc. Goats "''t it: ing 1>ernliorly drdirau·d to Venus; who is •aid to have 
sln-:rp, horses, and swme, refuse it. r111l11wcd a !--hrll of thi~ genus with thf powers of a 1·rniora 
CYNO!ll~TRA, a genusuf tlit monogynia ordc r, in so a• fo im)>'<le the course of the ship which was sent 

tbt decaodr1a class of plants; and in the natural method by Pcriaodcr, tyrant of Corinth,_ with ordcl'S to destroy 
'l'OL, I. 
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lie atreams, and is of a a1nall size, the J,u·~est not •x
ceeding ! lb. weight. They bite eagerly; and are a.•
aembled by raking the bed of lhe river: to this sp•>t th<'y 
immediately crowd in shoals, in expectation of food. 

5. The brama, or bream, is an inhabitant of lakes, •>r 
the deep parll of still rivers. It is a fish that is vrry 
}itUe e11teen1ed, being exb'emely insipid. 

6. The rutilus, or roach, is a common fish, found in 
manyortb .. tilldeep rivers. Theyaregregari<>us, keep
ing ia large shoals. It bas nt\·er bl'·<'R known to ex
ceed Jive puun1l• in weight. 

1. 'nie leuciscuH, or dace, like the roach, is gr1•gari
eus, haunts the same place, is a grt>at breeder, wry 
lively, an1l during summe1· is VCl'Y font.I of frolil'king 
neat• the surface uf the watcl'. It never l'Xn•cds the 
weight of a pound aml a half; the scales ar;: smaller than 
those of the 1i1ad1. • 

e. The cephalus, or chub, i-; a very coarse.fish, and 
full of bonrs. It frt'<)Ul'llt!i the del'p holes of rhe1-s, and 
in summer commonly lit·s on the s11rfacc beneath the shade 
of some tret• or bush. It is very timid, sinki11g to the 
bottom on the lt'!ast ala.rm, enn at the pa.ssin.!:;' of a sha· 
dow; but it will soon r~·sume itt; fo1·111\'.l' situation. 1t 
reeds Oii worms, ('atl'l'()lllarH. grct-%i1oppl"l''i, Hild other 
coleoph"rou!t inse<'L-; that happrn to fall into the \\ all'r; 
and it will c,·eu frt.·tl on cn.y.fo;h. It will 1·bc to a UJ. 
Some of thh1 kind 1..&a.n~ been known to wl'igh eight or 
nine pound."4. 

9. Tht~ alhurnus, m· bleak. Th<'sc fish are wry rom· 
mun in mauy of ou1· rht'l'H, and kerp to;.;i.•the1· i11 larr.,.-e 
fihoah1. At Cf':rt.ain sPasous they 8Ct.'IU Lo Uc in great ago· 
nirs; thry tumble ahou~ nca!' th~ su~·f,1.rc of the watc1·, 
and arc incapable of~'' 1m111111g lar lrom ihc µIan: Uut 
in about two hours they l'Cl'O\-'l'r anc.1 cli~apprnr. Fish 
thus afft•<·h•d, the 1'h;uucH fishl•mu.•n call mall Uh·o~k<i. 
They st't"Ol to bt>. li'ouUh·tl with a specil.'s of gm_·dius, or 
hair-worm, whil h tot'lllt'nls t.hnn so, that thl.'y l'l~l' to tlte 
fo'urfac.'e and tl1l'n dit·. 'J'ht· lil<'ak sehlom exceed~ fin or 
six indu·~ in knt'tl1. ..:\1·tilitial pearls a.re made \\ ith 
the St'ail•!'f. of tl1is tisll; aud 111·01.mbly nls•> with those of 
the dan•. 'l'hl'J Jtl't'· hrat('11 iutu a fine powde1·, th{'n 
diluted \\ith watl'I', itlld i11t1·odurt't.I into a thin glass huh. 
ble, which is anerwa .. <ls tilkc.1 with wax. 'l'hc F1 ... ·nd1 
were the invt•11to1"H of this art. During tile month of Ju. 
ly tl1r1'f" a1111em· in the Thamf's, near Blafkwall and 
Grt"rn\\ich, innumerahlc multituclt's of small fhh. known 
to the Lo111loncrs by the name of whirr.bait. They arc 
esteemed nry delidou!:I when fried with fine OoU1·, autl 
occasion, during the season. a ,·ast resort of the lower 
ordtr of epkurC.tii to tht• tan-rm; at the plarrs wlwre thry 
are taken. 'J'hl'J't' an" rnrious suppositions courr1·ni11g 
these tishrs. all ol' which tl•rminotte in 1·rt·ko11ing thl·m 
the fry of somt•. otl11•1· lish. )Jr. Pl•unnnt thinks they are 
uf the c.arp kiml; thougl• lie l·annot t.lett>rmine the ~pede~ 
to which tht•y bl•long-. Thr,y ha\·c a ,;reatrr Rimilarity 
to the bleak than to an~ o' h<'I', hut hr thinks lilt•)· ran
not be the young frJ of ibis sprdt·s; beranse lht' hlt'aK 
ia found in ru.any of th~ lilifod1 streams, hut th<' \\ hih·· 
bait only in the Tha1u••· 'fhe usual length of thi• lish 
is only twu irn:h~s. 

10. The auratus, or golden fish, a •mall fish, domes
ticated by the Chinese, and generally k~pt fo1· 01'tlameut 
)!y great people in their courts and garden•. Th~) b1·rcd 

them in small pond• made f.>r the purpo.-, in ba•on., 
an1t C\"en in prm.:elain vessrls. Thi<J fish i!i no larJ.,"C'r 
than our pilrhard. The male is of a bri!!;ht rt•d rolour, 
from the top of the hrad to the middle of the body: tho 
rrst is of a gold rolour; but it is so bri.!;ht anti HJllrndid, 
that the fine!'l.t gilding, according to F. le Comte, cannot 
ap1>roarh it. '1111<' female is whih', hut iti bi.I and half 
of il• body l'CSl'mble the hi.Ire uf sih·rr. F. du Haltle. 
howewr, obsen·es, that a t'Cd and a white Mlour are 
not always th" distinguishing mark\; of thr mak and fe
male; but that the tcmales arc known hy scnra.I white 
s1mts, winch al'C seen round the oritire that Rervcs them 
a." organs of h<'nring; and the malrs, by ha\'in,e; tiif'se 
s1mts much brighter. Gr,}d.fish are li,;ht and linly; 
thr.y l1n:c to sport on the sul'farr. of the watt"'r. s1>0n he
<'omr familiarized, and mav evrn he arcuql11111r1l to rome 
and rcceh·e lhl•ir foml on sOunfling a small ratt.lf'. Great 
care is 1wc-t•ssary to prl',..er,·c thl'.11.; f'll' tht'J arc t·xh•t•mc. 
ly d<'lirate, and senc;il>le ot' the l<'ast i1~jurir!i of tftt• air; 

:n~:~:~~ ~u~!i~~l~;~~·~~1~1::i~!;~~~l~~,~~~~~~ 1·o~a:~'~~'~-~I~ ~~:;:~;~ 
will often drsfroy them. Th<'sr fish lh·e with litth• 11ou-
1·ishmrnt; those 'smaJ.1 worms which are enorndt>1·ctl in 
the watt•r. or the earthy pat·tirlt'!'ll tliat a1·r: mixed with 
it, al't' suflirient f.11· their food. Th{' Chin ·sr. howe,·cr, 
lake l'a1-c from time to timr, to throw into tlu• ha."iOll'> 
a11d l't'"i!'rvoirs wl1f'rr they arc ke11t, c;mall halls of (Htstr, 
wliirh thrJ a.re ,·ery fond of when tli"isohrd; tht•y ghc 
thl•m abo lean 1>ork, dl'ie<l in the sun, anti ndurrd t .• a 
ftnr and drliratc powder, and sometiml'S snail~: tlw ilime 
whirh tht•sr insects .leave a.t the bottom of tl1l~ Vt.'-l~d is a 
grl•at drlirary for them. and thf'y ra.~rrly li:t<;tcn tn t(•(•d 
011 it. In winter thry arc rcmoncl from tlw n111rt to a 
~varm ch~un~c1·, whc1·c the}'." a1·r kept gt•nr1·al1J shut up 
111 a p1ll'rrlam vessel. Dur111g that srnsnn tlH'y rrn·ive 
no n,Hll'i"hmrnt: l1owc,·er, in spring, whrn they ai·c rar~ 
ricd Uack to thei1· formt•r ha.son, thry sport an.I play with 
the same stl'ength and lireliness as they did the prered
mg year. 

111 "•rm countries these fish multiply f:t•t provided 
rue is takrn to collect their spawn, which fl.J<tt"i on thr 
watt•r, and \\ hich they nJmost entin·ly demur. Thi!i 
spawn is put into a particular \"l'Sscl. expost·il to th<' !it111, 

and lH't·scne<l until vi\ ltird by the hl·at. Gold.fh1h. how. 
e,·c1·, seld•un multipl) when they a1-e kept in do~t· ,·as1•s. 
brcausc th~y arc then too much confinrd. In ordc1· to 
render thtm fruitful, the,· must be put into rrsrrrnit-s of 
considerable depth in :iOme plarrs at It-a.fit, and wl1kh 
are constantly s11pplicd with fresh watel·. At a crrtain 
time of the ) C'<l.r, a pto<li~ious number of bark"i may be 
seen in the g1·cat riYer Yangts"1 .. i:\n!;, whkh g 1 thithC'r 
to pulThn.11e the spawn of the fi.i;h. 'l'o\\a1·ds lhe month 
of Ma,-, ll1<' m·ighhouring inhabitants shut 1111 the rinr 
in S('H·1·al plal'l'S with nrn.tt> an1I hurdlrs, whifh ocrupy 
an tx.knl or. almost ? or 10 lrag1tf'"4; and they leu·e 
only a spar<· m the m1d1lk s11flirir11t for the pae~agt" of 
ba1•ks. Till· spawn of the fi"ili. \\ hirh the ChinrRt' ran 
di~tin.i;ni~h at lir~t .si~ht, nit.hough nrdrangcr rould per
Cl.'l\'t• no trat1•s of 1t m the wah·r, i!i stoppt>d by tht•se 
hurdll'•. Tio" water mixed with "Jl"Wll is then drawn 
up, ancl llflrr 1t ha.• been put into large ,-.,.sels. it is •old 
to mcrdumts, who transport it aftcr";al'ds to e\·rn· part 
of the rmpu'C. 'l'his water is sold by m•asurl', and pur 
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d.,.eil hv thos~ who are desirous of stocking their ponds 
and rcst;·voirs with fish. 

:Noh\ ithstanding the tenderness of these fhh ~ven i_n 
thrir natirn rlimatrs, they are now naturalizrd rn Bri
tain. where they e\'cn breed. They were f11·st introdu
ced into England ahout the year 1601; but wrrc not 
geur1·ally known till 17"28, when a great numher wc1·c 
brnt!i;ht 0\ er, and presented flrst to Sir Matthew Dek
kn, and by him circulated round the nrighbourhood of 
London, whence they have been distributed to most 
Jmrto of the country. 

Nutltingcan be more amusing than a glass bowl, con
taining sueh fishes: the double refractions ~f the J~l~o;s 
2ntl water l"l'JWrsent them, whcu moving, m a sluftrng 
and chan~ealJlc variety of dimcn8ions, shades, and co
lours; while the twn mediums, assisted by the connx 
shape of the ,-esscl, magnify and distort them vastly; 
not b> mrntion that the i11h·oduction of anothrr element 
anrl its inhabitant8 into onr par1om'8, rngagrs the fan
cy in a very agrcenl.Jlc manner. Sec Plate XL. Nat. 
Hist. flp;.15R. . 

CYl'IUPEDJU!\I, lady's slipper, a genus of the d_1-
andria •n·der, in thr gJ11andl"ia class of plan1s, and •.n 
the natural method ranking under the 7th order, orch1-
drre. 'l.'hr ncctarinm is \''cntricose, inflated, and hol
low. rl'ht1·r arc five species; of which only one, liz. 
thr calrrolous, is a native of Britain. It grows in rough 
ground i11 different parts of the island. The other 
species arr natiHs of America. None of them arc 
easily 1wopngated iu gardens, and therefo1·c mus.t be 
trarn;plaull'd from thotie places where tl1ey are .nat1v_l'R. 
'!'hey are curious and beautiful flowers. The English 
spedes is yellow. 

CYPRUS, knig/1ts of, an order instituted by Guy de 
Lusignan, titular king of Jerusalem. to whom R1rlmrd 
I. uf England, after conquC'ring this island, made over 
hisrip;ht. 

CYRJLLA, a genus of the class and order didyna
rnia angiospcrmia. rri!e calyx _is five-leav.ctl; the cor. 
funnel-form; filamrntq mscrtr<l m tl1e ma1·g111 of the co
rolla; anth. cohering; germ inferior; style bent down; 
etigma two-lobed; cap•. half two-c•lled; seeds nume
J'Ous. There is one species, a handsome plant of the 
West-Indies. 

CYRT ANTHUS, a genus of the class and order 
hexandria mqnogynia. The corolla is tubular, insei·
ted in the tube. There at-c two species, bulbs of the 

CaJ;:ST, the bag or tunic including all incyst~d fa1-
mors, as the scirrhus, atheroma, stcatoma, mehcer1s. 
See SURGERY. 

CYTINUS, a genus of the dodecandria order, in the 
gynandria class of plants, and in the natural method 
ranking under the 11th order. sarmentac<'re. The cal1x 
quadrifid, superior; there is no rnrolla; the an~hrr:e 
are 16, and sessile; the fruit an O<tolocular pol) •per· 
mous berry. There is one species. 

CYT 

CYTISUS, tru lrtfoil, a gt'nus or th• decandria or. 
de1·, in the diadelphia class of plant•, and in the natural 
method ranking under the S2d order, papilionllCe& 
The calix is bilabiated, with the upper lip bifid; inferior 
tridentate; the lcgumen attennatrd at ihe base. 'nere 
are eight s1iecies, of which the mo•t rtmarkable are: L 
Thr laburnum. or largt~ deciduouH cytisuA; bu a largit 
upri.!l'ht trc•-stem, branching into a full-spreading f111i1, 
20 or 30 fe•t high, havini; smooth gretniah •rancltel, 
from the sides of which numerous yellow 8ewen col. 
lectcd into long s11ik<S hani; loosely downward, and ap. 
pear in May. 2. The srssilifolius, ofttn callt4 qtia118 

~~~~~.~~scl~,.~~~·t 1~~~1~/;1~ :,1.~~~~~!.,8~~m1!~ui:t.:.~ 
head fh"e or six fc•t high, with small oval leans gt'll"li· 
ini; by threes; and bright yellow Howers in short Ol'ICI 
spikes at the end of the branches, in Jun•. 3. Tltelli
grieans grows with a short shrubby stem, dMdi•g low 
in1o many erect slender branches, forming abuhy Hid 
fo111· orlh•e feet high, with oblong, oval, trifoliate.Iea.,.., 
and yellow 6owe1-s terminating all the brancm ia •P. 
right spikes, app,,aring in July. 4. The binulat, or 
hail'y evcrgl'reu Neapolitan «'ytisu~, riHn with 11 ap .. 
t•ight shrubby grey stem, Rending out many erect green. 
ish hairy branches, forming a fine head aix or eight 
feet high, with small hairy trifoliated leaves, llld , ... 
low flowers from the sides of the branches in short,... 
dulous spikes, appearing in June. 5. The auatri11C19, 
Austrian, or Tartarean evergreen cytisus, has a 111..-. 
by stem, dividing low into many gn-enish branch<I, 
fo1·ming a bushy hea1l three or four fret high, h&Ybig 
smooth whitish-i;recn leaves, and bright yellow ft•
in close umbeliate heads at the ends of the brancbel, 
having a cluster of leaves under each head. Thesetew. 
e1·s appear in May. All the sorts are hardy, and will 
prosper in any common soil and exposure: though, u 
the hi1·sutus is sometimes affected by severe fruit, ii 
should have a dry soil, and a somewhat sheltered litu
tion. They may all be propagated by seeds or cattiap, 
and all the cult111·• they rcqui1-c in the Dol'lll'ry is to 

~~;e b~t~v~~~ut71~ ;~~:~.cl~:::-o~:;l~t~~~ ~~ 111
;: 

sidered only as ornamental shrubs, yel tbe &l'ltlJIW~ 
if 01·iginally trained to a stem, and sull'eml tD1l111d, will 
grow to a size of pretty large timber-I.-. Tiiey grow 
naturally on the Alps, the mountains of Daupla!aJ, ... 

~::,~: !if~~l~~~ ~~ ~~:1';:'0~/s::~!h;.!;:::u~:. ~ 
making household furniture, and is said to equal~ 
finest mahogany in beauty. A species of cytislll, clll 
by Linnreus cytisus cajan, is known in the W!81 btdlll. 

~~:;~h~ ~:e~sn~~ii:~ ~?e t~~,:~~ne ;~lh~ri:.:•J; 
in that 1mrt of the world. These see~ are also IOllt 
times used as food for the human species; and u dMf 
arc of a very binding quality, afford a whol~ ~ 
ishmcnt during the wet srason, when dysentenes 11'1!' 
frequent. 
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D. 
D the fourth lcthrof the alplmbet, as n. m11~1·al de-

' uotPs 500; and wllh a <lash over it, thus U, 5000. 
Used in abhre\ iation, it has various significations: thus, 
D. stnmls fot· doctor, as M. D. doctor of me<licine; D. T. 
doctor of theology; D. D. si.;nifies doctol' of divinity; D. 
D. D. is used for dat, dicat, dedicat; and four D. D. D. D. 
for <lignum deo don um dedit. In music D marks in tho
rough basses \Yhat the Italians call descanto, and intimates, 
that the treble ought to play alone, as T docs the tenor, 
and B the ba~s. D C, in the Italian music, an abbrevia
tion or da ca110, that is, from the head, or beginning. 
Among Roman writers D stands for div us, dccimus, de
votus, dirhus, and diutius. 

DAB. See PLEURONECTES. 

DACTYL, !'n'J'u),,c,, dactylus, in ancient poetry, a 
metrical foot, consistiug of one long and two shol't syl
lables, as °'""'f40h and ca.ndidi:is. The dactyle and spon
deeare the only feet or n1easureused in hexameter ver
ses, the former being esteemed more s1wightly, and the 
latter more solemn and gra.\re. Accordingly, where great 
activity is signified, we find the dactyls used with much 
propriety, as in the following verses of Virgil. 

Quadrnpedante putrem sonit.u quatit ungula campum; 
antl, 

Fertecito ferrurn,datelela, scandite muros. 

DAC'l'YLIS, coclc'sjoot grass, n. genus of the digynia 
ertler, in the tr1iamh·ia class of plants, and in the natural 
method ranking under the 4th order, gramina. rrhe Ca
lix is bivalre<l and compressed, with one valve longer 
than the other, cariuatcd, or having the rachis promi
nent and shai·p. rrhel'c nrc seven species. The cynosu
roides, or smooth cock's-foot grass, and the glomcratus, 
or rough curk's-f'oot grass, ru·e natives of Britain; the 
first g1·ows on marshy places, and the latter is com
mon in mradows and pasture gI·ounds. This last is ea
ten by horsrs, sheep, goats, and cows, and all herbivel'ous 
animals cat il greedily. Horses prefer it to that of any 
other grass. 

DACTYLONOMY, the art of counting by the fin
gers. The rule is this; the left Ummb is 1, the forefinger 
ti!, and so on to the right thumb, which is the tenth, or 
last, an~ is dmoted by the cypher. 

DACZAJJE, a silver money current in Persia, and 
worth five mnmoud1s. Sec M.u1oun1. 

[D.iEDALEA, in botany, a plant of the class crypto
gamia, order fungi. (<£) 

D.iEMON, a name given Tiy the ancients to certain 
spirits, or genii, which appeat·ed to men, eitheJ' to do 
them service, or to hurt them. The Platonists distin
guish between gods, dromons, and heroes. The gods are 
thmn• whom Cicrro calls dii majo .. um gentium. 'l'he dre
mons a1•t• thosl' whom \V<' call angels. Clu·istians, by the 
wo1·<l d:cmon, undrr:stand ouly evil svirits, or dnils. 
Ju•tiu l\l•:i'!Jr speaks of the nature of dremons as if he 
thot•,~ht tlwm not absolutrly spiritual and incorporeal, 
for wliirh rr:wm he attribuko;; such actions to U1cm as 
cam1ot be peJ1;u·mcd witheut the intervention of a body. 

The Mahomctans allow scn•rel sorts of <l:icmon~; a111I 
the miners of Ilu11gary J)retend that while they aJ'e at 
work in the mi11cs, they often see dremons in t11(' :;hap<' 
of little nrgro-boys, doingth em no other harm than ot'
ten ext:nguishing their lights. 

D.iEMONIACS, in churd1-history, a branch of the 
anabaptists, whose distingu ishinp.j tenet is, that the «k 
vils shall be saved at the end of this wprld. 

DAGGYSA, a genus of the vermes Class, and moll us 
ca order, of which there is only a single species. Thf' 
body is loose, noyant, angular, tubular, antl open ateacl1 
extremity: it is marked at one end with a brown spot 
The dagysa inhabits the S1ianish sea, is about thrct• 
inches Jong, and one inch thick. They ad1tcre to earJ1 
other by the sides, aml so nearly resemble the genus 
salpa, that it is thought they might, with propriet~·, bu 
incorporated into one. 

DAIS, a genus of the monogynia order, in the de
candria class of 11lants, and in the natural 1nethod rank
ing under the 31st order, vepreculre. 'l'he involucrum is 
tetraphyllous; the corolla quadrifid or qufoquefid; the 
fruit a monospe1·mous berry. There a1·c thl'ee species, 
natives of India and the Cape. 

DAKIR, in oul' statutes, is usecd for the twentieth 
part of a last of bides. Accm·ding to the statute of 51 
Hen. III. de compositione pondcrum and meusunrum, a 
last of hides consists of 20 dakiL·s, and every dakir of 
10 hides. But by I Jae. cap. SS. one last of hides or skins 
is 12 dozen. 

DALBERGIA, a genus of the decandria order, in 
the diadclphia class of lJlnnts. There are two filaments 
01· stamina <1uadrifid at top. The fruit is pedicollatcd, 
not gaping, leguminous, membrano-compressed, and 
bearing seeds. There are two species, trees of Malabar 
and Surinam. 

[DALEA, in botany, a genus ofthediadclpltia, dccan
dria class and order. The calix is quinquefid, the pod 
one seeded; there are six species, mostly annual; the co
lour of the flowers varied. They are natives of Tennes
see, lllinois, and Georgia. (b.) 

DALIBARDA, in botany, a genus of the class icosnn
dria, order polygynia. Tbe cali.x is <1uinquefid, the co
rolla quinquepetalous; there are two species, ~crsisting, 
natives of Pennsylvania. Flowel's in l\Iay and June. (c.) 

DALECHAMPIA, a genus of tho monadelphia or
der, in the monrecia class of plants, and in the natural 
method ranking under the SStli order, tricoccre. The in
volurrunt of the male is common and quadripal'tite; the 
calyces hcx:aphyllous; corolla none; the ncctal'ium lami
nated or scaly; the stamina monadelphous m· coalitcd at 
the base; and polyandrous or numerous. 'l'he female 
involucrum is common and triph)"Jlous; corolla none; 
style one; the capsule tJ·icoccus. There a.re two s)><.'ries, 
of which the scandens is a native of Jamaica. It is a 
~limbing plant. which rises to a conside1•able height, and 
ts rcma1·kal>le for nothing but having its leares armed 



DAM 

with bristly hairs, which sting the hands of those who 
touch them. 

DALLE, a nominal money, used in keeping books of 
account in many cities of Germany. It is worth 32 sols 
lubs, which make 40 French sols. 

DAMAGE, generally signifies any hurt or hindrance 
that a man receives in his estate; but in the plural in 
common law, are the recompence that is given to a man 
by ajul'Y as a satisfaction for some injury sustained; 
as for battery, impti>onment, slander, or tresliass. 2 
Black. 438. 

In actions upon the case, the jury may find less dama
ges than the plaintiff' lays in his declaration, thougl1 they 
rnnnot find more; but costs may be increased beyond the 
sum mentioned in the declaration for damages; for costs 
are given in respect of the plaintift''s suit to l'ecover his 
damages, which may be sometimes gt·eatcr than the 
damage. 10 Co. 115. A jnry may, and now frequently 
do, give interest on book-delJts, in name of<lamagcs. 

FOr a more general account of damages, sec 7 Viu. 
Ahr. and 2 Bae. Abr. title Damage. 

DA'.\1AGE1easaut or Jaismit, is where the beasts of 
anothet· come upon a man's land, anU there feed, tread, 
or spoil his COl'll or grass tLcre growing; in which case 
the owner of the ground may tlistrain and ·impound 
them, till satisfaction be made. Wood, b. 4. c. 4. 

D.HtAGE cleer, was fo1·mcrly a fee or grntuity (ge11C'-
1•ally a tenth part of the damages 1·ccove1·cd) Jrnid to the 
prothonotarics or clm·ks of the king's-bench, comn1on
pleas am! exchequer. But this is abolished by 17 C. U. 
c. 6. s. 2. and if any officer shall take a11y money in the 
name of damage clcer, Ol' in lieu thereof. or shall dcJay 
tr1 sign any Judgment until Uamageclcc1· is paitl, hcslrnll 
forfeit treble the sum so taken or demanded to the party 
grieved. 

DAMASK, a silk stuff, with a raised pattcl'n, so that 
the 1·ight side of lhc damask is that which has the flow
ers raised or saturated. Damasks should be of drcssc<l 
silk, both in warp and woof; and in France, half an ell 
in breadth: they arc made . at Chalons in Champagne, and 
in some places in Flu11ders, as at Tournay, &r. entirely 
of wool, 3-Bths of an ell wirle, and 20 ells long.l 

DAMASJC. is also a kind of wrought linrn made in 
Flarnlcrs and in this cot;nti·y. It takes its name on ac
count of it':i rcscmlilance to damasks. It is chietly used 
for tab!· Hnrn. 
DA~IASK is also applied to a very finr steel, in some 

parts of t!te Levant, chiefly at Damascus in Syria; 
whtm~e its name. It is usecl for sword and cutlass
llfocles, and i,.; finely tempcl·cd. See STEEL. 
IlA~,I.-\SKEENING, or DHIASKING, the al't or opc

ra~iou of Lcautifyi11~ ircn, steel, &c. Ly making inchiions 
in .them, and filling them up with gold a11d silr~r wii-c; 
chiet:ly used for adorning sword-blades, guar(.!s, and 
g··i11rs, hcks of ]Jistols, &c. Damaskeening pal'fak~s of 
~he _n1m.i~tl.c, of cngra:Ying, and of cal'ving: like· tile mosa
ic. it has inlaid works; like engraYing, it cuts the metal 

~~11t;r~~~1 ~~~ 1~~'Gd'~~::e;l~t ifl;~:~~~~~a~1!1~!~~.!nar~ 1~~~,~~~-~~}~1 
Uamaskrng: the one, which is the finest, is whrn the mr~ 
tal is cut deep with proper instruments, an<l inlaid with 
gold and silvcrwirr: the other is superficial only. 

DAMASONIUM, a genus of the he2'trndria ckss and 
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Ol'dCt'. The spathe is onc-kafecl; pcl'ianthium one-leafed 
three.parted; berl'Y tcn-cellc1l, inferior. There is on~ 
species, a native of India. 

DAMELOPTIE, a kind of bilanclcr, used in Holland 
fo1~ conveying mcrchan<lize from one canal to another 
bemg very commodious for passing under the hl'idges. ' 

DAMlANIS'.1-'S, i1~ church histo1·y. a b1·anch of the 
anclCnt acephalt scvcritre. They ag1·crd with the ratlio. 
lies in admitting the fourth council, but di.'iowucd any 
distinctions of persons in the Godhead; and professed 
one single nature, incapable of any <litli.'1·c1H!e; and Jct 
they call God the Father, Son, and Holy Giiost. 

DAMPS, in natural history, arc ct•1fai11 noxiou!ll ex
halations issuing from some JHl.rts of' the earth, and whirh 
pl'ove almost instantly fatal to those who brrathr tllt'm. 
rrhcse damps are chiefly obse1·yed in milH'S anti coa(. 
pits; though va1iours of the same kind ofkn issue from 
old la\'as of huming mouutains; and in those countt'ic:i 
where volcanoes arc common, will t'1·equr11tlv rnter hou
ses, aml kill people suddenly without the lr;tst w:u·ning 
of their approach. In mines anti coal-}>its they arr rhicf
ly of two kinds, called by the miners a11tl collkr.• the 
choke and fire damps (see AIR); and botli p;n untlel' nnr 
general name of foul air. The choke-damp is carhnnic 
acid gas; and usua11y i11ft:sts those platrs which ha\·e 
been formerly wo1·kc<.I, but Jong nrglcckd. and a1·r 
known to the 1nincrs hy the name of wnstrs. Nu plaC'c, 
11owcver, can IJc reckoned safe fl'om this kind of damp, 
except '"'·here there is a due ril'c11latiu11 of ai1•; and Ilic 
procudng of th.is is the 011ly pt'OJl<'l' means of 1n·cv-c11ti11g 
accident~ from da11111s of all hinds. The clwkc.damp su::. 
forntcs the miners suddculy. Jldn_~ hra,y, it 11l'sce11ds 
towa.1·ds the lo\vcst p~u·ts of tl1e \\'orki11p;s, and tl1us is 
dangerous to the miners, wlto can scarcrly ;noitl Ureath· 
ing it. The fire-damp, which SC('IH!i cl1kfly to be com· 
posed of hydrogen g;1s, ris{'S to the roof of thr worldn.;s, 
as being specilicially lightrr tlmn the rommon ahufi!i· 
phere; and hence, though it will suffuratc as well as tl1e 
other, it seldom proves so dangerous in tlii~ way as b) its 
inflammable property, Uy \\.hicl1 it vfo·n take~ fh·c from 
the carnllcs, and explodes with great Yiolrnce. . 

In the Philosophical Transattiom1, ::'\o. 119, tbrre 1s 

an account of some explosions by damps of this kind, 
on which we have the following obsel'Yrifr•ns: 1. Thus1: 

who arc in the place where the va11our b fii·l'd. sudd~nly 
fin<l themselves surrounded with Ha111e~, 1.iut hear little 
or no noise; though those \'r·lio a1·e i11 places ;;,djarrnt, m· 
al>ove-gi·omul, hear a very g1·cat one. 2. Tll'Jse who are 
s111·r0Lmried by the inflamt~d ·ya.pour frd themodHs 
S{'orrhc1l or burnt., l>ut al'e not movetl out of their place!-!. 
thcrngh such as uuhappily stan<l in the way of'it arc com
mo11ly killed by the violence of the shock, and. oft•n 
thrown with great force out at the mouth of the pit; ntJr 
at·c the heaviest machines found able to re~ist tile iniptt-
uosity of the blast. 3. No smell is percchcd before It•• 
fire, l>ut a vel'y strong· ouc ofl>rimstunc is ~l'terwards f~lt. 
4. The vapoul' lies towal·ds the rvof, and is 11;1t vcrrc1v· 
eel if thC" ramllcs are hcltl low; but \\hen these are lu:ld 
hi"'her, the damp clcscends like a black mist, a1irl ratrhrs 
hc~cl of the flame, lengthcuing it to two 01· thrrr h4.11dfulc;:i 
aml this appea.l'ance ceases wlicn the carnlJl's arc ltcld 
nearer the groun<l. 5. The fla.me contiw1r!'3 in the vau!t 
r9r se>eral minutes after tloe cxplo:;!.un. 6. Its colour Ii 
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hlue, somrthing i11dining to grrrn, and nry UrigM. ~. 
Un the explosion of thr. 'apnur, a dark smokr like that 
prorecding from firetl gun-puwth.-r is perc<'iYPtl. 8. 
Damps arr ~t·1wr:\lly olJscrvl.'d tu come about the <'Jiil of 
~fa)~ and to routinue duriug thr l1cat of' summer. Thry 
1Th1T'll S('Vl'l'~I tim"S during the ::;um mer season, but ob
litt'H' no n•1·tain rnk. 

AH1rmg the otlu.·1· uses to which oxygr11 might heap
plfrd, ..\J 1'. t:arnllo l'rrkons that of securing proplc from 
tl1t.:d:111ge1·011s dH.•ds of' damps in rniucs, and other sub
tl'l'l'ancnus pla(·cs. "Ha la1·gc bladder," says he, ''into 
'\ hirh a solution nf' liml' in watel' is intl'<ltlucrcl, is tilled 
with dt~phlogisth'atecl ail·, (oxygrn-gas), and a small 
wootlrn or glass pipl' is adapted to its neck, a man may 
holtl that pipe in his mouth, ant1 may breathe lhc drphlo
gistiralcfl ail'; and thus rquippt·tl, he may vrnture into 
tlirsf' subtnranran i1Iaces, ~uuidst \he various ela....:;tic 
fiuiclg C'.ontairwd in them. A la1·gc bfadderof dcphlogisli
ta.frtl ~lir \Viii Sl'l'\·efol' abo'c a q1H\l'tcrofa11 hour, which 
is a k11;.;-th of' time stdliricnt for Yarious pm·posrs; be
sidrs, ir lon.f.?,'l'I' time is 1·rq11ired to be spent in these pla
ces, a pnso11 may havC' two 01· more bladtlers of dephlo
gislirakd air along \\ith him. arnl may shift as soon as 
thr air of 111u• i8 contami1rn.tt-d. Without the ncre:-sity of' 
any mt1l'e romplkatcc\ a11parat11s, the bladders full of 
dephlo~islirntr1l air may be kept stopped by putting 
corks in lo tlw gla~s 01• woodtn rpipcs that at·e tied to their 
nrrkH. This air mi.i;ht also he used for <li\'ing.beBs." 

DANAE, in antiq11ily, a coin somewhat more than 
an obolus, used to lie put into the mouths of the dead, 
to pay thci1· passa.~c ovtr1· the l'ive1· Arhct'on. 

DAN CE, a silly a.1uuscmcnt of tltc i<llc and thougl1t
lcss. 

DANCETTE. in 1H:-1·aldr.v, is when the outline of any 
hordu1·c or ordinary is i11tlP11tt'd n•1·y larg·rly, the la1·ge
nl'ss or the it1dt·11lu1·es bring the 011ly thiug that distin
guishes it from ii1dr11tr1l. 

DXN K, a pll·cc of silrnr currt'nt in Persia, and some 
parts of At·ahia, \n'i~·hing the 16th part of a drarhm. It 
is also a wc.:ight usctl by the Arabians to weigh jewels 
anti ch'u.i;s. 

D \.PIINE, sp11r~r-lau1·rJ. a genus of the monogyuia 
ordr1·, i11 tlll' ortallfh·ia class of plants, anti in the 1mtural 
method ranking un1kr the Stst order, veprecuhe. There 
is no calix; thr col'olla is quath-ifid and withering, in
d11sing tllc sfamina. The fruit is a rnonospermous berry. 
Tlicl'e ~\l'e 28 species, of which the following are the 
n1ost 1·cmaa·kabk: 

1. l\Iezcrenmt tli<~ mezercon or spurgr-olive, is a low 
deriduo118 sl1ruU. It is a nath·e of Germany, antl has 
bcrn disconrt•ll in this rounfrv in Rome woods near A11-
don•1• in lI ampshirt•. or this e1cF;ant plant there arc four 
"·aJ'ietits: l. lite white; 2. th(' pale red; :3. the crimson; 
and 4. tl1r p11r11J1~-flowrring. Uanl.lury is Yery lavish in 
J>raisr of thPs1• slu·uhs. lk says, "they ha\C~ each every 
p<'rft·rtion to r<•romnwnd thrm as flowering sl11·ubs. Ji1 
the fii·st plare, they a1·r of low growth, sclllom risiug to 
more than tlm•r or four fl·rt in height, aud thrrrfore uc 
111·oprr nm for the •m••lkst garilrns. In thr next place 
th1•J will b1· in bloom whm few trees, rsprcially of the 
:.;J11·11bhy trilw, Jlrf'seut tht"ir honours. It · ill be in Feb~ 
ruou·y. nay somdimes in January; then will the t\\igs be 
ntlornrd "ilh ftum·rs till around from one end to the o(hrr. 
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.Earh t" ig 11<ts f lic rtJl]JNtrance of a s1>ikc of flowci-s of tl.c 
most consummate Iustl'c; and as the leaves arc not )rt 
out, "heth<'r yon behold this tree near or at a di~taurr, 
it has a niost enr!ianting appearance. But this is not all 
thr sruse t)f' smPlling is peculiarly regaled by tlie flo\vrr:-;; 
their spicy S\\('(·h1C·;.;s is tHtfuscd aro11nd, and the air i'S 
pN·fumetl with tlil·ir odours to a consideJ'ablc distanCl'. 
Mall) J10\H·l'S drrrnctl swrct, arc nnt liked by all; but the 
agn~eable inoff'cnsiYe sweetness of the mrzerenn has evel' 
delighted the S('nse of smelling, "hilst the Justi·e of itci 
blow has feasted thr eye. Neither is this the only pleasure. 
the tree bestows; for· besidrs lhe beauty of the leans 
whid1 come out after the flowm·s a!'c fallen, an1I wliich 
are of a J1lrnsant green colour aud an oblong figure. it 
\\ill l>e full of red berrirs in June, which will continue 
growing till tl1c autumn. Of these bcrl'ies tile birds are 
very fornl; so that whoenr is drliglitetl with those song
strt'S, shuultl have a quantity of them planted all ovcl' the 
outsides of his \\ ild<'n1ess quarters." 

2. Cnidium~ the flax-leaved llaphnC', is a low deriduous 
shr.ub; a natiYc of Jtaly, Spain, and about Montpcllit•1·. 
'I'l11s species srhlom grows higher than three feet. The 
b1·a11chcs are Yrry slrnder, and ornamented with na1•row, 
spear-shaved. pointed lean:·s, much like those of the com
mon flax. The flowers are produced in paniclcs at the 
ends of the branches; they arc small. come out in June-, 
but ar'l' rarely succeeded by sreds in England. 

3. Cneorum, the spear-leaved tlaph1H·, is a very low 
dccitluous slH'l1b; a native of Switzcl'lantl, Hung:u·)', the 
Alps, and the I'yreuean mo11ntai11s. 'l'liis 1'iscs "ith a 
sh1•11bby branching stalk, to about a foot or a foot ancl a. 
lialf high. The leaves arc nal'rnw, spear-shaped, and 
p;'l'ow irregul:wly on the lll'anrhrs. rrhe flowers arc p1'0-

d11~ed in clustc1·s ~t the r11ds of the little twii;s: thry make 
their appearance m Marrl1, are or a purple rolour, and 
possessed of a fragrance s11p<'l'ior evrn to that of the me
zm·con; but they arc seldom succeeded by seeds in Eng
land. 

4. Tartonraira, the oval-leaved daphnc or tartonrail'c, 
a Yery long deciduous shrub, is a native of }l'mncc antl 
Italy. This rises with a woody stalk to !he hright of 
about two feet. The branrhrs are numerous, it·1·t'.gula1·1 

tough, aml covered with a. light-brown-coloured bark. 
T1_1e. lcaves are OYal, Ycry small. soil to the touch, and 
shmmg. The flowers are produced in clusters from ther 
sides of the stalks: they are wl1itc, come out in June, and 
a1·e surceeded by roundish bc1Tics, which seldom ripen 
in England. 

5. Alpina, the alpine daphne 01· chamclrea, is a I°'\ 
deciduous shrub; native of the Alps, Geneva, llaly, aJHl 
Austria. rrhis will grow fo tlil~ height of about a yard. 
The leaves are spear-shaped, obtuse, and hoary unll~r · 
neath. 'l'he flowers come out in rlustc1·s from the sidrs 
of the brnnches, and are very frag1·ant: they ap1wal' in 
March, a1Hl are succeeded by rc<l berries, that ripl'n in 
September. 

6. Tl1~mel :ra, thr milkwort-lcand daphnr, or thr. 
thymelrea, ~ l?w dccit.luous sl1rub. nath·c of Spain and 
th~ south of l<r·aure. The thpnelrea will grow to thr 
h~1ght of a p1·d. Thr stal_ks of ~his sprrics arr upril!;ht, 
bt anchrd, and covered with a hght-b1·uwn bal"l<. The 
l~a.n•s are ctpear-sh~J>t!cl_. smoo~M, and in some r~spcct. 
irscmble lhose of milk\\oi·t. 1 he flowers are prudured 
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in clusters from the sides of the stalks: they are of a 
gi·cenish colour, have no footstalks, appear in March, 
and are succeeded by small yellowish berries, which will 
be ripe in August. This aud the two forme" sorts re
quire a dry soil, and a warm situation. 

7. Villosa, the hairy-leaved daphne, a very low de
ciduous shrub, native of Spain and Portugal. The stalks 
are ligneous, about two feet high. The flowers have ve
ry narrow tubes, are small, and make no great show: 
they come out in June, and are not succeeded by rip• 
seeds in England. This shrub, in some situations, re· 
tains its leaves a11 winter in such beauty, as to cause it 
to be ranked among the low-growing ever.greens; but 
as in others it is sometimes shattered with the first bleak 
winds, it is left to tlte gardener whether to place this 
slU'ub among the deciduous trees or everg1·eens. 

s. Laureola, the spur·ge-laurel or cvcrg·reen tla11hne, 
a low evergreen slu·ub, common in some parts of 
Britain, aJso in Switzerland and France. This shrub 
seldom grows more than a yard or four feet high; and 
is also valuable on occount of its flowe1·s; not because 
they make any great show, but from their fragrauce, 
and the time they appear; for it will be in flower the be
ginning of January, and will continue so mitil the mid
dle or cm\ of April before the flowers foll off. 

9. The odora is a charming shrub, whicli has its spc
cilic name from the delightful fragance of its tlowers. In 
appearance it much resembles the common spurge-laurel, 
but must be treated as a greenhouse plant. 

The root of the mezcreon was long used in the Lis
bon diet-drink, a remedy said to be good for several 
0 omplaints, particularly males ancl othC'r symptoms re
sisting the use of mercury. The compositio11 of this tliet
lkink is dcscribcfl in the EdinblU·gh Physical Essays, 
by Dr. Donald i\fom·o of London. On chewing the root 
of the mezcreon, it p1·ovcs very pungent, and its acl'imo
ny is accumulated about the fa.uces, and is very dura
ble. It is employed chiefly under the form of decoction, 
a.nd it enters the tlecoctum sarsaparillre compositum of 
the London college; but it has also been used in powder 
combined with some inactive one, as that of liquorice4 

root. It is apt to occasion vomiting and purt.;ing; so 
mnst be begun in grain-doses, and gradually increased. 
It is often usefully combined with mei·cury. The bark 
of the root, wbich is the most acrimonious part, is re-
1_-ommended in the Phnrmacopmia Chirurgica, to be 
steeped in vinegar, and applied to promote the discharge 
of issues. Mezereon has also been of use in tumours 
and cutanettus eruptions not venereal. The whoJe plant 
is ve.ry corrosive; and six of the be.t•ries, it is said, will 
kill a wolf. A woman gave 12 grains of the berries to 
hel' daughter, who had a quartan ague: she vomited 
blood, and died immediately. 

DARAI'TI, among logicians, one of the modes of syl
logisms of the third figure, whose premises arc universal 
affi1•matives, and the conclusion is a pm-ticular atlirma.
tive: thus, 

DAR- E'·ery boilv is divisible: 
AP· Every UudY is a substance; 
TI. Therefore some substomce is divisible. 
:OARIC, in antirtuity, a famous piere of gold, first 

corned by Darrns thq Mede about 5S8 yeai•s before Christ; 
probably during bis stay at Babylon, out of the vast 
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quantity of ;;old~' hich had btrn Rceumulated in the trei. 
sury. It was dispersed over the East, and also into 
Gr•eece; so that the Persia~ da1·ir, which was also cal
led _statm:- was the gold com best known in Athens in 
ancient ttmcs. Accord111g to Dr. Bei·nard, it weighed 
two grains more tha_n one_ of our guit.1eao;;; but as it was 
vory fine, and contarned little alloy, it may be reckoned 
worth about 25s. of our money. 

DARII, in logic, one of the modes of syllogisms of 
the first figure, _in which the .major proposition is an 

~~~~~~::s~m~!!:~~~i;e,tl~~s~ the mrno1· aud conrlusion par-

DA- Every thing that is moved, is mol'ed by another· 
RI- Some body is moved; · 
1. 'l'he1·efore, some hotly i:.; movrd by another. 
DARRIEN, in law, a con•uptiun of thr Frrnch word 

dcrnicr, last, is used in this sense in om· law, as darricn 
continuance, &c. 

DARRIENprescntment, the last presentation to a church. 
on which an assize lies. 

DASYPUS, armadillo, a genus of quadrupeds of the 
bruta order. The generic rlrnradt'l' if.1: grindl'rs scn•
ral, without either cutting or canine teeth; body coated 
with a shclly at·ni.our, flh ukd into zones. ' 

The armadillos are natives of South Ame1·ica, and are 
readily distinguished from all other 11nadl'tlpeds bv the 
singular covering with which nature has ornam~·nted 
them; and which forms a compkte suit of am1our, di't'id
ed into bands or shelly zoucs. in such a manner as to 
accommotlate itself to the- various postures of the body; 
an1l exhibiting a most beautiful exam11le or deviation 
from the general structure and appcal·auce in quadru
peds. The armadillos arc in noxious animals, antl inha
bit subterraneous retreats or bunuws, which they rea
dily excavate by means of thei1· lai·ge and stl'Ong daws. 
They wander about chicHy by night, and devour rarious 
roots and grain; and thcl'efore considerr-d a.s injurious 
to plantations. They abo occasionally prey on the 
smaller animaJs of' different kinds; r,s worms, insects, 
&c. In a state of captivity, they readily eat animal food, 
and that in considerable quantity. 

They are themselves considered as excellent food, and 
are therefore dug out of theif' suhteu·.rncous cavities, 
and sold for the table, When old, howner, their ftrsh 
acquires a sb--ong musky scent, anti becomes uniit for 
use. When atta.-ked, the armadillos roll themselves up 
into the form of a ball, and thus become, in a great de· 
grce, invulnerable. Nothing ean exceed the curious 
mechanism by which this is pcrfol'lnc<l; nor is it pussi .. 
ble to view without admiration the ap1icarance of U1e 
animal t]H13 coiletl up, and scctu·cd from common con
tingPncics. 

Armadillos are said to drink frequently. and they oft. 
en grow extremely fat. They are very p»olific animal•; 
and are said to breed threr: or four timrs a Jtar, and to 
bring several youn.~ at a birth. The speri(•,q are dcter
mi11cd by the number of shelly zones 011 tJ,e body. In 
enumerating these. howc,·er, it is 1·c11rn1·kaLle that most 
autl11ws vary; and the cxa<'t <lisrrimination of all the 
species seems yet a desi<kl'atum in natural hist1Jry. 'l'bis, 
perhaps, arises partly from the inattention of draughts
men and engraYers, when representing the animals, and 
partly from diJferent authors counting diJfuently the 
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bands on 'iOmc or the species; whirh are s• plac..,d as to 
rnakc it difficult in some instancu to distinguish the ul
timate or boundiRg zone• of !he body, [rom the scaly di
viqions on the fore and hind parts of the animal; and 
which, like the bands, are disposed into a kind of zones, 
though lr8' stroni;ly marked. Some species, however, 
are so dearly defined by this mode of distinction, as to 
be at all times readily a•certained. 

t. Dasypus tricinctu~, or three-banded armadillo, 
may be considered, pcl'l1aps. "' the most elegant of the 
whole species; the pattem of the armour being peculiar
ly neat and well defined, and the colour of the animal 
more pleasing than in most other species, viz. a clear 
yellowish-white. 'l'he head, shoulders, and hind part of 
the hotly, arc coated with I"egular hexagonal divisions, 
c ul'iously studded or tubel'culated on the surface; and 
the zones or the body are extremely distinct, and only 
t hree in number. The ca1·s are rather large, and the 
claws smaller than in most other species. It is a native 
of Brazil. 

2. Dasypus srxcinctus, or ·six-banded armadillo, is 
also a specks of grrat elegance; and much resembles the 
former, but is fumishcd wW1 six bands instead of three. 
The tail is very thick at the base, and is short in pro
portion to the animal; the claws are very large and strong. 
The bands are marked into oblong squares, as in the 
formel'. 

J. Dasypus septemcinctns, or seven-banded armadillo. 
It is impoosible to consider this in any other light than 
as a mere variety of the nine-banded armadillo, in wbich 
the pattern of the ~wmour, and the relath·e pl'oportions 
of the parts, arc sufficient to ascertain the species, what
ever may happen to be the number of the zones. 

4. Dasypus novemcinctus, or nine-banded armadillo. 
The numbe1• of bands or zones in this species is gene1·al
ly nine: they arc extremely distinct or well defined, and 
are tl'ans,·ersely marked by very numerous wedge-shap
ed or arutcly-triangular figJrrs altemating with smalJer 
apposite ones: antl the head is smaller, longer in pro
pot'Lion, and sharper-snouted, than in any other species; 
the forr and hind parts of the shield or covering arc 
marked by ' 'rry numerous Rat rounded scales, or tubrr
clfs, wHh smaller onrs interposed; the cars are modc
ratrly large, and up1·ight; the tail is longer than in any 
other species, and lapel's gradually to !lie tip. It is 
marked l.Jy transV('l'SC rows of, longish hexagonal tlivi
sionson each joint; on the fore feet arc four toes, antl five 
on the hind; the claws moderately large and stl'ong. 

5. Dasypus cingnlis duodecim. This, according to 
the charartrr generally given u1 authors, should Lave 
twelve zonrs or hanrls; but it is certain that this number 
i!i not V<'ry al'ruratdy observed by nature, and perhaps 
13 01' 14 i~ the mo!'(' general number. rrhe individuals 
also avpear to Yary in some other particulars. That 
drsnilird by Buffon and lllr. Prnnant, nuder the title 
of il1r l\H•lve-bandccl ru·madillo, has broad upright cal's; 
t]w lil·ad is thirk at1d Uroad, and is markrd ahorn i~to 
Jnr.~ an.~1tlar divi:oi ions; th(• cru~t en the shoulders into 
oblong piece" incli ning to a squa1ish form: that on the 

£.~~~· il,'~1~o~~x1~i;~;:,~11~~~~~ .r;:t 1:"?o1:t;0~h~'j:..J1n~~~~i 
sr:nn indir~ nr lrss. 

6. n . ..,n>u• cim;ulia octodecim, 01' eighteen-banded 
,·01. l 91 
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armadillo, was firfi t de.scribed in· Grew, in t he la.;t r: rn
tnrv, undcl· the namr uf the w .. cezlc-hcaded armadi11 1>. 
This species seems most allied to tho tweh'e-banded ar-
madillo. •. 

DATA, among mathematicians, a term for eur\I thi n~" 
or quantities as are given or known, in order to finrl 
other things that arc unknown. Euclid uses tbe wor,1 
data for such spaces, lines, and angles, as arc given in 
magnitude, or to which we can assign otlinl's equal. 

In algclJra tlte given quantities or data arc exp1·rssc ll 
by the first letters of the alphabet, am! the unk11om1 
quantities by the last letters; thus, ff the problem be frt111> 

the sum and product of two quantities given, to find th t 
quantitie.s thcmsch·es, the quantities arc r r p1•rscntcd b) 
y and o:;; and?!+"="' the sum given, and y %=b the 
p1·oduct given. See ALGEBRA.. 

DATE, in Jaw, is the description of"thc day. moH!l1. 
yrar of our Lord, and year of the 1·cign of the king, ia 
which a deed or other writing was matlc. Anciently 
deeds had no dates but only of the month and year, am! 
now, if in the date of any deed, the year of our Lord i' 
right, though the year of the king's reign is wrong, i ' 
shall not hurt the same. A deed is good, though it has 
no date of the day, or if that be mistaken, or though jj 
contains an impossible date; but then he that pleads such 
a deed must set forth the time when it was delivered: for 
every deed or writing has a date in law, and t11at is the 
day of the delivery, and where there is none, a 11laiutiff, 
it is said, may count it of any date. 

In writings of importance, the date should be written 
in words at length. An antedate is a date prior to the 
real time when the instrument was signed. A post-date 
is that posterior to the real time when the instrument was 
passed. 

DATE. Sec PmENIX. 

DATISCA, .a genus of the dodccandria order, in the 
direcia class of plants, and in the natural method rank
ing under the 54th order, miscellanc:e. The mal e calyx 
is pcntaj1hyl1011s; there is no corolla; the antherre are 
sessile, long, and 15 in number. The female calyx is 
bidented; no corolla; the styles three; the capsule trian
gular, thrce~horned, unilocular, previous, polyspermous, 
inferior. There arc two species. 

DATISI, in logic, a mode of syllogism in the third 
figure, in which the major is an universal affi1·mativc, 
and the minor and conclusion particular affirmative pro
positions. For example, 

DA- All who serve God are kings: 
TI· Some who serve God arc llOor; 
s1. Therefore some who are poor are kings. 
DATIVE, among grammarians, the third case i11 the 

declension of nouns, expressing the relation of a thing tn 
whose profit or loss some other thing is referred. It is 
called dative, because usually govemed by a verb, im
plying something to be given to some person. In Eng
lish the dative is expressed by the signs to or for. 

DA'rURA, the thorn-apple. a genus of the mono~nia 
orde1·, in the pcntamh·ia dass of plantl;!, and in the na
tural method ranking under the 26th order, luridre. The 
corolla i.• funnel-shaped and plaited; the calyx lubulnr, 
angulaled, and decidaou-= t hr cap,ule qnadrhc;ihed. 

T~~\:;~~ ~~~~:~.~ii~~~~: ~~'.e :~~~~~:n~t.~~-~~;~,~~~· ris rs 
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about a yard high, with an erect, strong, round, hollow, 
green st.llk, branching luxuriantly, having the branches 
witlcly cxtrndcd on t•vcry side; large, oval, irregularly 
angulatcd, smaoth, <la1·k-green leaves; and from the di
visiuns of the branches, large wliitc flowers singly, suc
ceeded by la1·ge, oval, prickly capsLLlcs, growing erect, 
commonly called thorn-apples. At night the upper leaves 
rise up an<l inrlosc the fiowcrs. The bloss.1ms have 
sometimes a tinge of purple or \"iolct. The flowers con
sist. of' one large funnel-shaped petal, having a long tube, 
and spreading pentagonal limb, succeeded by large 
roun<lish r:rpsulcs of the size of middling apples, closely 
beset with sh:u·p SJ>incs. An <>intment prepai•ed from 
the leaves gives case in external intlammations antl in the 
hremonhoids. The seeds wei·e recommended by Dr. 
Storck to be taken internally in cases of madness; hut 
they seem to be a Yc:·y unsafe remedy. Taken even in a 
small llosr, they 1.Jring on a delirium, arnl in a large one 
would cr.rtainly prove fatal. Cows, horses, shcc1>, and 
goats, 1-cfusc this JJlant. 

2. Uatm·a al'lwrca, is a stove-plant, murh esteemed 
for the heauty and fragrance of its la.l'ge white tlowcrs. 

DAUClJS, the carrot, a genus of the digynia order 
in the 1wntandl'ia dass or plants, am\ in the 11at1.1ral me
thod ranking untlel' the 45th order, umbcllatre. The co
rolla is a little 1·adiatcd, all hcrmaph1•odite; the fruit !Jrist
ly with short hair.1. ThcI·c aresen:!n species, I.Jut the only 
one which mcl'its attention is thccarota or common ra1·1·ot. 
This. is so well known as to need no dcscl'iption. There 
arc several varieties, as tho white, the ora.nge, and tbe 
11urple canot; but of these tlrn orange carrot is the most 
esteemed. It grows longer, larger, and is common.ly 
more hamlsome, than the othrl's, being urtcn 15 or 18 
inches long in the eatable part, an<l from two to four in 
diameter at top. Carrots m·c propag~ltell liy seeds; which 
are sown at diffcrc·nt seasons of' the year, in order to pro
cure a suvpiy of young roots for the table at all timrs. 
'l'hc scasnn fo1· sowing l'or the earliest Cl'O}J is soon aftrr 
Chl'istrnas; the manner of cuitivating them is too well 
known to nl'ed any particula1· dC'scri]Jtion. 

Carrots have brr11 g1·C'atly recommcnde<l as proper for 
fattening hogs; lrnt from some experiments mentioned in 
thr Gcorgiral E ssays it apprars, that though the bacon 
thus fed is uf' cxrcllcnt <p1nlity, the fredil1g is consiilera
bly drnrer than when fctl with 11eas, pollanl. &c. In the 
sam~ essays. an c.xpl·1·imrnt is mcnlinnc<l l.Jy Dr. Ilnn
~rr, conrernin,'4' tlJ<• propriety of raising carrots fo1· tlic 
u~u· of tlir distillt>r. F1•om a g1·oss calculation he is in
ducrcl to think that a gao1l a.ere ()f canots so 111an11!~1c
tu1·cd will kave a profit of 40l. aftt-1· doducti>1g th e lantl
k>rd's rent, cultivation, flistillation, and othcl' inl'idcntal 
exp('nSl'S. In this calculation heprrsurncs that the spirit 
i !:i wm-th fjs. per g·nHon, n..nd not excised. .An anc of 
barky will by 110 means protlurc so much spirit. A r:rh 
in.n•1y loam is the best land for carrots; which, afle1· th e 
~r1 ; p i!:i l·cmuvc<l, will I.Jc in high cultira.tiun fn1· col'Jl. At
t1..•m11ts liaH• also Uren made to iwepa1·e sup;::u· from r:l.r
:rnt.':>. A pirnlticC' of cnrl'Ots mitigaks the p~in an :I ahah-s 
thr stench of foul and cancerous ulcers. Cl'irkLt<; are vt·ry 
fond of r:u'l'ots; and arc easily dcstroyrcl by making a 
paatc of po~·dncd arscnir, \\'heat-flower, and scrnpcd 
Lall'ots, which must be placed near their lialJitations. 
The seeds have been reckonccl diuretic; allll WCl'C for-
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merly much usecl as a remedy for the stun•', but are at 
!'resent little regarded. Carrots were fi,..t introduced 
rnto England by the Flemings in the reign of queen 
Elizabeth. 

DAVIDISTS, in church history, a sect of Christian 
heretics in the 16thcentu .. y; socalleclfrom David George 
their. leader, who began by giving out tlHtt he was th~ 
Messiah, and was sent into the wril'ld in order to people 
the kingdom of heaven, which was quite empty of inha. 
bitants for want of virtuo\ts and good men: he rejected 
marriage and denied the resurrection. 

DAVIT, in a ship, a long beam of timber, represent
ed by a, a, Plato XLlll. Misccl. fig. 31, and used as 
a crane to hobt the flukes of the anchor to the top of the 
bow, with?ut inju_ring the sid~s of t~c ship as it a11rends; 
an opcratton winch by marrncrs 1s called fi.<hing the 
anchor. 'l"'he anchors being- situated on both the bows, 
the da:'it nrny be occasionally shi~tcd, so as to proj<et 
oveL' either side of the slu_p, a.ccordmg to the position of 
that anchor on which it is employed. The inner end of 
the davit is secured by being th Pust into a square ring 
of iron b, which is bolted to tho deck, a111l forelol'ked un
de1· the !Jeams. This ring, which i• called the span. 
shackle, exhibited by the figure, is fixed exar\ly in the 
middle of the deck, and close behind the forcma.•t. Up
on the oute1· cud of the da' it is hung a la1·ge l.Jlock c, 
through which astrongropctl·arnl'scs, rallcd the fish-pen
dant, 1l; to whose fo1·cmostend isfittctl a1argcil·1rn hookt, 
and to its after-end a tackle or curnplicatioi61f pullcis/; 
the former of which is called the fish-hook, and the lat
ter the fish-tackle. 'rhe daYit, thcrcofurr, according to 
the sea-pht·ase, is employed to fisb the au!'ho1•: whil'h be
ing lH'eviously catted, the fish-hook is fastene<l upon ifs 
flukes; and the efforts of the t~ckle being transmitt.ed to 
the hook by means of the fish-j><'nclant, it draws up that 
liart of the anchor sullicicntly high upon the bow to fas
ten it, whirh is done by the sliank-paiukl'. There is 
also a davit of a smaller k.in·I occasionally fixed in the 
long-boat, and employed to weigh the anchor. 

DAY, according to the most nat111·al and ob,·ious 
sense of the wr))'(l, signifies tlw.i spare of time during 
wl1ich it c<1ntinucs to be light; in contra!lh.ti11rtio11 fo 
night, being that pa1·tition of time wherein it is dark; 
but tltc bpacc of time iu which it is light, bring S!JIDC· 
what Ya.gue and indctcrminatr, tl1c time between the 
rising and setting of tlic san is us:ially lrwkrd ?u as t~1c 
day, ftn!.l the time "liich l:i1;s1.:::i from its !-.iClta1g to it:; 
i·isiug ngain the riight. 

Th(' w01·d day is ortcu t.akrn in a la.!'ger ~cn~r, so as 

~~h:l111~·I~~:~a;·~~t 11ii·~~1~1i~~~;:i zr ti1~ ~~·111~0 ~~<H;~~ ~;:~ce~~b~ 
in whicl~ sense it is called l>v sonic a 11at111·al day, an.1l 
by others all artificial one: hut to n' oid rc11fusio11 it 15 

usual to call it in the former Sl'JHH.' simply the d:1y. and 
in the latter a nychthemcron, hy which term that ac· 
rcptation of it is aptly dencllC'd, as it irnplil'S l..luth <lay 

an~'J111!·i;~~~chthemC'l'OTI is <lidded into ~-! p:->.rts, ralkd 
hours: which are of two s01·t:;; equal, anJ unrqal or 
tt mporarv. 

Dilfc1·c·11t uations begin thtir <lny at a lliffl'r\"nt h~ur; 
thus the Eg)·ptians lwgcrn tl1l'ir <.lay at rnitluiglit, l~·olD 
whom Hipparchus introductd t!.tat way of reckoning into 



atotron11my: anll Cnprrnicu'I arnl oth?rs have followeU 
him: hut the i::;1cafrr p:u·t of ash·onomC'1'S r·eckon the 
day htgun at 1~0011, and so crnrnt-~4 hours, HI~ the noun 
of tl1c next da~·; and not twirc twrlvc, n.rrorcltng to the 
,·ulg;u· rorn1rntation. 'l'he mttluHI flf ht:ginuing the day at 
midnight pre mils also in Arnrl'it~l, Great Britain, Fra~1ce. 
Spn.in, a11d must parts of Eu1•ope. The lhbyln111a11s 
lw.:;an tl1rfr daJ at stm-rising·; reckoning the hour immc
tliatdJ lit'fni·(' its rising again the 24th hout· of the day, 
wl1rnr(' the hount r('ck.oned tllis way are callctl the 
Il:tb) Jrmic. In srH.ral part~ of Gl'rmany, they begin 
thri1· d:1y at ~urHwtling, nm.I rrckon on till it sets ne"t 
rlay, rallin~ that the 24th hour: these a1·e gem·rally 
k1'mrd Ita'lian liour~. The Jr.ws also began t!JC'il' nych
thrmrro11 at. sun-sl'Uin~; but then they tlil'idc<l it into 
twice 1'Hh'C' hour~, as we <lo; l'('Ckoning twelve fo1· the 
day, b1' it long 01• short. afHl t\Vclvc for the nigl1t; so 
tlmt Owi1· liot11'S contimrnlly varying with the day and 
nigl1t. thr hours of the day were longer than that of the 
night f'o1· one half-Jca1·, am.l the contrary the other; 
\o,..henr\' tlu•ir hours HC callrd temporary: those at the 
time of tl1c ecpiinoxe:-; l.11..·camc equal, because then those 
ofthr- day and night are so. The Romans also reckoned 
their hours afh.•1· thir, manner, as tlo the Tm·kr.; at this <lay. 
This kind of hours are calltd planetary, because tlie 
snrn plallf•ts were ancirntly looked upon as presiding 
on."1' lhc affaii·s of the world, an<l taking it by tums each 
of thL•se ho111·s, arcording to the following order: Satul'Jl 
fi1 .. ,t, U1l'll Jupiter, :Mars, the Sun, Venns, Mercury, 
... ud 11.\st nf all the Moon; hence they denominated each 
d;\y uf I hr week from that planet whose turn it was to 
pl'rsidc the first iwur of the nychthemePon. Thus as
"'iigoing the first hour of Saturday to Saturn, the se
cond will fall to Jupiter, the third to Mars, antl so the 
<..:£d of thr same nychthemrron will fall to Saturn again; 
and therl'fol'c thi• 23tl to J upitcr, anti the last to l\lars: 
Si• that on thr first hour of the next day it will fall ·to 
the Sun to lll'Csil.lr; am\ by the like manner of reckon
ing, tile firs! liour of the next will fall to the Moon; of 1"e 
n\·xt. to .Mat·s; of the nrxt, to Mcr·cm·J; of the next, t0Ju
pit1•1·; of tlir urxt, to Yen us: hence the days of the week 
came to Uc tlisti11,;11isllNI by the Latin names of dies Satu.r
m, 8ulis, Lu11a: •• lfa1'lis, .i\fercm·i1, Javis, and Veneris; and 
arnnr1g us, !Jythe namesofSatur<lay, Sunday, Monda), &c. 

H.\ \", in a k~al srnse, rd ates to the day of a1>pear
an1-{' of pal'Ut.•q, 01· the continuance of suits, where a 
cla.Y is givrn. In 1·ral actions there arc common days, 
nud special days given by the judges in an assize, &r. 

DA1·s in bm1k, are tlays set down !Jy statute or order 
of the court, \\hc·n \\J'its shall be l'eturned. or when the 
pm-ty shall npprnr on the \nit ser,•cd. They say also, 
if u pl'rson h; Llhm1issetl without day, he is finally dis~ 
ch:\l"grd. 

ll .•" nj ~..ace, n1·c thosr grnnted liy the court at the 
pr;\Jt·1· ol' tl1t~ t.ll•frnd:rnior pLli11tiff, in whose dday it is. 

Oa) s of grnt·c, in rommN'CCt arc a customary num
b1·1· of clai s allowrd for the payment of a hill of ex
C'l1:111.;t•, c.\t'. afh·1· t!lr same becomes due. Three days 
or µ,-ran· :u·1· allowt.•1l in thr United Stat<'s and in England; 
ti·n i11 h·:wcr and Dantzic; eight at Nnpk~; 11ix: at Vc-
11irr, .\111s11'1·1l:11n, f{ott~1·dam, and Antwrl'p; fuu1· at 
l'1·;111~fod: fiH:• at Lripsir; twelve at Ham!Jurgh; sh in 
11ol"f11J;al: fourfrrn in Spain; thirty in Genoa, &c. 
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DAI"-LIOHT, in our law. tin· time nfLr?· slJr. .1·,..,111~ 
aml hefo1·c snn-stttiu~. being accotmtttl 1wrt of thi: dr..;, 
\\hen the huatlrcd is liabk fol' an) ro!.Jlicrits commill:·d 
"ithin that timr. 

DEA.COX, 6'1.:1:.uro~, one of tLe thr<'c sanc<l ord1•rq rif 
thr chl'i ... tian church. In its re~;traineU sc11sr, it is 1ab i. 
for the tliii·d urtlrr of the clrrgy. 

In tl1<' Romi"h chul'ch it is the dc>aron's office to in 
cruse the oftki~1ting priest or prelatl'; tu Jar tlu• rc11·po 
ral on the altar; to rrceive tlie patem m· cup fr111n tilt' 
sub-dearon, and present thrm to the pc1·~wn ntliriating 
to inceJl'IC the choir; to receh·e t11c pax from tl1c oflkia 
ting pt·clate, amt ral'l'J it to the suh-tleacon; nnd at thr 
pontific:tl mass, wheu the IJic..lrnp ghrs tlte lilt·ssi11g, t 
put the mitre on his head, and to tak(' nff the ~rch!Jish 
op's pall. and Jay it on the alt:ir. fo En,r;Jan1l, thf' 
fol'm of 01·daining clearons dedarrs that it h1 thrii.· o1lire 
to assist the priest in the distd!Jution of thP hnl} com 
munion; in which, ag1'{'cabJy to the prartirc of the an 
cient church. they are confined to the admiifr;t<•1·i11g of 
the winr to the communieants. A draro11 '"ith u:;; is not 
capable of any ecclesiastical IH'omotion; yC't lie mny be 
a chaplain tu a family6 curate to a bt•11efirL•d rkrgy 
man, or lcrturl'r to a paJ"isli-rhurch. He ma) be or
tlaine1l at 2S years of' age, anno curre11te; but it is <'X
prrssly pro\'i<le<l. tl1at the bishop shall not ordain the 
same person a pt·icst and deacon in the same rlay. 

DEACONESS, a femaJe dcaron, an ordrl' of women 
who.had theil· Uistinct ollices and services in the primi~ 
tive church. 

DEACUNRY, diaconia, is also the name of the cha
prls and oratories in Rome, under the direction of the 
srveraJ cardinal deacons in theh- rcspectiYc qnartcr:i. 
Anciently they wc1·c seven in number; as the clcac01,ry of 
St. l\laria in the liroa<l-way, the deaeonry of St. Eu•
tarhio near the Pantheon, &c. answering to the seven 
regions of the city. They had l1ospitals annexed to 
them for the distribution of alms, and an administrator 
for temporal concerns, called the father of the dcaconry, 
who was sometimes a pl·irst n.nrl sometimes a layman. 
At pl'esent, there arc 14 of these deaconrics, or hospitals, 
under the direction of as many cartlinals. 

DEAD-l-IEX'S-EYES, in the sea-language. a kind of 
blocks with many holes in them. but no shecvcr11, by 
which the shrowds are fastened to the cha.ins: the crow
fret reeve also through these holes; and, in some ships1 
the main-stays are set ta wt in them; Unt thrn they have 
only one holr, through which the lanyards arc passed 
several times. See Plate XLIII. Miscel. fig. 3~. 

D£AD-RECKoNurn, in navigati.011, the calculation 
macle of a ship's place hy means of the CV111pa8' and Jog; 
the (iL·st serving to 11oint out the course sl1<' satlR on, and 
the other the distance run. F1·om th<>se two thin!)S gircu, 
the skilful mariner, making })l'opcl' allowaHrcs for tht.•. 
variati!Jn of the compass, lee-way, currents. &r. is e1m
hlet.l, without any observations of the sun or star!i, to 
ascc!'tain the ship's place tolerably well. 

J?EA~-RIS!N""G, amang sailors, that part of a ship 
which hes alt, between the keel and the Uool'-tiinbcrs, 
next adjoining to the stem-post, under the ilread-room

1 
in a ship of war. 

ne \D-RoPEs. on I> .a.i·tl :i ship, surh ropes as do n'll 
run in ony block. 
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· DE.'D·W~TElt, at sea, the eddy-water just astern of 
a ship, so called because it does not pass away so swift 
as the water running by her sides does. They say that 
a ship makes much dead water when she has a great 
eddy following her stern. 

DEADLY FEUD, in law, a profession of an irrecon
cilnble hatred, till a person is revenged even by the 
death of his adversary. This enmity was allowed in the 
old Saxon laws; for where any person wa• killed, if a 
pecunia1·y satisfaction was not made to the kindred of 
the slain, it was lawful for them to revenge themselves 
by arms on the mur<lcrer. 

DEADS, among miners, denotes the earth or other 
fossil substances which inclose the ore on every side. 
Hence, breaking up the dcads is the removing these 
substances for the convenicncy of CatTying on their 
work. 

DEAF, nu.,n, and DLIND: a man born deaf, dumb, 
and blind, is considered by the law as an idiot; he heing 
~upposed incapable of understanding, as not having 
those senses which furnish the mind with ideas. Black. 
308. 

DEAF'FORESTED, a term found in law-books, 
signifying that a place is discharged from beiug a forest, 
or freed from the forest-laws. 

DEAFNESS, the state of a person wlw either wants 
the sense of hearing or has it greatly impaired. 

The causes of deafness are a cutting off the external 
ear, or an obstruction of the auditory passage, from 
wax or other things; a rupturo of the membrane of the 
tympanum; or when it is corroded, or ulcerated, or the 
audito1•y nel've is obstructed or compt·csse,l. External 
causes are, great falls; excessive noise, such as tl1e ex
plosion of cannon; likewise acute diseases or iuflamma· 
tions, which are likely to terminate by a critical h:emor
l"hage. 

Those born deaf are also dumb, as not being able to 
learn any language, at least in the common way. As 
the eyes, however, in some measure serve them for ears, 
they may understand what is said by the motion of the 
lips, tongue, &c. of the speaker; and even accustom 
rl1cmselvcs to move their 0\\11 as they see other people 
do, and by this means learn to speak. This fact was 
observed by bislwp B urnct with respect to a young lady, 
the daughter of a l\Ir. Goudy, minister of St. Gervais' 
church in Geneva. At two years of age it was ob
served that she had lost her hearing; and was ever af
terwards, tl1ough she hat! some perception of great 
noises, irtcapc.ble of healing an a11kulate sound. Ilei,n,, however, ~f quick parts, sl1e carefully observed 
'tlie motions of ·~he lips of those who spoke to her; and 
by an imitation of these she enabled herself to a1-ticu
late " numbei· of words so as to hold a conversation 
with those who were in habits of familiarity with her. 
She however was incapable of this in the dark, as she 
could not distinguish the motions oi their lips, But the 
most extraor11inary of aU is, that she hail a sister with 
whom she was accustomed to sleep; and by laying her 
ham] on her sister's mouth, she was able to perceive 
what was spoken even in the dark. 

Like the blind, this unfortunate class of persons were 
long neglected; they were considered as idiots, and con

'I!led as such by thi_, cruel inattentiQn. The author of 
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this article, however, knew a most beautiful and accom
plished young lady in the north of England, who, by 
the force of an extraortliuary genius, though labouring 
under this misfortune, taught herself to read and write, 
and various other brancbeo of science, with no regul1r 
instruction. She wrote a fine hand, and her compOlillon 
in her letters was easy aud rather elegant though not 
perfect or quite free from errors. She was an excellent 
arithmetician, and at the age of twenty actually kept 
her father's books, who was a man in a considerable 
line of business. Dr. WaUis is said to have taught two 
young gentlemen who were deaf and dumb to under. 
stand what was said to them, and to return pertinent an
swers. A Swiss physician, at Arnsterdam, of the 
name of Ammen, was equally successful with several 
children; and reduced the art to a system, which was 
published at Amsterdam in 1692, undet• the title of Snr
dus Loquens. It was probably upon these hints that 
the celebrated Abbe' tie l'Epe'c instituted his school for 
the deaf and dumb. The plan has also been moat sue• 
cessfully pursued in England by the late lllr. Braid
wood, Mr. Telfair, and others; and a public chaJ·ity 
has even been established in Southwark, for the bene
volent purpose of instructing such of the children of the 
poor, as through this misfoc-tune would otherwise have 
been lost to society. 

It is observed, that deaf persons, or rather those 
who arc hard of hearing, hear better and more ea~ily 
if a loud noise be raised at the time when we. speak to 
them: which is owing, no doubt, to the greater tension 
of the ear-drum on that occasion. Dr. Wallis men
tions a deaf woman, who if a drum was beaten in the 
room could hear any thing very clearly; so that her 
husband hired a dummer for a servant, that by this 
means he might hold conversation with hi• wife. Bot 
with regard to this opinion there may be much decep
tion; the sense of feeling being so neal'ly allied to that 
of hearing as to convey certain vibrations which afford 
information to the mind, although the party be com
pletely deaf. See MEDICINE, and Dm1BNESS. 

DEAL, a thin kind of fir-planks, of great use in 
carpentry: they are formed by sawing the trunk of a 
tree into a great many Iongit1fc.1inal divisions, of m~ 
or less thickness, according to the purposes they are in
tended to serve. Deals arc rendm·ed much harder, by 
thl'Owing them into salt-water as soon as Uu.~y are saw~ 
cd, kee11ing them there three or four dayo, and aft•~
wards drying them in the air or sun; bnt neither tb1s 
nor any other method yet known will preserve them 
from shrinking. 

DEAN, an' ecclesiastical officer, or dignitary: he i_e 
next under the bishop, and chief of the chapter, ord•· 
narily in a cathedral chruch. There ·are four sorts 
of deans and deanries. The first is a dean who has • 
cha1,tcr consisting of prcbcndarics or canons, subordi
nate to the hishop, as a council assistant to him in mat· 
tcrs spil'itual, relating to religion, anti in matters te~ .. 
poral, relating to the ternporalitics of his bishop11~· 
The second is a dean who has no chapter, and yet ts 
prcsentative and has c•re of souls: he has a peculiar, 
and a court wherein he holds ecclesiastical jurisdirti01_1, 
butis not sul\fect to the »isitation of the bishop or onli-
11aryj such ill the dean of Ilattle in Su .. ex. The tltil« 
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dean is also ecclesiastical, but the deanry is not presm
tatin•, hut donathr; nor has he any cure of soulst !Jut 
is only by connant or coudition; and he ba9 also a court 
and peculiar, in which he holds plea and jurisdiction, of 
all such matters and things as are ecclesiastical, and 
which arise within his peculiar, which often extends 
over many parishes; such deans constituted by commis
sion from the metropolitan of the province, are the dean 
of the Arches, and the dean of Bocking in Essex. The 
fourth sort of dean, is he who is usually called the ru
ral dean; having no absolute judicial power in himself, 
but being ID ot•der the ecclesiastical affairs within his 
deanry and p1·ecinct, by the direction of the bishop or 
of the archdeacon; he is a substitute of the bishop in 
many cases. 

DEATH of persons. There are a natural death of a 
man, and a ch•il death; natural where nature itself ex
Jlircs and extinguishes, and civil where a man is not ac
tually dead but is adjudged so by law. If any l'erson, 
fo1• ,~·hose life any estate has been granted, remain be
yond sra, or is otherwise absent, seven years, and no 
proof is made of his being alive, such person shall IJe 
accounted naturnlly dead; though if the party be after
wards proved Ji\'ing at the time of eviction of any per
son, then the tenant, &c. may reenter; and recover the 
profits. Stat. 19 C. II. c. 6. And persons in rever
sion or remainder after the death of another, upon affi
davit that they have cause to believe such other dead, 
may move the lord chancellor to order the person to be 
produced; and if he be not produced, he sl1all be taken 
as dead, and those claiming may cuter, &c. 6 Anne, 
c. 18. 

DEATH'S PART, or dead-man's part, is that portion 
of his personal estate, which remained after his wife 
and chHdrcn had received thercout their respective rea
sonable parts; which was, if he had both a wife and a 
child or children, one.third part; if a wife and no child, 
or a child or children and no wife, one-half; if neither 
wife nor chili!, he had the whole to dispose of by his 
last will and testament: anti if he made no will, the 
same was to go to his administrntors. And within the 
city of London, and throughout the p1'0\ince of York, 
at tl1is da), in rase of intestacy, 'the wife and children 
are entitled to their said l'C'asonable 11art, and the residue 
only i• disputable, by the statute of distribution. 

DEATU-WA'l'CH, in natural history, a little insect fa
mous for a tirking noise, like the beat of a watch, which 
AU})CJ~titious people take for a. presage of death in the 
family where it is heard: whence it is also called pcdi
cu1us fatidic11'i, mortisaga, pulsitorius, &c. There arc 
two kin~s of death-watches. Of the first we ha Ye a good 
account m the Pini. Trans. by Mr. Allen. It is a small 
beetle, 5-l 6ths of an inch long, of a darkbrown colour, 
epotted; havit1g J>rllurid wings under the vagina, a large 
cap or h<'lml·t o~ the head, a~d two autennre p1'0Cel.'ding 
from beneath the eyes, and domgthe office·ofproboscidt·'· 
'J'hr pal t it beats with, he obsen·ed, was the exh-eme 
~d~t· ~f tht· f.trc, whirh he rhous~s to call the uppe1·-lip; 
th<· mouth be mg protracted b~ this bony part, and I) iug 
u:ukrneath out ~Jf \lrw. This account is confirmed by 
Dr. Derham; \\Ith tliis ditrcrcnce, that instead of tick. 
in!'; with tlw upper lip, he obscr\'ed the in.crt to draw 
bru k i!.'l moutl1, nml beat with its forehead. That actuo1• 
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hod two death-watches, a male and a female, wl11ch he 
.kept alive in a box several months; and cou!ll .bri~g o.ne 
of them to beat whenever be pleased, by rnutatmg its 
beating. By this ticking noise, he could frequently in
~ite the male to coition with the other. When the male 
found he got up in vain, he wmdd get off again, beat ve
ry eagerly, and then up again; whence the ingenious 
author concludes those pulsations to be the way whereby 
these insects woo one another, and find out and invite 
each other to copulation. 

The second kind of death· watch is an insect in ap
pearance quite different from the first. The former only 
beats seven or eight strokes at a time, and quicker: tb• 
latter will Ucat some hours together without intermis
sion; and his strokes are more leisurely, and like the 
beat of a watch. This latter is a small greyish insect, 
much like a louse when viewed with the naked eye. 

It is very common in all parts of the house in the 
summer months. It is vrry nimble in running to shel
ter, iind shy of beating when disturbed; but will beat 
very freely before you, and also answer the heating, if 
you can view it without giving it disturbance, or sha
king the place where it lies, &c. The author cannot 
say whether they beat in any other thing, but he- never 
heard their noise except in or near paper. As to their 
noise, the same person is in doubt whether it is made 
with their heads, or l'ather snouts, against the paper; 
or whether it is not made after some such manner as 
grasshoppers and crickets make their noise. He in
clines to the former opinion. 'rl1e reason of his doubt 
is, that he observed the animal's body to shake and give 
a jerk at every beat, but he could scarcely perceive any 
part of its body to touch the paper. But its body is so 
small and near the paper, and its motion in ticking so 
quick, that he thinks it might be, yet he did not per
ceive it. The ticking, as in the other, he judges to be 
a wooing act; as having observed another, after much 
beating, come and make offers to the beating insect; 
who, after some offers, left off beating, and got upon 
the hark of the other. When they were joined he left 
off again; and they continued some hours joined tail to 
tail, like dog and bitch in coition. Whether or not this 
insect changes its shape, and becomes another animal, 
~e cannot say; though he hhs some cause to snspect that 
it becomes a so1•t of fly. It is at first a minute white 
egg,, much smalle!' than the nit• of lice; though the in
sect 1s nearly as btg as a louse. In March it is hatched, 
and creeps about with it• Shell on. When it first leaves 
its shell,, it is ~ven smaller than its egg; though that is 
~c~rce d1scer111~Je without a microscope. Jn this state 
it IS p•rfcctly like tl1c Hiites in cheese. From the mite. 
state they grow gradually to their mature perfect state. 
When they become like the old one., they arc at first 
~~f:i·e~mall, but run about much more swiftly than 

DE BEN.E ESSE, in law >ignification is to accept 
or allow a tlung as_ well done for the present: thusjmlp;cs 
f~·t•q'.1ently take bail, and declar~tions arc frequently <le. 
~·;.~,·~~~ t,t·~=·fiel~~: or condttiou;Jly, until special or 

DE BE.NTURE, is a certifiratc delivered at the cus
t~m-housc, "h~n th~ c.xportcr of any goo•ls or mrrdian
tl1zc has tomphed \nth tile regulations prescribed by cCr-
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tain nets i.f JJal'Jiam•nt, in consequence of which he is rn· insc1;be4 in tliat d1de. Again, auppoeing the ai4e ti 
titled lo a bounty or d1·awback on tl1eexjMll'fation. Steal· decagon to be!, the area will be 8.69; .,·hrnce aa 1-" 
ing dcbenlu1"eS w .. , made felony by i! Geo. II. chap. !!5. 8.69, en is the squal1' of a side uf any ghcu dccapio 
s. 3. the ru·ea of that decagon. 

theub~~~~" ~fE"~t~~:.~1!c~io~::'.' '.A~:~ ;~o~~t:o~~:'i1.~~ icr~ft~~~~~~O!\, in antiquity, a coin cqui•altpt jJ 
alwaJs be in the dcbetrt dctinet, "hen he who makes a IJECAI"DRIA, io the Linn2an syst.cm ofb~.a 
ha1·gain or conh·ar:t, or lends monry to another, or hl' tu rhss of plants, the gl"{"at chal'acterislic of wbicb ~· ~ 
whom a bond is made, brin!;" the action against him who they hare hc1·maphrotlite llowc1'8, with ten atanu.a .ill 
is the boundrn party to 1he contract or IJargain. earh. 

DEllE'l' ET SOI.ET. If a man surs to rero•·rr DECAPROTI, dcremprimi, in Roman utiquitf,nlll· 
any righl by writ, wher·eof his anu•qter wa• dissciscd by errs for gathering the tl'ibutcs aud taxes. Tlie dec.,.,.Ci 
the knaut of his ancesto1·, then he uses 0111> tl1e word debt were also obiigcd to pay for the deatl; or to anawer to 
in his writ; liL•raw~c solct iff impt·oprr, as his ancrstm· l\aS the ernprror for the quota 11arts of such as died, CK&t.of 
rlissrisrd, am.I the rustom di1.;cont111ued: but if he sm.'s for ~t·ir own cstat<.•s. 
any thinp; thal is now first of all denied, thrn he uses b.oth DECEIT is an off<"nce both by common law and •r 
tlll'se wnr1l111 drLct et soltl; lwcausc l1is a11n·stor l.Jelo1·e statu~. AH practices of drfr·auding, 01· endeavourirrr..C. 
him. and he hi111st•lf usuall)', enjoyed the thing sued few. defraud, anotl1rr of his 1·ight, art• 1rnuishab)e by he ... 

DEBT, a sum due from oue }H-·1son to anothcl', i11 con· imprisonnH·nt, and somrtimrs pillory, &.c. and there ii& 
srqm•nfc of work dorw. goods tltliHred, or money or w1·it callL·d dcceptiunc, that lies fo1· oue who rc.ceivea• 
other nine, for which rrimbursrmC'nt has not been made. jury or damage, &r. A writ of d<.~rcit lie.a againstaatar
'l'he non-payment in these cases is an injury, for which ncys for losses sustained by their dd'ault; also lplM 
the p1·oprr rrmcdy is IJy actionoffleUt, totom1l('l the prr- bakers, brewers, aml artificers, fornotsellingpodcom
forroanre of the contract, and recover the s11cdul st1m moditicR, or refusing to perform a bar·gain: in all whkb 
due. 4 Co. 90. cases, they a.re, by statute, liable to penalties in propor. 

Actions of debt arc now seldom brought but upon spe- tion to th<"ir offence. 
cial contracts under seal. wherein the sum tlue is d,•arly DECE!\ll'EDA, in antiquity, a rule or rod divido4 
and prt"cisdy expressed: for in case of such an action into ten feet, each of which was subdivided into inchel, 
upon simple contract, the plaintiff labour• under two tlif- and those into tligit5; used in mea•uring of land, and liJ 
ficulties: first, the defrndant has here the same advantai;e architect• in gi •·ing the proper dimensions and propor. 
as in an action of detinue, that of waging his Jaw, nan1dy, tio11s to the parl~ of their buildings. 
pu1·ging himsdfofthe debt by oath, if he thinks 111·oprr; DCEM\"IRI, in Roman antiquity, ten ma~ 
st•condly, in an action of debt, the plaintiff must reco\<:r chosen annually at Rome, to govern the comrnon...W. 

f!1 :~~h;i1r~~~~b:~~~ec~~;.i:~~io0:, nfio~~:t~1~\i~~1~1·1!~;~~l~~ 1~:,1~~! ~::t~1~1~:· ~~~~,~ul;~rw!~~ ~~o~~!.01~n!:~~~!° d=J.t 
an action upon 1he case, or what is called an indcbitatus had all the ensigns and honours of the function, and~ 
assumpsit, wJ1irh is not brought to c111111n·l a S]>l'Cilic rest l1ad the like in their turn, during the yr.at• oldltir 
pl~rformance of the contract, hut to rccon.-1· dama,!)l'S for dcccnniratc. In them was vested all the Jegialativeu• 
its non-11crformancc, these dama,ges arr in their nalu1·c thority e1-c1· enjoyed by the kings, or after them •1 the 
indeterminate, and will therefore adapt aml propot'tion consuls. The dcc<'nl\ il'i drew up the laws of the tWelY1 
thcrnselHs to the truth of the case which shall be proved, tabl<·s, thence called lcges dcccm¥irales, which wut 
without being confined to the 11rccise tlnnand slated in the whole of the Roman law for a considerable liat. 
the dcola1·ation. S Illar.k. 154. DECEXXARY, was originally a di•trict e(lte -

UcBT. national. See XATIOl<AL Dt:11T. "ith thl'i1· familicq, the inhabitants whereof liriaglo-
DEB'l'OR. 'l'bc g;rnlei· shall 11ot 11ut, kerp, or hHl:;e, getlll'I" were sureties or pledges for eacla otllen' po4 

prisoners for debt, and felons, togt:ther iu our 1·oom or brhasiour. See CONSTABLE .. 
chamber, on pain of forfeiting liis ollirc, and tl'cblc da- DECEPTIOXE, a writ that lies properl7 ipiaet 
mages to the party griend. 22 and QS <:.II. c. £0. But him who tlcceitfully docs any thing in thenameofaaol(Mr, 
every gaoler ought to keep such prisoner in safe anti for one that receives damage or hu1•t tbrreby •. 
close custody; safe, that he cannot esrape; anti dose, DECIDUOUS, an appellation chiefly used 1n respect 
without confrreoce with othc11fi, or intelligence of things to plants: thus, the calyx or cup of a llower is said 19 
abl'oad. Dalt. c. 170. be deciduous, when it falls along with the flower-~lalirJ 

DECACHORDON, in anliquit). a musical insll u- and, on the contl'ary, it is called permanent, when it re> 
ment with ten strings, called by the }Jcbre\\S 11a.m; be- mains after they are fallen. Again, deciduous lea~ 
ing almost the same as our ]1a1 p. of a tr1.m.c;ular figu1 c, arc those. whkh fall in autumn; in contradistinction ti 

wi~~~~l~;J,"1:~· ;~~n:~~;.dj~7,i'.';';:.n r'.~~. 1;·~~:;t~·~~; t1u3~,:°Ui"s e~~~-;;~;l:h~cl~~~~bij,I ~=s wi.;:. 11 
sidrs and ten angles: it is called a l'('gulal' decagon, whtn ju1·o1· who h:l• taken money for giving bis verdict; cal. 
all the sides and angles ai·e equal. kd so of the clfect, because it is to recover ten times.., 

If we suppose the radius ol a cirdc to lie r, ti.en will much as he took. Stat. 98 Edw. Ill. c. Ii! and ts. 0.
- v~ cies taut um lies against sheriffs taking a. reward ,_ 
{r'- ~r, OJ' -- x r, lie the side of a d""agon arraying a pannel. 1 t H. VI. c. 14. See VUI. Abr. S1 

!' and. .18~. 
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DECIMAL AnnmlETtc, the art of computing by 
decimal frartion.'i. Sec AluT1:nrnuc. 

DI': CK of a ship, is a planked iloor from stem to stern, 
upon whirh the guns lie, and where thr men walk to and 
fro. Gt'C'at ships ha\'C three decks, first, second, and 
third, hc>ginning to count from the lowe1•m1;st. Half
deck rraches from the main-mast to the stem of the ship. 
Quarter-deck is that aloft the steerage, rraching to the 
round hon~c. Flush-dcrk is that which Jies even in a 
right line fo1·c and afl, frl)m ~tem to stern. A l'Opc-deck 
is made of co1·<lagcs, inte1•wovcn and stretched over a 
vessel, through which it is easy to annoy an enemy who 
comes to boa1·d he1·. 'l'hcy are little used but by small 
vessels, to defend them from privateers. Sec Su1PBUILD

IN'G. 

Dr:CL.\R.\TION, an exposure in writing, of the 
grid and romplaint of the dcmamlant, or plaintiff, 
against the defentln.nt or tt•1ia11t. wherein he is supposed 
tu hare rlone some wr1111g. Ami this ought to be plain 
and crt·tain, berausc it both impcaclu•s the dctcnd <rnt, 
and al.'io rompcl.'i him to anc;wer to it. Surh a. declclra
tiou in an action re11I, is krmed a count: au<l it is cssrn
tial that the co1111t or declaration oaght to contain de
monstration, declal'ation, and conclusion; and in the con
clusion tlir phdntiff cn1.15"ht to aveJ', and offer to pro\·r, 
his suit, and show the damages lie has sustained l.ly the 
wrong done him. Declaration must be cel'tain, contain
ing: J. Surh sullicicnt rf•rtainty \\hereby the rourt may 
girc a ]Jt'rcmpto1·y and final judgmrnt upon the matkt• 
in ront1·onrHy. 2. Thnt. the clcfrnrlant may make a di
rrct answn to the matter contained therein. 3. That 
tl1ejury, aftr1· issucjoiucd, may give acom11lcte "·erdict 
thc1·cupo11. 4 • .N"o l>lank or space to be left therein. 
D1·ow11',"I Annal. S. By the gcncl'al rules of law, a plain
tiff must declare agaim;t a defendant within twcJvc months 
a.ftrr thr retnr11 nf' the writ; but l>y the rules of coul't, if 
he doC's not tklive1· his dcdaration within foo terms, the 
d<'fcndant lllaJ sign jutl.~mcnt of nou p1·os.; though un
less he. ta!'~s su_rh. adva~1tagc of the plaintiff's neglect, 
the pla11111H ma.' ~till ileli\'e1· a.derlaration within a year. 

DF.cU.R\TION is also used in Great Britain for aron
fcs~inn ~vhkh tht·. cprn!;.rrs: arc ol>ligcd to make and sub-

1 srnh<', mbfrad ot thr oaths of ~uprcmacy. 
' Di:CL.\IUTJON of wa1-. a. public proda.mation made by 

the hr~·ald at a.mis to the 111cmbc1·s m· snbjrcts of a state. 
decl~1·1~~ them to hr at war with any fo1·eign power, and 
furh11td111.;- all and l'YC'I') one to aid 01· assist the common 
fTI<'Hl)' HI ihl'il' JH'l'i1, 

1 DE~'L~N81!J~. in grammar, an inHcctinn of nouns 
arc01·1ling- tn tl1e11· cas1's, as nominative, geniti\•(', dative, 

~f1ir· h 
1 ~1~v;t111;,~ rr~:;~;;;1tr1~i~ n~ni;.1 c~1~~s :1\~:.~~~1~v ~~~~'~ Hir~~ 

the a11riP11t Gret.•k and l..atin. 'Vi th rcs1H~rt tu lan:-""ungt·s 
'" l~t'rt.'.tlll' nouns rul.111it of ch:rn~es t.:it hr1· in the beg;i~ming, 
t~c 1111~h\lr, or rmh1,~. derlt·11::;wn 1s 1n·upr1•ly the cxpi·t':l-

~.';;;: ·::l'~'i~ 1 .::~0;·1;.11\!\::' 1;:;~1·!~ \~:(;~~~a~~~;~·;.~r 1t~~~nii1;~·~ 
"ht'l'~· tl1t· 1101111s. do. not admit of' ch:mgrs in tl1l' same 
nnmli.1•1·, t1 11 1 1 :w~<11l IS tl1c t'\prr'ision of the d14frn•nt 

::ff~ ;:'.,'.'.:-,::+:'.· ~~·~,'.~'.:;1:o~:~·· i:1 ::::,::~·~:1 ;;~'":,i.~,'.~~ri,'.s'.1 ~~ 
llt:CLt,,.,\'J'lOS, in ash·onomy, the distance 11f any 
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crlestial object from the equinoctial, either northward or 
southward. It is either true or apparent, according as 
the rral or apparent place of the object is considered. 
See GLOBES, use of. 

DECLINATIOY of the sea-compass, or needle, is its va
riation from the true meridian. 

DECLl:'llATOR, or DECLIN.<ToRY, an instrument 
contrived for taking the declinations, indina.tions, and 
ret.:linations, of planes. It is COJ\Sh·uctetl in the follow
ing manner: On a square wooden board, ADCD (Plate 
XLlll. Mis. fig. ss) describe a semicircle AED; and di
Yide the two quadrants AE and ED into 90°each, be.gin
ning from E, as in tbe figure: then having {ixetl a pin 
in the centre F, fit a ruler HI upon the same, moveable 
thereon, with a box anti needle K (lig. s~). In 01·<ler to 
take the declination of a plane, apply the side AD to the 
]>lane proposed, as MN (fig. 35.); ancl move tlrn rul r r 
FG, witli tho compass G, about the centre F, till the 
needle J'l'St upon tl1e line of the magnetical mcl'idian of 
the pl:tf'C': if the J'ulcr cut the quatlra11t in E, the plane 
is either tlircctly iwrthern o.r southf't'll: but if it cut be
tween D and E. the plane declincti to the west, and if 
hetwcca A and E, tu t~e east, by the quantity of the 
angle G~'E. 

'Vould you take the indina.tion!'i antl rrclinations of 
riancs "-ith this jnstrument, instead of the ruler and 
neetllr, a tlu·cad with a pJumnwt is litle1l on a pin in tlie 
centre F; thrn the side .BC ol' tl1c d!'rlinator AB 1.5 D 
(fig. 36.) being applied to the p1·oposl'd plam", as l L. it' 
the plum line F G cut the semicircle A E D in the point 
E, tl1r plane is horizontal; 01· if it cut the quadrant ED, 
in nny point at G, then will 1£.}? G l>c the angle of' i11di
nation: lastly, if applying the s·idc A Il to the plam·, the 
~lnmn~d rut E., tl1e plane i~ V(~l'f.ical. Jk11c·l' if the. •iuan~ 
t1ty of l he an,i;-le of inclination be. rnm1rn.1·c<l with tlie 
ekvatiun of the poJe and e<p1ator, it is easily lrnowu 
wl1rt.hcr the plane be inclined 01· recli11el.I. Sec JNCLI
NATION and H.1~CLlNATJON. 

D.ECOCTION, in pharmary, tlw boiling simples or 
othrr 1lr11gc;;, in ortlcl' to extract their virtues fol' sun1~ 
mcdirinnl purpose. See PnAR~'IACY. 

DECOMPOSITION. in chemistry. Caloric not on
ly inneasrs the bulk of tH1~irs, and changes thci1• ~t.ate 
fron: solids_ to liq uicls , and f1·om liquids to elastic fluids, 
but lts actmn decompnses a number of bodies. Thus 
when ammonia is hriHrd to redness, it is 1·~s;..ilnd into 
~zotic an<l h~·d1·0.i;1.~n gases. Akoliol, by the same ltl'ilt, 
19 ~~n,~~:·i~ct~1~1~~~n~:1~~~~~~t~~ ~-;'~~~·:~;~;nc;::;~~ ~~·:~~~,1.'; to tlie 
dill'errnce lH:twC'cn the vo1at!l1ty of the ingl'cdie~ts of :t 
compound. Thus when weak ~pil·it.'i. m· a. eon1hi11;ltion 
of alcolH!l •:ml water, ar.'C l1eated, the ~dcohol separates, 
because 1t 1s more volatile than the watl'l'. 

2. Ju g·1~ne1·al, the compounds which n1•c but lit.tie or 
not :~tall aftt>cted hy heat, al'c thQ!ii.! b,.,tliC's which have 
been formet1 by comb11stio11. Thus wat<'r i'i not 11ccom
pnsl'd b~· any heat "~liirh can be npplit..•d to it; ucithcr are 
sulphuric, phosphol'1r, or ca.rbonic acids. 

s. Alnmst all lite combinations in!o which oxygen en
ters '' ithoui h~n in~ ocTa~io11c<l combustion, arc <lecom
posaLle b~· .hrat. This is the rose 11ilh niti·ir ar·id, l.y. 
11r1·ox) 111nr·1a.~1r ;wul, and many uf the metallic oxides.· 

~. ,\11 bo~1c" th;it C<J,lllain combuotiuko ''" cuai1w11en 
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parts arc decompostd by heat. Perl1aps the metallic al
lriyR arc exceptions to this rule; at least it is not in our 
power to apply a temperature high enough to produce 
thPir decomposition, except in a few cases. 

5. When two combustible ingredients anti likewise 
oxygen occur together in bodies, they arc always very 
easily decomposed by heat. This is the case with the 
greater number of animal and vegetable substances. But 
it is unnecessary to enlarge any farther on this subject, 
as no satisfactory theory can be given. 

DECOUPLE', in heraldry, the same as uncoupled: 
thus a chevron decouple, is a che\TOn wanting so much 
of it towards the point, that the two encls stand at a dis
tance from one another, being parted and uncoup1ed. 

DECREE, in civil law, is a determination that the 
empl'l'lJr pronou11ces upon hearing a 11articular cause be .. 
twee. plaintiff and defendant. 

DECREES of councils, are the laws made by them, to 
regulate the doctrine and policy of the church. 

DECREE is a sentence pronounced by the lord chan
cellor in the court ofclrnnccry, and it is equally binding 
upon the parties as a judgment in a court of law. 

By the laws of England, a decree (notwithstanding 
any contempts thereof) shall not bind the goods 01• movc
ablrs, but only charge the persons. Chan. Rep. 195. 

If a decree is obtained and iurolled, so that the cause 
cannot be reheard, then there is no remedy but by bill of 
rc,·irw; which must he on error appearing on the face of 
the decree, or on matters subsequent thereto, as a re
lease or a receipt discovered since. 5 M•m's. Rep. 571. 

DECOY, in naval affairs, a stratagem employed by a 
ship of wnr to betray a vrssel of inferior force into an in
cautious pursuit, till she has drawn her within the range 
of her cannon, or what is callccl within gunshot. It is 
"sually performed by painting the &tern and sides in such 
a m~mner as to clisguise the ship, and 1·eprescnt her either 
much smaller ancl of inferior forcct or as a fl'lend to the 
11ostilc vessel, which she endeavours to ensnare, by as-
8uming the emblems and ornaw1e11ts of the nation to which 
the stranger is supposed to belong. When she has pro
\1okcd the adversary to chase, in hopes uf acquiring a 
prize, she continues the decoy, by spreading a great sail, 
as endeavouring to escape; at the same time that her 
course is considerably retarded by an a1·tful alteration of 
lier trim till the enemy approaches. Decoying is also per
formed to elude the chase or a ship of a superior force in 
a dark night, by throwing out a Jip;htcll cask or pitch into 
the sea, which will burn for a conr-i1krablc time and mis
guide the enemy. Immediately after the cask is thrown 
out, the ship changes her cou!'se, and may easily esca1ie, 
ir at any tolerable distanre from the foe. 

DEcov, in military affaii'S, a strat~gem to carry oil' 
the enemy"s horses in a foragiug party, nr from the pas
ture; to execute which, you must be disguised, and mix 
on horseback in the pasture, or among~t the forager'":! on 
that side on which you propose to fly: )Oil must then be
gin hy firing a few shots, which arr tn be answerrtl by 
such of your party as arc appointrd lo 1kive up the re~r, 
and arc yosted at the opposite cxtrrmity of the 1·nsture 
or foragmg-ground; after which th''Y a1·c tu gallop from 

/"-\ their~ill'cl'ent st~tions towards the side fixed for thefli.<;ht, 
/ -shouting and firmg all the way: the hor&l'S, bem.r; thns 

·alaJ'111ed and prornked by tbe ex"n"k o' otb•r~ .... -m 
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break loo•e from their pir.ket.i, tl1row down thrir riden 
and the t~·usses, and scttmg 111i ~ gallop, will naturallr 
direct their ·course to the same side; insomuch, that if 
the number of tliem was ever so great, you might ltld 
them in tha~ manner fol' scvrl'al leagues together; w~n 
you arc .r;ot mto some road, border•d by a hedge or ditch 

~~~ :~::~;·~~;c ~so~:e~tl;v~l~ pt~:~b~::w:dth:~s~I!:~~ 
taken without any opposition. It is called in French 
haraux, and count Saxe is the only author that men
tions it. 

w~~f~:t ~m:;c~/~s"'~~:~ .. ~y;a~ead~a~~ .. ~r ~:~h/."! 
large pond surro111Hled with wood, and beyond that a 
ma1"Shy and uncultivated country: if the piece of water 
is not thus surrounded, it will be attended with noise 
and othe1· accidents which may be expected to frigbtM 
the "ild-fowl from a quiet haunt, where they mean to 
sleep, in the day-time, in •ecurity. If these noises or di•· 
turbances are wilful, it has been held that an action will 
lie against the disturber. As soon as the evening sets in, 
the decoy rises, and the wild-fowl feed during the night. 
If the evening is still, the noise of their wings durin~ 
their flight is heard at a very great distance; and is·~ 
pleasing, though rather melancholy, sound. This risinJ! 
of the decoy in the evening is, in Somersetahire, called 
Tadding. 

The decoy-ducks are fed with hempseed, which it 
thrown over the screens in smallquantities, to bring 
them forwa!'ds into the pipes or canalo, and to allure 
the wild-fowl to follow, as this seed is so light as to Boal. 
There arc several pipes, as they are called, which lead 
up a narrow ditch that closes at last with a funnel-net. 
Over these pipes (which grow narrow from their fint 
entl'ance) is a contmued arch of netting suspended on 
hoops. It is necessary to have a pipe or ditch for al
most every wind that can blow, as upon this circwa
stance it depends which pipe the fowl will take to; and 
the decoy-man always keeps on the leeward side of the 
ducks, to prevent his scent reaching their sagacious nos
trils. All along each pipe, at intervals, are pll!"".'1 
screens made or reeds, which are so situated that it II 
impossible tl1e wild-fowl should see the decoy-man be
fore they have passed on towards the end of the pipo, 
where the purse-net is placed. The inducement to the 
wild-fowl to go up one of these pipes is, because the de· 
coy-ducks trained to this lead the way, either after 
hearing the whistle or the decoy-man, or enticed .by the 
hemp-seed; the latter will dive under water, whilst the 
wild-fowl fly on and are taken in the purse. . 

It often happens, however, that the wild-fowl .are ia 

such a state of sleepiness and dozing, that they will ~ 
follow the decoy-ducks. Use is then gen'l'ally ma:... 

~~~ogf~;~~r:~s t~~t:~nh:~/~~~~~~r~:nsP(i::i.~c~~ lit. 
{le hole•, both for the decoy-man to see, and the Ii~ 
dog to pass till"111gh); this attracts the eye of the wild· 
fowl, who, not chr..,osing to be interl'upted, ad\·auce fl. 
wards the small and contemptible animal, that th.ey ~ 
dl'i>e him aw~y. 'l'hc dog all the time, by the d1rectil9 
of the decoy-man, plays among the screens of ,.. 
nearc1· and nrare1· the pu1'Se-net; till at last perhaps die 
decoy-man appears bebind a screen, and the "ild-Cowl 
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not darin.c; to pas9 by him in return, nor being able t.o 
escap<~ up\vards on arcouut of the nct-covcriu;-. l'm1h on 
into tlie put'Se-nl'l. Soml'timr-s thr dog will lli)t attl·art 
thrir attrntion jf n. rcll handkrrcl1icf. or something ,·cry 
singuhir, is nut put about him. 

The general season fol' rnttl1ing fowl ill decoys is from 
tho rn<I of Q('fohrr till FebrnarJ; the taking of them 
rarlic1• is prohibitNl by au ad 10 Geo. II. c. 3£, which 
fol'hids if frtun J1111c 1-;t to OrtolH~1· 1st, 11nde1· the pcual
ty offirn 8hilliu,i;-; fur each hi1•tl 1fostroye<l within that 
spac:r. 

'l'lir Lincolnshire drcoys arc commonly kt nt a cer
tain annual rent, from fhc to. twenty pounds a year; 
and thn(' is 0111.'.'. in Somt'l':;rtsldre that p;tys thirty 
pounds. The fOl'lnl'l' contribute pl'inripallyto suwly the 
markrts in T...oruJon. Anrn.zin.; numl.tc1·s of duckf.I, wi
gconst and teal, arc taken: by au account of the num
be1· caught a fr.,.,- wi11tel's paHt, in one sc.ao:;on, aml in. on
ly ten tlecoys, ju the ncighboul'hood of ·wninilcct, it ap
pral'ctl to amouut to Sl,200, in which a1·e included seve
ral other species of ducks. It is al-;o to be ohs(':·vetl, that 
in the above particular a couple of wigeon or teal a.re 
rcrkonrd but as our, aml cunsec1ucntly sell but at half. 
price of the ducks. 

It was customa.l'y formel'ly to lnn-c. in the fens an an
nual driving of the youn,; durks before they took wing. 
Numbers of people assembled, who beat a vast tract, and 
forced the bil'ds into a net \>laced at the spot where the 
sport was to tr1·minate. Tl111• a hundred and fifty do
;,r,cns have bcrJ1 taken at oncl'; but thts practice, being 
•opposed detrimental, has bccu abolished by act of par
liament. 

DE CRETE, in the law of Scotland, a final decree or 
judgment of the loril!i of session, from which an appral 
lirs only to pa1'1iament, where we fintl them but two of
tt•n t'Cvrrsrt.I, a circumstance surely not much to the hon
our of the august bench whence the appeal li.cs. 

DECUEMgN'r. in heraldry, signifies the wane of 
the moon from U1r full to tlic new. 

DECllt,:l'ITATION. See CHEMISTRY. 

DECRETAL, in the canon-law, a letter of a pope 
determining some point or question in the ecclesiastical 
law. 'l'hc dccrctals composed the second part of the ca
non-law. 'l'hr first genuine one acknowledged by all 
U1c karnrd as sucl1, is a letter of po11e Siricius, wl'ittcn 
iu the )'Car 385, to Himnus bishop of Ta1•ragona in 
Spain, concerning some disorders which had crept into 
the cluu·chcs of Spain. Gratian published a collection of 
dccl'etals, containing all the Ol'tlinances made by the 
popC9 till the yral' 1150. Gi·cgo,.y lX. in 1227, following 
the example of Theodosius antl Justinian, formed a con
stitution of hi.- own; collecting into one hotly all the do
dsions, and all the raust·s, which served to advance the 
papal power' which collection of dccl'etals was called the 
l"cntateurh, l.lecamm 1t conta.inrll frrn hooks. 

or~?r~ ~. ~'~'~ ~~~,:~~'.,~~l ~;'~'~!~~sa ~f~;·~~'~· tl~;~o~~~y,_n\~ 
from right to kn ph) llous; the col'O!la eight or ten pe
talkd, fru~''irt•nt; rapsuf4• ~f'H:'n relied, p11lyspet•mo11s. 
'l.,l1<'rc an• h\·• spr.cil·s, natins of Carolina and Pcnnsyl-

~~·;.i:~~i;1~1~c~~1~~~~~··r(~)z" rlimbing; 2. D. sarmcntosa, 
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DECURIO,in Romnn aHthuit:, a c.nnm[l.ntlu of tct~ 
men in the army, or U1echicfofa.doc11l'y. 

DECUSSOUJ UM, a surgeon's inslrumcut, whir Ii, b~ 
pressing J;l'ntly cm the dura mnlcr, causrs an cvan1a
tion of thr pus collected Uctw~cn t.he cranium anti 1hc 
bcfore-01entionetl memlJranr, through the prriVrntion 
made by the trcpan. 

DEJHMUS, POTESTATEu, in lawt a commb:~ion 
granted to one or more person~, few the fo1·wartlin.; and 
tlcspatrhing solnc act appertaining to a judge, or some 
court; as to take answers in chancery, dcpo<;itions o[ 
witnesses in a cause depending in that coUJ·t, and lc,·y a 
fine in the common pleas, &c. whc1•c persons Ii'rc in the 
counfry, 01· cannot travel. 
~EED, is a written contract sealed and delivered. 

It must be written bcfm·e the scalin.; and delivery, 
9thcrwise it is no deed; and aftel' it is once furmall)'· 
executed by the partirs, notl1ing can be added or i.nte2·
lincd; anti thcl'efore, if a deed js scaled and delh·ered. 
with a blank left fol' the sum, which the obligee fills up 
after scaling and delivery, this will make the deed void. 

A deed must be made by parties capable of contl'<lct
ing, and upon a good consideration; and the subject must 
be legally and formally set out. 

The formal parts of a deed are: 
The premises, containing the number, names, addi 

tions, and titles, of the parties. 
The habcndum, which determines the estate aud in

terest intended po be gl'antcd by the deed. 
The reclde!1tlum, or rcsc_rvation, wherrby the granto1• 

reserves to. lumself something out of the thing grantl'd. 
A c01!tl1tion, w_lnch ts a clause of contingency, on the 

l1appcnmg of winch the estate granted may be defoatcrl. 
?-he warl'anty, whereby tl1e gt·antor, for himself anrl 

heirs, warrauts or secures to the grantee the estate so 
granted. 

.Tl1e ~ovenants, which are clauses of agl·ccment cou
tamerl m the deed, whereby thccontractiug parties stip .. 
ulatc fo~· the truth of certain facts, or bind thcmsrlves to 
the performance of some specific acts. 

The conclusion, which mentions the excrntion ancl 
date of ~he tlced, or the time of its being given or exe-

~:~~~:c~~t~:~o~~l~~~W::n~~. with refcl'ence to some day 

A dccdn!ay be either an indenture or a deed-poll. The 
formcl' derives its name from being indented or cut in an 
un~ven manner, so as to tally with the countc1·pai·ts, or 
winch there ought to he as many as there arc parties· 
the latter, o.r de~d-po~, of which there is one pat•t onh•: 
lS socallc~from its hemg polled or shaved quite even." 

A deed JS tl~e most solemn act of law which a man 
can petform with respect to the disposition of his lll'O
JlCl'ty, and therefore no person sliall be pcl'mittcd to 
aver or }lrovc any thing against his own t.leed. 

All t!1c 1ia1·ts of a deed indented, constitute in law hiit 
one entu·e deed; but every part has the sa111e oprrativo 
fol'cc as all the parts.taken together; and they arc dectA
cd the ~nutual or 1'Cc1p1·0.cal acts of' either of the parti!s• 
wh~ may he ~ound by e1thrr part of the samr, 1tnd th~ 
:r°~~~e~·ft~~~t~'.dcnture may be considered as the woi•th 

.u ~1e name of baptism or surname of a party to a doc<! 

t1~1 ~:·b~e3~,~e~~~'. ~"i.f.1~0~~~· &c. this has U\1en 
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Birt any mistake as spelling, &c. not dev1atiug f\·om 
the substance of the deed, will not render it void. 

If a man gets another name in common esteem than 
his right name, any deed made to him under such name 
will be vallid. 

Every deed must be founded upon good and sufficient 
consideration; not u11on an usurious contract, nor upon 
fraud or collusion, either to deceive bona fide purcha
ser~, or just and lawful creditors; any of which conside. 
rations "·ill vacate the deed, and subject the parties to 
forfeiture, an<l in some cases to im1wisonment. 

A deed also without any consideration is void, and is 
const1·ue1l to enure only to the benefit of the party mak
ing it. 

Considerations may be express or implied. An express 
consiclcration, is where a man contracts to dO a certain 
act for a ccl'taiu sum of money, or other equivalent act; 
and an implied consideration is, when it nmy be eul<:n·ced 
by law; thus if a person does any work, or receives any 
goods from another, the law implies a consideration, 
which it will enforce although there was no specific 
agreement for remuneration. 

The written matter of a deed must be set forth in a le
gal and orderly manner, so that there are words sufficient 
to explain the meaning of the parties, antl at the same 
time to bind them to the execution of their contract; anti 
of this sufficiency the court'i of law are to determine. 
Although it is not indeed allsolutely necessary in law, to 
have all the formal words which arc usually drawn out 
in deeds, prov idcd there arc suflirient words legally anti 
clearly to explain the meaning of the parties; yet as these 
formal or ol'!lerly parts are calculated to convey the 
meaning of the parties in the most clear, distinct, and ef
fectual manner, and have been well considered and sanc
tioned by the wisdom of successive ages, it is pt·tu.lent not 
to depart from them without good reason, and the most 
urgent necessity. 

'rhe force and effect which the law gives to a 
tleetl under seal, cannot cxid, unless such deed is exe
rnted by the party himself, or !Jy another for him, in 
his prrsence, or with his direction; or in his absence 
by an agent authorised so to do, by another deed also 
nnder seal, aud in every such case the deed must lte made 
antl rxecuted in the name of the principal. 

A deed takes effect only from the day of delivery: and 
tl1erefo1·e if it has no date, or a date impossillle, the de
!irery will in all cases ascertain the date of it; and if 
another party seals the deed; yet if the pat"ty delivers it 
himself he adopts thcsenlingand signing, and by such de
livc1·y makes them both his own. 

'l'ht• delivery of a deed may be alleged at any time 
after the date; but unless it is sealed, and regularly de
linf'cd, it is 110 deed. 

Anothcl' requisite of a deccl is, that it lie ]lroperly 
'tdtnes8ed or attc.~ted; the attestation is~ however, ncccs
•ary rathei· for pl'esel'vin.g the evidence, than as intrinsi
cally esscntinl to the validity of the insfrument. 

'l'here arc four principles adopted by the courts of law 
f'll' the exposition of deeds, viz. 

That they be beneficial to the grantee, or person in 
wh ise favou1• they are intended to operate. 

'.!.'hat where the words may be .employed to some in
t<rcst, they shall not be void. 
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. 'rh~t the words be construed ac~ordingto the mean. 
mg o! the parties, and not otherwise; and the intent of 
the parties shall be carried into effect, provided such in
tent can possibly stand at law. 

That they are to be consonant to the rules of law· 
and deeds shall be expounded reasonably without injury 
to the grantor, and to the greatest advantage of the 
grantee. Deeds arc fu11:her expounded upon the whole· 
and if the second part contradicts the first, such second 
part Hhall be voirl; llut if the latter expounds or explains 
the forn1C1", which it may, both parts may stand. 

In construction of law the fast deed and the last will 
stand in force; and wlle1•e a deed is by indenture be
tween parties, none can have an action upon such deed 
hut the person who is a party to it. In a 1leed-poll how'. 
ever, one pet·son may covenant with another who is not 
a yoarty, to do certain acts. for the non-performance of 
which he may bl'ing his action. 

Whe1·e a man j•stifi~s title under _any deed, he ought 
to produce that deed; tf 1t llealledged 111 pleading, it must 
be produce1l to the court. that it may determine whethrr 
the tlced contains sufficient words to make a valid con
tract. 
. DEED-P.oL.L, i~ a deed pol~ed, or shand, quite even; 
iu conti'ad1shnctrnn from an andeuturr, whirh is rut uDe
venly, antl answerable to annthcr writing that comprr. 
hends the same words. A deed-poll is propel'i)· single, or 
of one pa1·t, and is intended for tile 1lsc of fl'otfcr, gran
tee, or lessee; an indenture a]ways consi.o:;fs of two or 
more pa1·ts and parties. Emry deed that is pleaded, shall 
be intended to be a tleed-poll, unless it is alleged to be 
iudentcd. 

DEEl\ISTERS, or demstcrs. All controversies in the 
Isle of Man are decidetl without procrs'i, writings, or 
any charges, by certain .imlg"" chosen yc•l'iy from 
among themselves, called deemstcrs; thrrc being two of 
them l'or each division of the lsland: they •it as judgts 
in all ctiurts, either for life or property; and with the ad
vice of the twenty-four keys, declai·c what is law in un
common emergencies. 

DEEP SEA-LINE, or dip .oca-line, in the sea-lan
guage, a small line to sound with: ~ome a hundred and 
fifty fathoms long, "ith a hollow plummet at tloc head, 
am] tallow put into it, to bring up stonc.s_, grarrl, sand, 
shells, and the Jike, from the bottom, in order to know 
the differences of the ground; which beiug entered from 
time to time in their books, by comparing of observa
tions, thoy guess by theii• soundings, &r. what coasts 
they arc on, though they cannot sec !anti. 

DEER. See CERvus. 
DEER-STEALERS, in England, arc punishable by va

rious laws antl statutes, matlc from time to time. Any 
offender convicted of dee1·-stealing, heforc a judge or 
gaol-delivery, may be transported, by 5 Geo. I. r. 28. 
And it is felony for persons to appear armed and dis
guised in a forest or park, and hunt or kill the deer, by 
6 Geo. I. c. 22. 

DE ESSENDO QUIETEM nE TOLONIO, in law, a writ 
which lies for those who, by jll'iYilege, are free from~ 
payment of toll. 

DE EXPENSIS MILITUM, in law, an ancient writ, 
commanding the sheriff to Jcyy the expenses of a knight 
of the shil'e, for his attendance in parliament, being rour 
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iJriUings a d11.y. There is also anolhe1• wril of tlie like 
natur~, de expensis ch.•fo.m et burge11isum, for levymg 
two shilling' a day fol' the expenses ofevcry citizen and 
~urgess of parliament. , . 

DE l<'ACTO, something actually in fact, or cxistmg; 
in contradistinction to dejurt•, whcru a thiug is only so 
in j us ti cc, but not in fact: a<i a king de facto is a ]le1·son 
Orn.tis in actual possession of a crown, but has no kgal 
f'ight t•J the same; and a king <le ju1·e is the person who 
ltas just l'ighl to the cro\\ 11, tliough he is out of possession 
of it. 

DEFAMATION, the offence of speaking slanderous 
words of another; and \Yherc any person circulates any 
1:eport injurious to the Cl'cilit or cltai·acte1• of another, 
tJ1c party inju1·cd may bl'ing an action to recover daurn
gcs proportioned to the injury he has sustai~cd; but_ it. is 
incumbent upon the party to prove he sustame<l an rnJU
ry, to cntitlr him to damages. In some cases however, 
aR for wol'ds spoken which by law are in themsrlvcs ac· 
llonablc, M calling a tradesman a bankrupt, cheat, or 
Rwindlrr. &c. there is no occasion to prove any particu· 
Iardamage; but the J•laintitf must be particularly atten· 
tivc to state wo1·ds precisely as they were spoken, other
wise he wHI be nonsuitcd. 

DEFAULT, is commonly taken for non-appearance 
in cou1·t at a day assigned. If a plaintiff make default in 
appearance in a trial at law, he will he nonsuited; and 
where defendant makes a default, judgment shall be had 
against him by default. 

DEFAULT IN CRUIIN AL CASES. If an offenrlcr, being 
indicted, appears at the capias, and pleads to issue, and 
is let to bail to atteud his trial, and then make default; 
here the inquest, in case of Mony, shall never be taken 
by default; but a cn]>ias ad audiendumjuratumshaJ! issue, 
and if the party is not taken, an exigent; and if he appear 
on that Wl"it, and then makes default, an exigi facias Ue 
novomay be granted: but where, upon the capias on ex. 
igent, the sl1eriff nturns ce1li corpus, and at the day 
has not his body, the shcl'iff shall be punished; but no 
uew exigent awarded, because in custody of record. 2 H. 
II. 202. 

DEFAULT OF JURORS. If jurors make default in their 
ap1icarance fol' trying of causes, they shall forfeit their 
issues, unless they have any reasonable excuse proved 
by witness, in which case the justices may discharge the 
issnes for default. Stat. S5 H. Vil!. c. 6. 

DEFEAS.\NCE, a condition relating to a deed; as 
to a recognizance or statute, which being performed by 
the recognizor, the deed is rlcfeated, and made void, as 
if it bad neYer been done. The difference between a pro
viso or a condition in a deed, and a defeasancc, is, that 
the condition is annrxrd to, or inserted in, the deed or 
grant; and a defcasancc is a deed by it•elf concluded and 
agr<•cd on between the pa1·ties, and ha\'ing relation to 
anoth('I' drrd. 

DEt'ENCE, in fo1·tification, aU sorts of works that 
coHr and drfcnd the op!'osite post•; as flanks, case
matrs. i'"''"Jll'l•, and fausseb1·ays. It is almo•t impossi
ble to fix tlll' miner to the face of a bastion, till the de
frnrcs of Urn opl'osite one are ruined, that is, till the 
1i:11·a1ll't of its Rank is beaten down, and the cannon, in 
all l"~rts that rau li1·e upon that face which is attacked, 
are d1s1uountcd. 

DE}' 

DEFmrnE, /for> of, a suy1posrd lrne draw!1 from the 

~~t:o 0tt;t~ 1~a~~1;~·~n;:~ ~t~111~'l:~p~~;~~· li~~~~;1111• ~Ji~ ~~11:~ 
of defence represents the flight of a musquet-ball frnn1 
the place wher<' the musq uetec1·s stand, to scour tlH· 
face of the bastion, anti ought nrver to exceed the rrad1 
of a musquet. It ir; rithc1· fichunt or rasant: tll(.' fil·st i:-. 
when it is drawn from the au!;'le of the rurtin to tl1 c 
flanked anglr; the lai;t wh<'n it is dra\Hl from a point in 
tl1e curtin, 1·aising the fare of tt1e hast.ion. 

DEFENCE, in law, signifi es a pica. or what the de 
fcn<laut ought ta make after the plaintiff's couut, or d~
claration, viz. that lie defends all the wrong, forrt>, a.11d 
damages, wl1ere and when he oug·ht, &r. If the de
fendant would plrad to the ju1·isdidion, llC must om it 
the words "where and when he 011ght;'' am! if he would 
show any dis,bility in the plaintiff, and demamljudgment 
if the plaintiff shall he answere<.1, then he ought to omit tl1c 
defence of the damage. There is a fuU defence usually 
in persoual actions. 

DEFERENTIA VASA. Sec ANATOMY. 
DEFICIENT NUMBERS, those whose parL• 01· 

multiples added together fall short of the integer, of 
which they al'e the parts: such is 8, its parts, 1, 2, 4, 
making only 7. See the articleNu>tnER. 

DEFILE, in fortification, a straight narrow passage, 
through which a company of horse or foot can pass only 
in file, by making a small front; so that the enemy may 
take an opportunity to stop their march, and to chaq;r 
them with so much the more advantag·c, as those in the 
front and rear cannot reciprocally come to the relief of 
one another. 

To DEFILE, is to reduce an al'my to a small front, in 
order to march through a defile. 

DEFINITION, in rhetoric, is described by Cicero, 
a short comprehensive cxplanatirm. 

The special rules for a goorl definition are these: I. 
A definition must be unh•crsal, or adequate, that is, it 
must agree to all the particular species or individuals 
that arc included under the same idea. 2. It must be 
p1·oper, and peculiar to the thing dcfine1l, and agree to 
that alone. These two rules being observed will always 
render a definition reciprocal with the tl1ing defined, 
that is, the definition may be used in the ]llace of the 
thing defined: or they may be mutually affirrue.d con
cerning each other. 3. A definition should be clear and 
plain; and indeed it is a general rule conce1•ni11g the 
definition both of names and things, that no word should 
be used in either of them which has any difficulty in it, 
unless it has been before defined. 4. A definition should 
be short, so that it must have no tautology in it, nor . 
any words superfluous. 5. Neither the thing defined, 
~~~· Se~t~:~o~?:nonymo-us_ nam~ should make any part of 

DEFLAGRATION. Sec CnE>nSTRY. 
DEFOLlATION (from de, and folimn a leaf), the 

fall of the Iea~es; a term op1iosed to l'rondescentia, the an
~ual rcnornhon o,C the !_eaves, produced by the unfolil
rng of the buds 111 sprmg. l\lost plants in cold and 
tempcl'al~ climates shed their leaves every year: this 

~~~~~~.~~1~f a;;~~·~'~:~n~~;~ ~~1f:::roe~~!1:m".:~~";?,~~ t~i..~~: 
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only applied to trees and shrubs; for herbs perish down 
to the !'oot evel'y year, losing stem, leaves, and all. 

All plants do not drop their leaves at the same time. 
Among ial'ge trees, the ash and the walnut, although 
latest in unfolding are soonest divested of them: the 
latter seldom carries its leaves above five months. On 
the oak and hornbeam the leaves die and wither as soon 
as the cold commences; hut remain attached to the 
branches till they are pushed off by the new ones, which 
unfold themselves in the following spring. These trees 
arc doubtless a kind of half evergreens: the leaves ai•e 
I•l'oba~ly destroyed only by cold; and perhaps would 
continue longer on the plant but for the force of the 
spring-sap, joined to the moisture. . 

In mild and d1·y seasons the lilac, privet, yellow Jes
samine of the woods, and maple ot' Crete, 1n·ese1-vc 
their leaves green until s1iring, and do not drop tl1em 
till the new leaves are beginning to appear. 'l'he fig
tree, and many other trees that grow between the tl'O
pics, are of this pa1·tic11lar class of evcl'-gl'emrs. The 
trees in Egypt, says doctor Ilassclquist, cast their leaves 
in the end of December and the beginning of January, 
having young leaves i·eady before all the ohl ones are 
fallen off; and to foi·wartl tltis oprl'ation of nature few 
of the ti·ces have butls: the scyc:mnorc and willow, in
dcetl, have some, but with few and quite Joosc stipulre 
or scales. Nature <litl not imagine l.Jtu.Js so necessary 
in the southern as in the northern countries: this occa
sions a great tliffcrcncc l:etween them. 

Lastly;; som.e trees aml ::;l1rubs preserve their leaves 
constantly through the whole year, and are not in the 
least influenced by clemency or incleruc.ncy of seasons. 
Such arc the firs, juniper, yew, cedar, cy11rcss, an<l ma
ny other tress, hence denominated cvcrg1·ecns. These 
preserve their old leans a long ti.me after the formation 
of the new, and dtr not drop them at any determinate 
time. In grne1·al, the leaves of cYergrcens are harder, 
a.ntl kss succuknt, than those which are renewed annu
&.lly. These trees are generally natives of warm cli
mates; as the alaternuses of France antl Italy, the ever
green oak of Po1:tugal and Suabia. 

'l·'he follmv·ing table, respecting· the mean times in 
which difi'i.•rent trees shed their lraves, is fountle<l upon 
observation: 
G~iosrberry-tree and blad-dcr-sena, l g roct. I. 
Walnut an<l nsh, - - - 1-:; 1- 15. 
Ali;iond-trce, hol'se-chesnut, and ~ 

hme-tree, I ;; 1 - 20. 
l\laplc, hazel-nut, black poplar, and -;: I 
Bi~~f:~~j~~~~'trl~C, mountain osil>r, ~~ ~ -

25
• 

false aracia, pear, and apple-tree, I] I Nov. 1. 
Vine,_ mulberry, fig, sumac, and an-

1 

: 

1 
gcl1ta-trce, - - - - ~ -10. 

!~~~~·~~l~l;1~1~r!~-~;:cs, - - - - J J L=~g: 
lt deserves to be rcmarkccl, that an cwrgrecn tree 

graftrtl e&pon a dccid11011s, determines the latter to re
tain its leave~. 'rhjs observation is confirmed by re
peated experiments, particularly by grafting the laurel, 
01· cherr!-bay, an evergreen, on the common cherry; 
a.ntl the ilex, or evc-rgrcen oak, 011 the oak. 

UEFORCEMENT, in law, tl1c casti11g any one out 

DE lT 

~!r~s f:.~~,tl~~ :i~~:~i:i~:~g of lands and tenements by 
DEFORCEMENT, in tl1e law of Scotland, is used for 

resisting, or offering violence to the officers of the Jaw 
while they are actually t'mploycd in thocxcrcise oftbei: 
functions, by putting its orders and senlonces in execu
tion. The punislune.nt of this crime is confiscation or 
move.able~, joined with ~ome alhitrary punishment, 88 
fht.e, .1m1>r1soument, Lamshrn~nt, 01· corporal pains, ac .. 
cor<lmg to the degree of v10lcnce, and other circum. 
stances whir.h aggravate the crime. 

DEFORCEOR, in law, is a person that Ol'ercomrs 
and casts forth another from his lands and tenements by 
force, and differs from a disseisor on this account: 1. 
That a man may be disseised without force. 2. A man 
may dcforce another t!rnt never was iA posse!jSion; as 
where many have a right to lands, as common heirs, 
and one of them ente1·s and keeps out the rest. A de. 
forccor like\\ ise differs from an intruder, who is made 
by a wrongful entry only into land, &c. void of a pos
sessor, whilst a deforceor is he that holds out agaiust 
the rigl1t heir. 

DEFTERDAR, or rleftarcl<Lr, in the Turkish and 
Persian polity, an officer of state, answering to our 
~~~~c~reasurcr, 'vho appoints deputies in e\'ery pto-

DEGL UTITI ON, in medicine, the act of swallow
ing the food: perl'o1·med by means of the tongue d1i\'· 
mg the aliment into the resophagus, wl1ich, by the con
traction of the sphincter, protrudes the contents down
wa1·ds. 

DEGRADATION, a punishment of deli11q11ent ec
clesiastics. The canon-law distinguishes it into two 
sorts: the one summary, by wo1·d only; the othcl' SO· 
lemn, by stripping the pl'rso11 degraded of those oroa. 
ments and rights wl1ich arc the rusigns of his order or 
degree. The canonists likewise distinguish degrada
tion from deposition; understanding by the latter the 
depril•ing a man of his clerical orders, but by the for
mer only tlic removing 11im from his rank 01• d<'grcr. 
In the ancient primitive church, clrgrading a der,g,r· 
man was reducing him to the state aml comm1111im1 of 
laymen. The full import of' the phrase, howe1r1', is the 
depriving him of his orders, and reducing him to the 
sim])lc condition of a layman; a punishment int\icted 
for several offences. as a<lnlterv. theft, or frautl: and 
clergymen thus reU.ucctl 'vc1·e sridom allowrd to reco,·ei· 
their ancient station, CXCl']}t upon some great ncrcssity, 
or very pressing rrason. Degradation in the Romish 
church is attendr<l witl1 a g·rca.t deal ol' crl'cmouy. The 
offender is stripped of' hi8 pontifiral vestuu·nts, and at 
the same time the person who tlf'gri:.i.ks him scra\lCS 

' his fingers with a knif'.c, or a Jitti" piece of glasr-t, de
claring to him that the power of consecrating, I.Ms.sing, 
and sanctifying, is taken from him: he rra')l'S tl1l' marks 
of the tonsure in the same manner, whi<"h a barber com· 
pletes by shaving his head all over. . 

DEGlUDA'Ho::'i, in }Hti11tinJ:.), cxp?·rsses the lrssenmg 
the appea1·a11ce of distant objects in :-t lancls('njlt', in the 
same mauner as they would appear to an eyr, 11lao·d at 
that distance from them. Sec the articles P1rnsPEC· 
TIYE and PA rnTING. 

DEGRADED CROSS, in bcraltlry, a cross <!hided 



DEGREE. 

iH!o steps at each end, dimini,hing as they ascen<l to- pedition; and began thci1· operations, assisfr<l by M. 
wards the centre, called by the French pcronne'e. Celrn;, an t'mincnt astronomer of Swetkn. in Swedish 

DEGREE, in g<>ometry, a division of a circle, in- Lapland, in July 1706, and finishrd them by the end of 
rJuding a three hundred and sixtieth part of its cil'cum- May following. They obtained the measure of that de
ference. grec, whose middle point was in lat. 66° 20' north, and 

Every circle is supposed to be divided into three bun· found it 57,-lS9 toises, whrn reduccd to the lcwl of the 
drcd anil sixty part8, called degree~, and each dcg1·ee sea. .Alwut the same time another company of phiJoso
dividcll into sixty other pal't~, called minutes; each of phers was sent to South America, viz. messieurs Godin, 
these minutes being again divided into sixty seconds, Bouguel', an<l Condamine, of F'rancr. to whom were 
each second into thirtls, and earh third into fourths, joined don Jorge Juan, ant.I don Antonio de Ullo:t, of 
anll so on. See the articles 1\1INUT.fj, SEcoxo, &c. Spain. 'l'hcy left Europe in 1755, and began tl1cir ope-

:By this means no more degrees OI' }Jarts arc reckoned mtions in the pt•ovincr of Quito, in Prru, about Octo
in the greatest circle than in the least that is; and there- her 17 36, and finishecl them, after many intcl'l'uptions, 
fore if the same angle at tho centre IJe snlltrndcd by about eight years after. The Spanish grntlomen pub
two concentricnl arches, as many degrees a.t'C' couuted lishcd a sepa1•ate account, antl assigned for the measure 
in the one as in the other; for these two arches have the of a degree of the meridian at the equator .56,768 toiscs. 
MUJW p1·011ol'tion to their whole pcriphnirs. :M. Doug11cr makes it 56,753 toises, when reduced to the 

A (kgrec of the mel'idian on. the surl'ace of the globe level of tile sea; and :M. Condamine states it at 56,749 
is val'iuus1y detcrminrtl IJy v1u·1ous observers. toiscs. 

J1tokm)· ftxt.>s the llrgl'l'C' at 68! Arabic mill's, com1- :M. La Cail!c, being at the Cape of Goot1 Hope ii\ 
tin'":! stadia to a milt·. The Arnbs Uu .. ·msC'lves, '''ho 1752, found the lC'ngth of a degree of the meridian in 
made~ computation of the 1.liamet<'l' of the earth, by lat. ss0 18' SO" south, to be 57,05i toiscs. In 1755 fa
n1erurnring the dfatanrc of two pl:\Ccs under thr same thC'r BoscoYich found the length of a <lcgt·cc in lat. 43° 
metidian. in the plain!ii of Sc111Hu', by ol'der of Alma- no1·th to be al.Jout 56,972 toises, as measured between 
man, make it ouly 56 mllcs. Kepler, dctermi11ing the Rome and Rimini, in Italy. In the ycat· 1740 messrs. 
<liameter of the eal'th by the distance of two mounta..ins, Cassin_i an<l La Caille again examined the fot·mcr mca-

~~~,csh:i1~~~~~u~·~tt~.ei·n~~~l~~i~~c~ik~~:~ 1~~~11 ~~~:~~.~~/~i: ~::;:~~c~::,n1~:·~:~·~;d ~;~~ n~!;~t:11.~1 ~~i~g<l~~:·e~:1~v~~~~~s~~Z 
the C'arth from the distance between two pa1·allds ofiho die pnint_is in lat. of 49° 22' north. i.o !Jc 57,0i4 toi
equator, ftnds the quantity of a ilcgrcc hy one method sc.~; and in the lat. of 45° it was 57,050 toiscs. 
57,064 Jlal'i!'! toisc!'.i, or 342,38-t JCct; by another mcp In 1764 F. Beccaria completed the mcasu1·ement of a 
tholl 57,057 Paris toises, 01' 542,342 feet. The mean · portion or the mci·idian JlCal' rrurin; from which it is 
between wlikh two n11mbers M. Picm·d found l..ly men- ~lcducNl that the length of a clrgrce, whose m.iddle lat. 
~uration, in 1669, from Amicns to Maln1isi11, tlic most JS 4-t.0 44' 11urth, is 57,024 Pn.rit; toiscs. 

~~f.~t~:\1~~~~~~~~'\~~t th~~~~.'.~1~1:~:· ~i. aJ~~tii'~~' 5:i~~~ Sll~~I; ",!~~11~1~111~~~1i,:1~f·;:~~ t~~ i!~~it:::~~ .. i~l;a~17~v~~~ ~~~~; 
kin.~~s comnw.11<l, in the ye;u· 1700, rrpcakll tlie same m~y IJe btken at 57,091 Paris toisl's. Sri~ an account of 
labour; and mrasuring thr space or 6° 181

, from tile this measurement in the Phil. Tra11s. l i6S. 
oh~t·t·rntory at ]larif.I, alunb the meridian, to the city Finally, in the same volume is an account of the 
or C.>llit>ul'l~ 1n Roussillun, that tht~ greatness of thl' in- measureme1~t of a JHlrt of the meridian in Maryland aud 
ti·n:al migl1l dimini,.!J tl1c c1Tor, found tbc lr ugth of ~ennSJ J,-ama, J ;""66, by messieurs .Masun and Dixou· 
~1:1~·0<111~1;·11~~ ~;~l~a:):; ~i;,~f~1~~~~~r~e~.t · 34S,i -12 Pcu·is feet, fr~'tuwhic_h it. foll~ws ,that the length of a dcgi·er wlios~ 

AnJ. with thb arcouut nca1·l_y agrees that of Nor- ~:~t5<6.~6~f11~~~·i~gtots~s~iorth, was s
5
s,753 Euglish iect, 

wood, of Engbuul, \Yho. abo~tt the yea1• 16J5, m"a- Hence from tflc whole we may cullcrt the fo1lowin"" 

;,:~~-,~~~ t~:~~ <:!~~~:~::.t~c 9;~:;~c~·1k 1~~i~~o~r~n~h;'Ji1:e~·c~1\1;:~ t~h.lc o~ the priuripal measures of a dt'.;rce in diJfcrni1 
or lat!tntk hl·ing 2° 28', hence he determined the <Juan- ~i:~.t.s ot the earth, as measured by tliffc1·cnt persons, 
fity uf one degree at SG7,J96 English foct, 01· 5;-,Joo 
Pal'iS toiscs, OJ' 69 mile!'!, 288 )'Ul'dS. ILcngthot al I 

f\.l. Cns')i11i, the son, complrtrll tho work of mcasur- ?!lean L;ititudi..: ~~\~;~:1 ~~i. Name:~;-e\hse l\Tea- Years ~;t~ftl!asure-
i11~; thr wlwlc arc of the mt·1·idian through I•'1·a1wC', in Goo o' N 
171R. 1''or this p111·p.:Bt' hl' divided the nwrhlian ol' 

2 57422
11\1.rnpertuis, l\.f ·11756 and 17J7 

f"ran! r into two a.res, which he mC'asu1·et1 scptu·ately. 49 23 N 570i4 { l\l:~~cg~~~it~c. ti'S9 and l7-tO 

~~~::u 2t1 :,~~.~:07i.<~1~ri~;~~i~c~l~i"~1;,~J~~~~ lt~~,~~O(;g~~~is~~~ 4-; 40 N 57091 Licsgarn.~ 11766 
"IH.lr <ll'I' fro111 Dunkirk to Collmure 57,060; the s:.um~ 45 

O N 5iO£S l Cassim 1739 and li40 
as ~I. l'il'al'll'". 44 44 N 5~069 Berra11a 1760 to 1764 

l\l. Mustht•nbroek, i111:--uo, r1solvln;.; to rnrrcr1 tlte 45 0 N 56979 l{Il~~0~11 ~.·,11.'1.•enll 11752 
i'l'l'Hl"S of S11f'IJ, found hy Jmrticultt.r ohscn·,1t:ons, that sg I 
th<' tlt·grrt.• ht•twcrn Alcmne1· an<l Ilc1·gen-np-zoon con- 12 N 56888 Ma.son & Dixon 176-t to 1768 
tainrtl 57,0.S.1 tlliSr'". 0 0 N 56i50 { Ilouguer anrl 1 · 

~lts~ie11r'I l\lat1:H'rt11is, Clairaut, Camus, )lonnirr, I Cornlamine 
1

' 
36 

to 174-t. 
antl 011lhe1r, ol' }'mnoe, 11crc sent on a northern CJI.· SS 18 S I 570Ji La <:aillc 1752 



The meU1od of oLtammg the length of a degree of the 
farrcstrial mer·illian, iR to measure a certain <listance 
upon it by a series of triangles, whose angles may be 
found by actual observation, connected with a base 
whose. length may be taken by an actual sl!rvey or 
otherwise; and then to ohset·ve the dillhcnt altituiks of 
some star at the two extremities of that distance, whirl1 
gins the difference of latitude between them: then. by 
proportion, us this difference of latitude is to one de
gree, so is the measured length to the length of one 
degree of the meridian sought. This method was {h·st 
practisrd by Erastotbcnes, in Egypt. 

DEGREE of longitude, is the space between two tneri
diam; that make an angle of 1° with ea.ch other at the 
poks; the quantity or length of whicb is 'ral'iable, accor
ding to the 1atitudr:t being every whc1'c as the cosine of 
the latitude; viz. as t!1c cosine of one lat. is to the cosine 
of another, so Ls the lcnt;th of a degree in the formet• lat. 
to that in the latter; an<\ fl'Offi this the ll'Clll is COmputetl 
the followin,g tab]~ of the length of a degt•ee of long. in 
diffcl'cnt latitudes, supposing the eal'th to be a globe. 

Nnte. This table is computed on the suppnsition, that 
the degrees ol' the cquato1· are equal to those of the me
ridian at the medium latitude of 45°, which length is 
69iT English miles. 

'l'he expressions latitude and longitude at'e borrowed 
from the ancients, who happened to be acquainted with 
a much larger extent of earth in the direction cast and 
westthan in that of north and south; the former of which 
therefore passed, with them, for the length of the earth, 
or longitude; and the latter for the breadtll, or shorter 
dimension, viz. the lititude. 

lleo.Ol•l·11·:n~9:~';•· Ile~. lb« 1En~9~~!;•· 11De~·i'"l.I""~;'.~;'· 
1 69.06 32 58.51 62 32.40 

~ I ~rn H ~rn II ~~ I ~rn 
5 68.81 36 • 55.81 66 28.06 

6 I 68.62 37 . 55.10 I 67 I 26.96 
7 68.48 38 54.37 68 25.85 
8 68.Sl 39 53.62 69 24.73 
9 68.15 40 52.85 70 I 2S.60 

10 6~ 951 41 52.07 I 71 22.47 

~ ~t::~ :; 4~09':.:6637 I ;7249 I ;1091:301:2, 

!~ ~~:~~ 11 :~ 
15 66.65 46 !~:~~ I ;~ -:~:~~ 
!~ ~~:~~ I :~ 47.06 I 77 15.52 

18 65 62 49 :~:!~ ;~ I :!:~; 
19 65:24 I 50 I 44.35 I 80 l l.98 
~o 64.84 51 43.42 81 10.79 
21 64.42 52 42.48 82 9.59 
22 63.97 53 4 l.5S I 83 8.41 
2S 63.51 54 I 40.56 84 7.21 
24 6s.os 55 39.58 85 6.oo 
25 62.53 56 °8 581 86 4.81 

;~ ~~:~~ ~~ I ~~:~~ I ~; ~:~~ 
28 60.0S 59 S5.54 89 1.21 

;~ ~:~! 60 34.50 I 90 o.oo 

Our theory of uarigation heiug (ouudedo up<>n an L1. 
pothcsis of the degreesoflalitudc beini; all equal, mu.to( 
consequ<"nce be very erroneous, wlH•refore we here insert 
a table of the <legrees in the quadrantal arch of the me
ridian, both in the sphere and spheriod, with their ~ilfcr 
enccs, as calculated by the Rev. Mr. Mu1·doch. 

A TABLE of Arches of the Meridian to the Sphrri~ 
and Sphere, in minutes of the Equator. 

~~1~~~;· 1' s:~;~ 11-l; 
176.0 180.0 4.r1 
2S4.T 240.0 5.3 
295.4 300.0 6.6 

-~~~~~~~1~:; 
8 469.6 480.0 lo.4 
9 528.3 540.0 11.7 

10 587.0 600.0 13.0 

11 --oo:;-66o:O-l~;-
12 704.5 720.0 15.5 
13 763.S 780.0 16.7 
14 822.1 840.0 17.9 
15 880.9 900.0 19.1 
----------

16 939.7 960.0 20.3 
17 998.5 l 020.0 2 u 
18 1057.4 1080.0 2S.6 
19 1116.3 1140.0 23.7 
20 1175.2 1200.0 24.8 
--------

21 1254.1 1260.0 25.9 
22 1293.0 1320.0 2;.o 
23 1552.0 ISSO.O 28.0 
24 1411.0 1440.0 29.0 
25 1470.0 1500.0 30.0 

---- -----
26 1529.0 1560.0 31.0 
27 1588.1 1620.0 31.9 
28 164~.2 1680.0 32.8 
29 1706.3 1740.0 55.7 
30 1765.5 1800.0 34.5 

SI 1824.7 1860.0 35.3 
32 1883.9 1920.0 J6.l 
SS 1943.l 1980.0 36.9 
34 2002.4 2040.0 37.6 
35 2061.7 2100.0 38.3 

-----
S6 2121.0 2160.0 S9.0 
57 2180.4 2220.0 39.6 
SB 2239.8 2280.0 40.2 
S9 2299.2 2340.0 40.B 
40 .2S58.7 2400.9 41.3 
---~----

41 2418.2 2460.0 41.8 
42 2477.7 2520.0 42.3 
43 253~.3 2580.0 42.7 
44 2596.8 2640.0 43.fl 
45 2656.6 2700.0 43.4 
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Do·gr. Spheroi<l. Sphere. Diff. 
--------~-

46 2716A 2760.0 43.6 
47 2776.2 2820.0 45.8 
48 2855.9 2$80.0 44.1 
49 2R95.5 2940.0 44.5 
50 2955.S 5000.0 44.7 

51 3015.2 3060.0 44.8 
52 5075.0 3120.0 44.9 
53 5135.0 3180.0 45.0 
54 3194.9 5240.0 45.1 
55 5254 .9 5300.0 45.1 

-----------
56 5314.9 5360.0 45. l 
57 S370.0 3420.0 45.0 
58 5455.1 34$0.0 44.9 
59 3495.2 5540.0 44.8 
60 S555.3 5GOO.O 44.7 

~~-I ~~g:f ;~~:g :::~ 
63 ;3;"'36.0 S'.'"80.0 44.0 
64 579G.~'! 5840.0 43.8 
G5 5836.5 3900.0 43.5 
----------

Gfi $916.8 J960.0 4S,2 
67 S977.2 4020.0 4•'.!.8 
68 4637.5 4080.0 4~.5 
r,g 4097.9 4140.0 42.1 
70 4158.4 4200.0 41.6 

---·!---·- ---·--
71 4218.8 42GO.O 41.2 
7'2 42i"9.3 4S£0.0 40.7 
7S 4539.8 4380.0 40.2 
;4 4400.5 4440.0 59.7 
75 4461l-.8 4500.0 59.2 

-----------·--
7G 4521.3 4560.0 S8.7 
77 ,, 4581.9 4620.0 SS. I 
78 4642,5 4680.0 ST.5 
79 4TOS·l 4T40.0 96.9 
80 4T6J.7 4800.0 36.3 

-8·-·ng24-:3 48('~-;;- -;-.7 82 4884.9 4920.0 35. l 
83 4945.5 4980.0 34.5 
84 5006.2 5040.0 S3.8 

~:. ·1 ;~~~:: n::~~ :::~ 
b7 5188.2 5220.0 31.8 
88 5248.8 5280.0 SJ.2 
A9 5SH9.5 5340.0 30.5 
90 5'37"0.2 5400.0 29.8 

D'EoRF.•~. in tla' rh·il and ranon law. denotes an in
tC'nal iu ki11..,ldp hy "lliuh ]>roxirnity and remoteness of 
blond a1·r f·o111pt1kd. In rmuputiug tlt-gr('cs of consan
~uinit)~ thr 1·ule of the ch-ii Jaw is uninrsa], cithrr in 
thr di1·•Tt or rollah'ral, other"ise railed the oblirp1e 
imc•; for :Li; tnan~· gt·m·rations as thr1'c arr, so many dr
grtc• llicre •u·o li.IH·wi;e. But in the canon law, the rule 

DEL· 

is ditlhent for the oblique line. And l1ere a dis~inctio~l i1' 
made between the equal a111l the unequal obhque lme. 
In the first case the rule is, as many degrees as rhe per
sons allicjl are distant from the commnn sl(lck, so many 
they arc tiistant from one an'1lher. In the othe~ ca.:e the 
rt1lc is, as many drgt·ees as U1c. most remote 1s thst~nt 
from the rommon stock~ so many the pcrsrms are dis .. 
taut from one another. Hence the sister of a person's 
grand-father by the civil law is distant from that person 
in the fourth degree; whereas, hy the canon la'1.', she is 
only in the thi1·d degree. . . . 

DEGREE, theoretical, in music, the chfference of posi
tion or (']!"n1tion between any two uott.-s. There ru·c ron
junrt and disjunct deg-recs. When two noks at·e s~tuat~d 
boas to form the interval of a second, the degree is said 
to be conjllnrt; and when. they forn:i ~ thir<l, or any 
grratrr in1oncal, the degree is called disjunct. . 
DEGREE~ in unirnrsities,llenotcs a kiml of rank or d1s

tinetiou ronfured on tile students or members as ates
tim<inJ of tlicir proficiency in the arts or ~deuces, and 
rntitling them to certain privilf•ges. The drgrl'CS are 
much th<' sa1ne in all uniHrsitif's, but the law~ and the 
]H'l'VihllS discipline 01· exe1·cise dift'er. The d~p;rN's are 
batcl1clor, ma~ter, and doctor; instead of wliich last, in 
some for<'ign universitiE>s, they haH liccnti.1te. 

"itl1 rrc:anl to obfa.iniug degrees at o~ford :1nd Cam
bridg1: .• 1n:~ttt:1·s are nearly on the samr footing. 

'J'o pass bachc•lor of tllvinity, tlie candidatr must have 
bc•cn srvcn ye;.a·s mastrr of a1·ts: lie must ha'<' opposed 
a hacheJo1• of tthinity act, and preached before the uni
l'ersitJ once in Latin aud once in English. 

UELEGA'J'ES, court of, is so called, because by 
stat. 26 l:I. Vlll.c.19, the judges are delegated l1y the 
ki11s,Js commissioo under the gl'cat seal, to l1ca1· aud de
te1·111iuc appeals in the three follO\ving cases: 1. 'Vhcre 
a sentence is given in any ccrksiastical cause hy the 
a1·c.:hbishop or his ofticial. £. "hen a sentence is given 
it1 any erclesi1tsHca.I cause in the places exempt. 3. When 
a sentence is gh·en in the admil'al's court, in suits civil 
and mai'ine. by order of the chil law. '!'his commission 
is usuaJly filh:d with lords spiritual and tcmpol'al, judges 
of the cour1s at y,.~cstmim,ter, ~md doctnr:s of the civil 
la\\. 4 Inst. 339. 

UELEGA TION, in tl1e civil law, is a kind of nomi, 
nation, bJ "hit:h a tlrhtor appoiuts one that is debtor to 
Mm, to a11swer a credito1· in his plarc. 'l'his dclt>gation 
lliffus from transferl'ing, or fl'nnslatiun, in this; that 
three persons intervene in a delegation, Yiz. the ct•etlitor, 
the debtor, and a tliird indebted to the debtor; wl1rrtas 
in a tram;fer, it is enough that the fransfcrer anti the 
tl'ansferee be prese11t. 

UELF, frum to delve, or dig, denotes a quarry or 
mine, where either stone or coal is dug; but is more par
ticulal'!y used for the veins of coal lying unde1· gi·ound 
before it is dug up. A delf, or delve of <oals, 'tlso denute; 
a certain quantity whe11 tlug. 

DBL}', in heraldry, is bj some supposed to represent a 
~~l~~:~;:od or turf, and to be so called from dtlving, or 

UEL"!'T ware, a kind of pottery of baked earth, co
nrctl with an enamel or white glazinp;, '"hich gh es it 
ilie :wµearance ancl 1tcatn~s~ of porrelain. Some kintls 
of tins enamelled 11ottcry clilfcr much from others, either 
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in thrir sustaining sudden heat watwnt Ureaking,01• in tho 
beauty and z·r~gt..larity of tlicir forms, of thefr cnamr1, 
and of th pot!n~ing with \\·hidl they are ornamcntrtl. In 
.~r.ncral, the fine and l.Jeautif'ul enamelled ,\-are, which 
approadH.'s the nearest to po1·celain i11 external apprar
ancc, is at the same time 1hat which least resistc.; a Ul'isk 
flrc. Again, those which sustain a sudden heat arc cunrse, 
and t"C:scm~le c1Jnunnn llOttcry. 

'rl1e basin of this pottery is clay, which is mixed, when 
too fat, with SLlrh a quantity of sand, that the cal'th shall 
prri;rrrn enough of its ductility to be worked, moulded, 
and turned easily; and yet that its fatnrss shall bcsufti
cicntly taken from it, that it may not crack or shrink too 
much in drying or in lrnking. Vfsscls formed of this 
eal'th must be d1·ird very gently, tG avoit.I. cracking. 
They are then to l>c placctl in a furnace, to rcceirn a 
slight baking, which is only meant to girn th rm a ccr·tain 
consistcuce or hardness. And lastly, they arc tu be co
vered with nn enamel or glazing. which is done hy put
ting upon theYcssel thusp1·l?pal·Cd the enamel, which has 
been ground "·ery fine, antl diluted 'vith water. 

As ycsse)s on which the enamel is applied, are but 
slightly baked, they 1·cadily imbibe the water in which 
the enamel is suspended. and a layer of tliis enamel arl· 
heres to their surface. These vessels may then be paint· 
ed with colours composed of metallic cakes, mixed and 
ground with fusible glass. When they are become per
fectly dry, they are to be placed in thefurnaec, included 
in cases of baked earth called seggars, and CXJlOScd to 
a beat capable of fusing unif~rmly the enamel which 
covers them. '.rl1e heat given to fuse the enamel being 
much stronger thah that which was applied at first to 
give ~omc con.c;istence to the ware, is alsn the heat nc
ccs,~a1•y to complete the baking o.f it. The furnace and 
colou1·s used for painting this wa1'e, are the same as 
those employed for porcelain. Delft-ware is not so much 
used iu England as formcl'ly. 

DELIAC, or DELIAN PROBI.EM, a Jlroblem m\1ch 
celebrated in the writings of the ancients, concerning 
the duplication of the cube. See CUBE. 

DELIMA, in botany, a genus of plants belm1ging to 
the polyandria monogyniaclass, with an elongated style: 
it has no flo\i,.·c1·-pctaJs; tlte cup consists of fi\'e learns; 
the fruit is a. bivalve capsule, and contains two seeds. 
There is one spc>cies. 

DELIRIUM. Sec MEDICINE. 
DELIVERY. See MmwIFERY-
DELPHlNIUM, DOLPHIN-FLOWER, or LARKSPUR, a 

gcm1s of the ti·igynia order, in the polyarnlda class of 
plants, and in the natural method ranking under tl1e26th 
order, multisiliqure. There is no calyx; the petals are 
:five; tho ncctarium llifid, and bornecl1behiml; the siliquru 
tlircc 01· one. rrtiere are 11 s11ecics; four am cultirnt('d 
in gardens. Two of these are annual, and two perennial: 
they are herbaceous plants of upright .i;t·owth, .rising 
from 18 inches to 4 feet in height, gamished with finrly 
divided leaves, and terminated by long spikes of penta
pctalous llowcrs, of blue, red, white, or violet colours. 
One annual species, the consolida, is foun<l wild in seve
ral parts.ofB~·itain, and grows in rorn-fidt!s. According 
to Dr. W •thcm1g, the expressed juice of the petals, with 
a little alum, makes a good blue ink. The seeds are 
aerid and poiso11011s. When cultivated, the blossoms of-

ten Leu,mc double. Sherp and 1'0ats cat t11is pl.tn!. 
horses a1·c not fond of it; cnws and swine rcfusl': it. ' 

DELI:>IlJNUS, or DOLPUtN", a g<-nus of fiClhes be
longing to the order of cete. 'l'het·e at·c three ~peri<'s: 

I. The dclphinus, drlphis. or dolphin. llisto1·i~ns and 
philosophc1·s ~rem to ham rontrm1erl whn should in\·ent 
most fables concerning this fi~h. It w:.L':i co:::-:rrrat('d t~ 
thr g0.tl.'l. was cekbrated in the cal'licst time for its food .. 
nrss ot' the human rac<', was hnnom·cd with the fille ol' 
t11c sacred fish. and distingui•hcd by that of pl1ilantlll'oi
l'ist. At present the appcaranrc of this flsh. an<I tl1e por
possr,a1·c far from being estcl'metl fa\"Olll'ablc nn11 ... 0., 0,y 
the seamen; for thrir bounding . .:;, springs, :ind frolic"i. in 
the watrr, are held to hr certain signs of an appt·o~\ehing 
gait•. It is from their leaps out of that clement that tl1t:y 
as~um~ a temporal'~' form that is not natural to them; 
but winch the old pamters a.ncl sculptors lrn.n• almmit al
ways given them. A dolphin is scm·rdy ever exhibited 
by the ancients in a st1·aight shape, but almost alwaJs 
incu1·,·atetl : such are those on the coin of Alexander the 
Great, which is pl'escrvc<l by Ilrhm, as well as nn seve
ral other Jliccrs of antiquity; and the poets describe tbcm 
much i.n the same manner. Thr uatural sha11c of the dol
phin, howeve1·, is almostsfraight, the back being nry 
slightly incurvated, and the bot!y slender; the noseislong, 
nart·ow, antl pointed, not much unlike the beak of some 
bi1·ds, fot· which reason tl1e French call it l'oic-i:le.incr. 
It has in all 40 teeth, 21 in the UJ>JlCl' jaw and 19 in the 
lower; a little al.wvc an inch loni;·, conic at tltcil' upper 
end, shaqi-pointed, bending a little in. They arc placed 
at small distances from each other; so that when the 
mouth is shut, the teeth of both jaws lock .into one ano
ther; the spout-hole is 11Iaccd in the middle of the head; 
the tail is semilunat·; the skin is smooth, the rolour of 
the back and sides dusky, the belly whitish; it "''ims 
with great swiftness, aml its prey is fish. Ii was former
ly reckoned a great drlirary. This sperics or dolphin, 
howevcl', must not be confounded with that to which 
sramen give the name; the latter bcillg quite anotlm 
kind of fish, the cor·yphrena hip1rnris or LiunreuR, anJ 
the <lorado of the Po1·tuguesc. • 

2. The phorreua, Ol' Jlorpessc. This spcrirs is found 
in yast multitudes in all parts of the Bl·itish sen'i;but in 
greafost numbers at the time when fish of passage ~p
pcar, such as mackarcl, herrings, and salmon, "Juell 
they 1rnrsuc up the lmys with thcsamocotgrrness as ado~ 
docs a hare. In some places they almost darken the sea, 
as they rise above water to take breath: but porpesses 
not only seek for prey near the surface, but ot1en de
sceml to the bottom in search of sand-ells and sca-wortns, 
which thcv root out of the sand with their nos06. Their 
bodies arc verv thick towards the bead, but grow slen
der towards tiie tail. The nose projects a little, is mu.ch 
shortrr than that of the dolphin, and is furuisbcd with 
very strong muscles~ which rnalJle it the l'cadier to turn 
"l' the sand. The colour of the porpessc is. generally 
blark, and the brlly whitish; but they sometimes vary. 
In the ri,er St. L:nHonce there is a white kind; and Dr. 
Bol'lase, in Ids ''vya,~c to the Scilly i1iles, obse1·ved a 
small speci<'s of cctaceous fish, which he calJs thorn backs, 
from their broad and shaq1 fin on the back. Some of 
these wc.:n· l.:rown, smnr quite white, oth('rs spotted: but 
whether they >Vere only a rnricty of this fish, 01· whether 
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tl••Y wrre small grampus~s, which ru·e also spottrtl, we 
t'annot drtl'rminr. The JHH'pesse is remarkable for the 
\'a!llt quantity of f'al that sur1·ol111ds the hotly, which 
)·ieIJs a. f.)l'Cat quantity of cxcelkut uil. From thi~, 01• 
from thC'h· 1'0oii11g like sv. ine, they a1·c callt.'d in many 
plar rs sr'\-hO.E)S. 'rl1is was once :i J'oyal disli, even so 
late a<.; U1r r1·i1;n of Jirnl'y Vllt. and from its magnihttle 
mnc;t lian• l1rld n very rl·spertal..tlc stat.ion. at the ta.bk; 
for in a liun:-ichold-Uor:>k of that priHC(', extracts of which 
~•·c publishrt! in the tl1irtl volume of the Archreologia, it 
iii oz·llC"l'l'd, th:\t if a po1·pessc should be too big for a 
horne-load, allnwnncc shoul1l be m:ule to the pu1'\'cyor. 
This fh;h <"Ontinul'll in vogue cren in the rrign of Eliza
beth. 

S. The orra, or grampus, is found from the length of 
15 rrrl to I hat or £5. lt is 1·emarkably thick in propo1·
tion to if·s length; one of 18 fret being in the thickest 
place IO fret <liamctCI'. With reason then <lid Pliny call 
this "an immense JJC~ap of flesh at·mccl witli tlrcaclful 
tcctli." 1t is cxtrcmrly rnracious; anti will not ncn 
spare the po1·pcssr, a conf;oncrous fish. It is saicl to be 
a grrat rnemy to the whale, and that it will fasten on it 
like a <log on a bull, till the animal roars with pa.in. 
'l.'hc nose is tlat, ancl tu1·ns up at the end. Thc1·c arc 
so teeth in carh jaw; those hcforc are blunt, l'ound, and 
slender; the i'al'thcst shar11 and tl1ick: between each is a 
space atlapktl to receive the teeth of the opposite jaw 
when thr mouth is closed. The spout-hole is in the top 
of t11c n•ek. The colou1· of the back is black, but on each 
shouldtr is a large white spot; the sides mal'bled with 
black and white; the belly of a snowy wl1itencss. These 
fishci:i sometimes appear on our coasts, hut al'e found in 
much greater numhers off the Nul'th Cape in Norway, 
whence they arc called the north-capers. These and all 
other whales arc obsrrved to swim against the wind; and 
to be much distud.H~d, and tumble about with unusual 
,-iolcnet•, at the ap\Jroach of a storm. 

4. 1'hc lcuras, a spccirs called by the Germans antl 
Russians'" white fish.'' The hotly is oblong, and rather 
slrmkr. tapci·ing from the back (which is a little clevat
rd) to thr tail. It is quite destitute of the dorsal fln. Its 
lrugth is from 12 to 18 feet. It makes great use of its 
tail in $\\ imming; for it bends that part under it, as a 
lobi;trr docs its tail, aml wol·ks it \Yith such force as to 
da1·t along witl1 the rnpidity of an ru•rovt". It is common 
in all the Arctic .seas~ and forms an article of commerce, 
being taken on account of its blubhcr. They at·c nume-
1·ous in the Gulph of St. Lam·ence, and go with the tide 
as high as Que.her. 'l~hrrc a1·c fisheries for them and the 
common porpcssc in that river. A consi<lrrablequantity 
of oil is n.tra.ctcd, and of their skin is made a sort of 
mol'orco lratlwr, thin, ) ct st1·ong enough to resist a rnns
J..d.!liall. 'l'hey arc frequent in the Dwina aml the Oby, 
go in small familie~ from fhc to ten, an<l a<lrnnce pl·etty 
far up H1r 1·h c1·s in 1n11·suit of fish. They a1·c usually 
rauglit in 11rts, but aJ'<' Romctimcs 11:.u·pooncd. They 
hl'ir:~ oul)" m!c JOUll~ at a time, which is dusky; but 
(lwy ~1·11\~ while as lit<') advance in age, the change first 
rolllml·nt'111g on the brll). Thry a1•e apt to follow boats. 
as if tl.r) w1·1·e tamed, and appear extremely beautiful 
b) tlil"ir 11-spkntknt ,,..hitrnt•s.:;. 

lh:J.l'HPtT'i. in n.'ill'Onomy, a constr!lation of the 
nnrthc111 lie111isphr11', whose stars in l'tolcmy's and 
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Tychr/s catalogues aro ten, and in ;\Ir. l'lamstceii'' 
eightCC'll. . . . • 

DElIAIN,ornE:\tESXE, inEngfands1g111ficsthc k111g 5 
Janclsappertainingtu him in proverty. No common pers1J1, 
has any dcmains simply understood, for tit<') have no laml 
(tl1at of the crown only excepted) "hirh is nut holrl ru 
of a superio1·, as all dc1iends either mcdia.tdy, or imme
diately, on tl1c now11: thus, whr n a rn =tn iu pkal!ing 
woulcl signify his la!Hl to be his own, lie sa) s that he is 
or was sejzed thereof in liis dcmain as of' ICr; wh<'rcbJ 
11c means, that although his land is to him and his heirs 
for cvc1·; yet it is not true demain~ Out <lcpern.liu~· upon 
a supe1·iur lord, and holden Uy se1·vicr, or rent in lieu of 
service, or by both se1·vice and rent. 

DEMAND, calling upon a man for any sum 01· sums 
of money, or any other thing· due. By the SC\'C't0al sta
tutes of limitation, debts, claim.s, &c. a1·c to be demand
ed nnd made in time. or they will Uc lost in Jaw. Th<>re 
arc two manners of demands, the one in deed, the othrr 
in law: in deed, as in every lll'ccipc there is an express 
demand; in law, as in evc1·y entry iu land, cfo,frcss fol' 
rent, tahingor seizing of goods, and such like acts. which 
may be done without any words, al'e 1.kmantls iu law. 
Whe1·e thrre is a duty which the law makes payable on 
demand, no demand need be made; hnt if th<:'re is no du· 
ty till demand, in such case there must be a dC'maml to 
make the duty. I Lit. 452. Upon a 11enalty the party 
11ecd not make a demand; as if a man be bound to pay 
201. on such a <lay, antl in default thc1·eof to pay 401. the 
40l. must be paid without demand. If a person rC'lrase 
to another all demands, this is the hcst release Ow re. 
1cascc can have, as he is thereby excluded from aH ac
tions, duties, and seizures. 

[DE;\IATJU:M, in botany, a genus of !he class cryp
togamia, order fungi; there arc three species. (b) 

DEl\U-cADEKCE, in music, a term used in church .. 
music. 'Vhen the last or final sou11tl of a verse in a rhant 
is o~ the key-note, it is called a full or complete cadence; 
but 1f 1t fall on any other than the key-note, as the fifth 
or third, it takes the name of an im1icrfect or demi .. 
cadence. 

DElll-CULVERIN, a piece of oi·dnancc usua1Il 4-l- inc11cs 
hore, 2700 pound weight, 10 feet Ions" an;l carrying 
point-lilank 175 paces. 
DEMI~cuLvERIN ef the least si::::e, is 4!- inches l.101·e, 

10 fert long, and 2000 pounds weight. It carries a ball 
of four inches diameter, and of nine pounds weight, and 
its level range is 17 4 Jiaces. 
DEMI~CULVERlN efthc lm-gest sort, is 4! inches bore, 

IO! feet long, and weighs SOOO 11ounds. It ca1·1'ies a ball 
4! inches diameter, weighing 12 pmmds 11 ounce!:!, 
11oint-blank 178 paces. 

DEMI-IJITONE, a minor thir<l. 
DEMI-GORGE, in fortification, is that part of tl1c poi; . 

gon which re.mains after the flank is 1·;.iist·t.I, and goes 
from the t·urtm to the angle of the polygon. lt is half 
of the vacant spacl' or entrance iuto a bastion. 

D~~~l-1.1..'SE, halj-11l001l, in fol'tification, an OUt\\ork 
consistu!g of two fac('S and t"o little flanks, frequently 
limit belnro the a11gle of a bastion, and sometimes ruso 
before the curtm, thoug·h now murh c.lisuscd. 
DEMI-TO~E, an inte1·val of half a tone. Sec St:>II· 

TONE, 
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DE~lISE~HQUAVER, a note of the ninth degree 
or length, reckoning from tl1c lal'ge, or of the sixth de
gree or len~·th, reckoning fmm the scmibt"t•vc, 01' longest 
note now in common use, of which it is a thirty-secoml 
part. 

DEMISE, is applied to an estate in fee simple, fee 
tail, or for term of life, and so it is commonly taken in 
many writ•, 2 Iiist. 48S. The king's death is in law 
termed the demise of the king to his successor. 

DEMONSTRATION, in logic, a sel'ies of syll6gisms, 
all the 1wemiscs of which a!'e either definitions, self-evi
dent tl'uths, or propositions ah-eady established. 

DE MURRA GE, is an allowance made to the master 
of a ship by the merchants, for being detained in port 
longer than the time appointed and agreed for his de
pal'tnl'e. The rate of this allowance is generally settled 
in the chartcrparty. It is now firmly established, that 
the claim of de•1urragc ceases as soon as the ship is 
clearnd ot1t, and ready for sailing. Jameson 11. Lawrie, 

ho~~~~j~E~~~~ ;oki~~9~f pause or stop, put to the 
proceedings. of an action upon a point of difficulty, which 
must be detel'mincd by the com·t befot•e any fal'ther pro
ceedings can be hacl therein. Ile that demurs in law 
confesses the facts to be true, as stated by the opposite 
party; but denies that by the law arising upon those facts, 
any injury is dune to the plaintiff, 01· that the defendant 
has made out a lawful excuse. As if the matter of the 
plaintiff's declaration be insufficient in law, then the de. 
fcmfant clcmul'S to the declat•ation: if, 011 the other hand, 
the dcfemhu1t's excuse or plea be inrnlid, the plaintiff 
demurs in law to the plea; and so on in cvel'y other part 
of the procec,llings, whe1•e either side perceives any ma~ 
terial objection in point of Jaw, upon which he may l'Cst 
his cruse. 3 Black. S14. General demurrer being cntct·· 

'1'<l, it cannot he afterwards waved, without leave of the 
court; but a special demurrer generally may, unless the 
plaintiff has lost a term, or the assizes, by tlie defend. 
ant~s demurring. Impey, i. K. B. And upon either a 
general nr special clemuner, the opposite pai·ty avers it 
to be sufficient, which is called a rejoinder in demurrer, 
and then the pa.ities are at issue in point of Jaw; which 
f<jsue in law, or dcmut'J'l'r, is argued by counsel on both 
sides; and if the 1ioints are difficult, then it is a1·gu<'d 
"pen Ty by thejudgts of the court, and if they, 01• the ma
j0i·ity of them, concur in opinion, accordingly judgment 
i>; given; but in case of great di)liculty, they may adjourn 
inlo the exchequer-chamber, where it shall be argued by 
a)l the judges. J Inst. 71. 

DEMURRET< lo C"Vidence, is where a question of Jaw 
a.rises thereon; and because juries, Uy direction of tlie 
court, usually find a doubtful matter specially, de
murrers upon evidence are now seldom used. 5 Rep. 
104. 
Il'E~lJRRER to imlictm.ents. If a c1·iminal joins issue 

upon a poi11t of law in an indictment or appeal, allowiug 
the fact to he true as laid therein, this is a dcmmTc1· in 
law, by whirh he insists thatihefact as stated is no frlo
ny or h'C'asun, or ,,·hatcvcr the nimc is allcg·ed to be. 
But c.lemur1·er to indictments are seldom used, since the 
same advanta!'ies may be taken upon a ]ilea of not guilty; 
or afterwards rn anest of Judgment, where the verdict 
has established the fact. 4 Black. sss. 

ll 

DEN 

DEN, a syllable which added to tbe names of places 

~~~~:,~~~~ ;~ ~e~~:uated in valleys, or near woods; as 

DENARIUS, in Roman antiquity, the chief silrer. 
coin among the Romans, worth in om· maney about se·weu. 
pence three farthings. As a weight, it wa• the seventh 
pal't of a Roman ounce. 

DENARrns tertius comitutus, a third part of the pro
fits of county-court•. When these courts had superior 
jurisdictions, befm·c others were erected, two J>ai•ts of 
the profits went to the king, and 'I third part to the earl 
of the county. 

DENDRITES, or AnnomzATioNs. This appella
tion is given to figut'<'.S of vegetablrs which are frequent
ly observed in fossil substances. They arc of two kinds· 
the one superficial, the other internal. ' 

The first are chiefly found on the surface of stones, and 
between the strata and in the fissures or those of a cal. 
careous nature: Stones of ~ ~in~ilat· kind, when vcl'y 
compact, sometimes also exhtbtt internal arborizations· 
such at·e the marbles of' Hesse, of Angct·s1Ju1·g in Pi·us~ 
sia, and of Baden-Doul'iach on the left bank of the Rhine. 
Several of these dendl'ites bear a striking resemblance 
to tlte poplar; while others exhibit the straight stem, 
pyramidal form, and pendant branches, of the fir. Some 
specimens of dendrites found in Switzerland, represent, 
in ·a very surprising manner, plantations of willows; and 
many of them are so beautiful, as really to appear the 
work of art. 

The superficial dendrites are mostly ofa bl'own,chang
ing gl'adually to a reddish yellow. The inte1·nal den· 
drites arc of a deep black. The most esteemed dendrit" 
arc those found in agates; and more particularly in tue 
sardonyx, carnelian, and othrr p1•ecious stones, brought 
from the East, and which arc commonly denominated 
Moka stones. The Oriental agates display the most 
varied and beautiful forms. Sometimes they exhibit the 
appearance of terraces co{ered with different species of 
moss, interspersed with plants of the fern.tribe, ha1ing 
large leaves, and the outlines exquisitely finished: tl1e 
colours are likewise extremely brilliant. 

These colom·s are supposed to be owing to metallic 
oxides; others are of a different, and pel'haps of a bitu
minous nature. The first arc dissolvcu, and wholly dis
appear, on immersing the stone in any of the mineral 
acids; while the others resist their action in a greater or 
kss degree. Some naturalists suppose that dendrite• 
a1·c owing to metallic solutions, or othc1· colouring ma~ 
tcrs, finding their way through the pores of the stone, 
and being afterwards forced into the small eat fissures by 
a mechanism similar to that by which fluids ascend in 
capillary tubes. But a careful examination of the .•l••~
ture and disposition of dendrites, must evince tlus op•· 
nion to be merely hypothetical; as theiiriuripal branches, 
in divcrgiug from the common stem, observe a great J'('· 

gulat·ity; they are nearly paralJcl to one another on each 
side, and always proceed in one direction, like the stems 
and branches of a rcnl tree; a circumstance incon.,ii;t('Dt 
with the supposition of capillal'y attraction, "bich e>· 
tcuds equally in all <lil'ections. 

The same observation is e<Jually applicable to mica
ceous dendrites, which arc frequently found in the gra
nite of the Pyrenees. These dendrites, which greatly 
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reormble bunchrs of ostri•h feathCl's, at·c ccl'tainly 
n<'Hltt>r the cfft·ct of chance, n·w of capillary attraction, 
but of a p1fodplc much mo1·e active than that by which 
si111plt· c.:t'J,jtallization is producrlf. 

A <;pt•dts of metallic den,h·ites ic:; sometimes formed 
by mcan!i of fire. For cxamt>le, some kinds of roppet· 
ore, on being subjected to the ar:tion of heat, and after
ward<i withdrawn from the fut·nace, appea1·co\•e1•rd with 
brilliaut ycllo~· spot'i, some inches in diameter, exactly 
l't'.~~mb!in.; jn fu1·111 licheus growiug on Ncks. These 
arl>oriza.tions, which a1·e of imre copper, are very sin
.;ular; I.Icing composed of vertical threads, of about a 
line in height, unit('d in fa'<ciculi, Jike so many small 
shean·s standing upri;;ht by the sirlc of each othel'. The 
finest specimens of this kintl of metallic dcnd1·ites are 
prodiu.:ed at a foundry ou the Oural mountains. The 
01·c Vt·ith whirh this foundry i~ supplied, is b1·ought from 
the milll":i of Touria, whe1·c the most beautiful native cop
per in a state of \'egctation yet knom1, is to be found. 
In whatever manner we may be inclined to account for 
this \\ondCl'ful phenomenon, it should seem, from the 
above f'.trt, that the same cause which produces the8e 
arbol'i~ations in the mine, must likewise pl'oduce the 
l:lami; clfcct aft1•1· the ore has Liccn su!Jjecte<l to the action 
of fire. See Plate :X:Lll. Nat. Hist. 6gs. 150 and L6L. 
DE~Ell, an Arabic term, signifying tail, used by 

astronomers to denote several fixed stai·s. 'rhus dcncb 
elerct, signifies the IJJ·ight star in the lion's tail; dcucb 
adi.t;t.'.~e. that in the swan's tail; &c. 

D.Ei\DROMETER, from lute~•, a tree, ·and 1'"'('"'' I 
measure, an instrument invented Oy :Messrs. Duncombe 
antl Whittcl, for which they obtained a patent, so callc<l 
from it:; use in measm·in . .; trees. It consists of a semi
circle A, pl"te XLll 1. Misccl. fig. 37 and S8, divided 
into two quadrants, and graduated Crom the middle; up
on the diametrl' ll there hangs a plummet L for fixing 
the instrument in a ve1·tical position; there arc also a 
chord D para.lkl to the diamrtr1·, and a ratlius E passing 
at ri,;;ht angles tl11·ough the diameter and chord. From 
a point on the rallius hangs an altimeter C, between the 
chot•d aml diamctC'T', to which are fixed a s1nall semicir
cle GJ and a screw, M confine it in any position. The 
altimrtf'I', whkh isconfrivetl to form the same angle with 
the radiws of the inc;trument as the tree forms with the 
hori1.on, is dh illed l'1·nm its centre both ways into forty 
equal l)ill't!i; and tht•se pal'ts a1·e again divided into halYes 
and ftua1·tel'!S. Upon tlic small semicircle G, ou which 
t• a<"counted the quantity ol' the an!(le made by the al
timeter anti radius, a.re expressed degt·ees from 60 to 
120, b<'i11g SO on each quadrant. The radius is num~ 
bercd with the samo scale of divisions as the altimeter. 
There is al1:10 a nonius to the smaJI semicircle, which 
shoWN the cpiantity of an angle to every fi\o-e minutes. 
On thr hark of the i11•Ll'umcnt the stock 1\1 (fig. 38) of 
the sliding picct i."i confine-tl to the axi1J N, which moH~s 
coun·nfrkally p:mi.lld to the rlevation index F on the 
oppo~itr sl!lr, to whkh it i.-; fixed. Thie; index is mun
b••rod by "Hralc of equal rlivision• with the altimeter 
anti l\uliu~. At thr t•ud of the index is a n1mius, by 
"• liirl1 tlll' an~l1•,; of t:lcvatinn above, '1Jr of depre"sion be
low. thr. hul'lzon. 1111•a,ur·.•d upon the semicircle of the 
in-;frurnt•nt, ant dL·h-rm1n i b cvt•ry five 1ninutcs. There 
•• wo a groove in tbr radiw., that slide• jlcross the axis 
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by mP.ans of a screw I, wot'kin.~ brhn.::en the rlrnrrl awl 
scmicirclC' of the instrum<'nt; and this ~new i:i turned 
by tho key O. upon the stock M is a sliding· piece P. 
that always acts at right anp;lt>s with the altimt:ter. Li~· 
menus of a groove in the latter. To the shank of' th" 
sliding piece is affixed a moveable limb Q, n' liich forn.d 
the same angle with the altimeter a~ the bough forms 
with the body or tru11k of the !roe. This Iiml> may b~ 
of any conrnnient length, diriderl into equal part'i of ti!-
same scale with all the foregoing diyisionli. At the ~ ~ 
tremitJ of the fixed axis, on a centre, an index R. w~th 
telescopic sight-;, works horizontally upon the moveai.Jlr 
limb of the sliding piece. Upon this hul'izoutal index R 
may be fixed a small quadrant T, describrd with an) 
convenient radius fi·om the centre on which the indn,;. 
moves, an<l divided into 90 degrees, beginning at a ri,gbt 
line drawn from the centre at ri~ht angles with the fi. 
ducial edge of the said index; and upon the extremity :)f 

the ax:is is a nonius, whereby to determine the quanti:y 
of a11 angle upon the quadrant every five minutes. Thror.• 
are also two small semicircular arches S, S, serYing to 
keep the sights in a parallel position. earh containing an 
equnl number of degrees. Upon these arrhes i:; measur 
ed the angle subtending a side equal to the diffel·ence of 
the altitudes or the obse1'\·ed objrcts above the plane of 
the horizon, antl whose base is the nearest di!litance be. 
tween the perpendiculars in which these objects are si. 
tuated. The dendrometer is fittorl to a theodolite; and 
may be used either wHh or without it, as occasion re .. 
qui1·cs. 

The principal use of this instrument is for nicasuring 
the length and diameter of any tree, pcrpcndiruJar or 
oblique to an horizontal plane, or in any situation of the 
plane on which it rests, or of any figure, whether regu
lar or irregular, and also the length and diameter of the 
boughs, by mere inspection; and the inventors of it have 
calculated tables, annexed to their account of the instru
ment itself, by the help of which the quantity of timber 
in a tl'ee is obtained without calculation, or the use of 
the sliding rule. The instrument is rectified by setting 
it in a perpendicular position, by means of the }llummct, 
and screwing it to the staff; then the altimeter is placed 
in the oxact position of the tree, whether perpendiculal', 
rec1infog, or inclining, and scJ'ew~<l fa.c;t. If the tree 
stands on level ground, the horizontal distance from the 
tree to the axis of the instrument is measure{\ with a 
tape-line, and the radius is moved with the key till that 
distance be cut upon it by the inside or thb diameter; but 
if the ground be slanting, the distance from the tree to 
the instrument is measured, and tht:' e]el•ation index is 
moved till the point of' the trne from which the distance 
was measured is seen through the sights, and there 
screwed fast; and the radius is moved back wards or 
forwards with the key, till this distance is cut upon tho 
elevation index by the perpendicular line of the altime
ter; and the horizontal line will be markr<l upon the ra
dius by the inside of the diamettt. In order to obtain 
the lcnglh of the tree, the elevation index is nrst moved 
downward•, till the bottom of the trre cut by the horizon
tal wires is observed tlu·ough the sight5, and the feet anti 
inches "''u·ked by the index upon tile altimeter below 
the ~oint o.r sight 01· horizontal line are noted down; then 
the mdeK rs moved upwards till the part to which you 
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would measure, cut by the horizontal "i,•es, is seen, UENlER, a small French coppci• min, ol' "hich 12 
and ti1e feet and inr:hcs mark rd on the a.Hi meter above make a sol. Them were two ki11<li; of dtnicl's, the one 
the point of sight are notctl: these two <(Hantities adc~ed tournoisc, the other pal'isis, whereof the latt<r w., 
togC'ther give the exact length of tl1c tn·c, wlnrh is 1.11- worth a fourth part more th:rn the former. 
scrted in a field-llook. For the girth of the b'er, the cir- DENIZEN. A denizen is an alicn-llorn, who has ob
cumferencc in that part where the horizontal distance tained letters pateut wherelly he is ronstitutrd an Eng. 
was taken, is measured with the tape-line; and a sLxth lishsubject. A denizen is iu a mitldk stat<', lietweeu a1 1 
part of this circumference is added to the tlistance ~n the alien antl a natut•rtl-Uorn 01· naturalized subjrct, p;.wtak
radius, which was before cut uy the inside of the diamc- ing of the nature of both. Ile may take !antis by 1Hn·cha.r; 
ter, because the tape-line, in taking the distance, can- or derive a title by t.lrscent throu,e;h his pareul.s or an,,. 
not be applied to the centre of the body of the tree; then ancestor, though they hr aliens. By stat. 25 Geo. II., 

~;~i~/1e~~~i~•t~::~~~. ~~ !~~~r~~k!~,,tl~~~1 1~~~;~~~1;.,!~~cs~{ ~;,· ~!~en1;~!:'.~~;-~,~·;:1~~~,t~~~ ;~::~!s '\~;~: b~1'.:: 1~t i\','~·~:·,~~ 
the ITit)Hablc limb of the sliding piece quite straight, aml of the rlcath of the ancestor, who dies SC'.izrrl of the ri;tatc 
the cclge of tile liol'izontal index upon the first division which he claims lly descent; wlth this c.xcrption, that if a 
of it. Turn the wlwlc. instrumeut aboutto the lel't hand, descent shall liecast upon a daughter of an alien, it shall 
till you src through the sights the left side of tlic tree be divested in farnur of au aftct·-born son, and in car;c of 
cut exactly by the Ilet·pC'ndicular wires; then, the instru- an after-born daughter or daughter only, all tht' siste1"R 
mrnt being fixed, 1110,c the sights only upon the slhling sl1all Ue coparccners. The children born preriousto the 
piece, till you sec the i •ght side of the tree cut also by dcnizatiun of their iiarcnt cannot inherit by descent, 
the perpendicular \\lies; and )OU \\Jll fintl the hue d1- whilst thos? of a foreigner na~u.ralized al'e .i~ every 
amctc1 markctl by the horizontal m<lcx upon the shd- ~~cspcct ent1tle<l to the ~same pnVLkgcs as Br1t1sh sub-

~::~ K~~~~b~~~'.ch is to be entered iu a clistinct column of Jec~E~~~~Nr;rOR, in arithmetic, a tei·m used in 
For the bough~. I~rt the distanc(} on the 1·adius be speaking of fractions. '~he dcno.min.ator of a fraction is 

now reduced to Hs fo1wrr quantity, and the clevatio11 in- the !n11nber _below the lme, sho\';'11~g mto ]iow!nany ll.at·ls 
<lex moyed upwards till the bough is seon through the the rntegcr is supposed to lie dmdcd .. 'Ihus ·~the. h·ar
sights, and screwed fast. Srt the moveable pa•·t of the twn ;!, the number 4 shows that the mteger is <lmdcd 

!l~~~11g1Ptf1~c}~~\.~~~~~~\i0i1~ 1f~~·a!~~ltl~~ ~l:~tb:~~~1~1{0~1~<lf ti~~ into four parts. So in tire fraction%, bis the llcnomina~ 
Turn the whole instrument almut till you see through tot'. 
the sights the shoot of the bough close to the t!'unk cut DENSITY ef bodies, is that prope1·ty directly 011po
by the pel'Jll'llllicular wires; then move the sig-hts till you site to rarity, whereby they contain such a quantity of 
sec the othc!' cn•l of the bo11gh cut by the Sll.id wi!'es, matter under such a bulk. Accordingly, a body is said 
aml note the feet and inches marked by the ho1·izontal in- to have double or tiiple the density of another body, 
dcx on the moveable limb of the sliding piece, which when thcil' bulk being equru, the c1uantity of matter iu 
will give the tl'ue length of the bough to lie inserted in the one is double or t!'iple the quantity of the matter in 
the field-book. And the girth of tl1e bough may be ou- the other. See GRAVITY. 
tained by directing the sight to that pal't of it whose girth DENSITY of the planets. In homogeneous, unequal, 
is Ucsircd; then by moYing the elevation intlex down- spherical bodies, the gravities on their surfaces are as 
wa!'ds till you see the under side of the bough cut by the their diameters when the densities are equal, pr the 
horizontal wir<'S, and there noting the feet an<l inches graYities are as the densities when the bulks are eqnnl; 
ma!'kcd lly the said index on the altimeter; after which, therefore, in spheres of unequal magnitude and density, 
Jet the elevation index be lllOYed upwards, till the uwer the gravity is in the compound ratio Of the diameters 
side of the llough cut by the horizontal wires is seen; and densitieg, or the densities are as the graviti~s divid
the feet and inches marked upon the altimeter arc to be ed by the diameters. Knowing the1·efol'e the <hametcrs 
noted as before. The former quantity subtracted from of the planets by observation and comparison, and the 
the latter will give the true diameter of the bough, which gravities at their surface by means ol' the revolution of 
is entered in the ficld-llook. The tl'ue solidity lloth of the satellites, the relation of their densities becomes 
the body of the tree and of the boughs may be founcl known. And as the mean density of the earth is found to 
from the diameter and lengths in tables calculated for be about 4! times that of water (Philos. Trans. 1778), 
this purpose. hence the densities of the planets, with respect to water 

The dendrometer, fitted to a theodolite, may be applied llecome known, and are as follow. 
to measuring the hight. and distances of ol\jects, acces- Densities. 
sible or inaccessible, whether situatetl in planes parallel or 'Vatcr I 
oblique to the l'lane in which the instrument is placed. It 'rhe sun 1T2~ 
ma~· be also used for taking all angles, whether vertical, J\lercury 9} 
ho~1zontal, 01· oblique, in any position of the planes in Venus 5~-! 
~luch they .arc formed; and thus for facilitating the prac- The Earth 4.!. 
t_•cal op.erations of engineering, land-surveying, level- l\fal's :i} 
liug, mmrn!;', &c. and for Jlfrforming the >arious cases The !\loon 3 ,\ 
of plane tngonomctry without calculation, of which the Jupiter 1,i, 
inventors have sul\joined to thell: ,account of this instru- Saturn OH 
men! many examples. Herschel OT"/~ 
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As it i• not likely that any ol' these bodies nrc homo
geneal, the densities here determined are supposed Lobo 
the mtan dl'n'.'iities. 

DENT.\LIUM, in natural history, a genus of tbe 
"·crmcs tcstacca ordrr. 'rt1r. shell has no hinge, ancl is 
f<>l'mcd only of one piece. The figure a1>proaches to cy
limh-ic or couic; and is sometimes crooked, sometimes 
strai .... ht, sometimes close at one end, scmctime open at 
botlit it5 i11habitant is callcll ncreis. ThHc arc cig·ht 
sprdcs. 1.'hc name <lcntalium has been given this shell, 
from the great resemblance it has to the clentes canini 
of qtnult·upc<ls. SeYcral specirs of it frc11uent the shores 
ol"ltaly, 1'01·tugal, &c. lHEngland they arc found fossil 
in clay-pits, some smooth, some striated, !Jut in much 
greater al.J111ulanrc in the mountains of Ft·ance amt Italy. 

Dr;NTAIUA, toothwort 01• tooth--violet, a genus of tho 
siliquo:-i~t ordc1·, in the tctt'adynamia class of plants, and 
in the natural method ranking unller the S9tlt 01·dc1·, 
siliquosre. 'l'hc siliqua parts with a spl'ing, and the val
vuks roll spirally backwards; tlH:~ stigma iscmn.1·ginatcd, 
the cal.) x closing longitudinally. 'l'he1·c a..1·c foul' species, 
hal'fly perennials; producing annual stalks 12 01· 18 
inches high, adorned with many-lolled lcan·i:::, nml 
spikes of quad1•upl'talous cruciform flowers or a 1·r<l 01' 

pul'plo colo11l'. 'l'hey tlelight in shatly 11laccs, and arc 
111·opagated either by seeds 01· parting the roots. 

DENTELlA, a genus of the monogynia order, in tile 
pcnlandria class of plants. Tho calyx is a fl vc-p:U'lcd 
i1crianthium, with snrnll subulated leaves; ti.IC stamimt 
five shot-t subulated lllaments; the antherre small; the 
pcrica1·pium a gloliular liilocular capsule; the st•cds rgg
shapcd, am.I ,·c1·y numcl'Ol!S. 'There is one species, a u:t
tivc of New Calcdouia. 

J)EN'l'ILES, 01· UENTH.s. Sec ARCHITECTURE. 
D.EN'l'l'l'lON, the breeding, or cutting. the tcC'th in 

child•·rn. Among all the tfo.mrdcrs which afllict d1ildrc11, 
there arc none that generates such grieyous S)lll)ltoms 
as diflirult dentition. About iire Ol' six montl1s after 
birth, the teeth generally L>rgin to make their a11pcarancc: 
fh·st, the incisnl'rs, 01· forc-tcetlt; 11cxt, the canini, m· 
dog-teeth; antl lastly, the molarrs, or g1fodcrs. About 
the seventh year there come a new set; and at twenty
onc the t\\O inner grindcl's, called dcntcs sapientre, ur 
teeth of wisdom. SeeANATO'.li1Y, and 1\IEolCISE, 

DEN Ul\ CIA 'l'LUN, a solemn publication 01· promul
gatiott of any thing. All vessels of enemies arc lawful 
]H'ize, arter denunciation or proclamation of war. The 
drsign of the drnunciatlon of excommunicated pcrso11s 
is. that tho srntrncc may be the more fully executed by 
the person's bring more known. 

DEOJ)AND, is where any moYrablcthing inanimate, 
or beast animate, moves or causrs the death of any rra
~onnble rrcatu1·c, by mischance, without the will or 
fault of himsdf', 01· of any person. 3 lust. 57. Fo•·mrr
ly '\ htrn er the thing which'\ as the occasion of a man's 
death "as in motion at the time, not only that part 
thr~·eof whirh immetliatt·!y w.ountlecl him, l>ut all things 
wli1d1 1111ned to~rther with 1t, anti helped to make the 
wuuud mo1·1.· dan~l'l'011s, were furfoitl'd also. 1 !law. 66. 
But juri<'" ham latdy detrrmined wry dilTerrntl~. 
As th""'' fo1frit11rr. srrm to haH been ori,t;inally found
ed in U1e superstition of an age of i.~noranre, they arc 
no,; discountl'nanccd in Westminskr-b;tll. Fast. 266. 

D .E P 

DE ONERANDA PRO RAT-< l'ORTJONJS, is a writ 
that lies where one is distra.inC'd for a rent, that ought to 
be paid by otl1ers proportion:tbly with him. 

DEPARTURE from a pica Ol' matter, is whrre a 
man pleads a p]ea. in bar of an action, which being repli 
rd to, be in his r·ejoinder shows anothrr matfrr r011trary 
to this first plea: this is called a dcpartul'c from Ids Oar. 
ltmay also be applied to a plaintiff, who in his rq1lirn
tion shows new matter from his derlaration. l,1ow. Com. 
7, 8. Co.£. par. fo. 147. 

DEPAUTURE, in navigation, is the casting or westing 
ofa shi11 in respect of the meridian it doj>artcd Ol' sailed 
from; or it is the difference of longitude, either cast or 
west, IJC'twecn the present meridian the ship is und<'r~ 
and that where the last reckoning or observation was 
made. Tliis departure, any ·where but un<lrr the equator, 
must lie counted according to the numl>er of miles in a. 
deg1·ce !'l'O)lCl' to the parallel the ship is under. The dc
parturr. in plane and Mercator's sailing, is always rr
presrntrd by the Uase of a right-angled plaue trian,;-lc. 
where the course is the angle opposite to it, a nil the dis
h nee sailed is the hypothenuse; the pcq1ernlirular fll' 

other kg hcinr; the difference of latitude. Ami then the 
theorem for finding it, is always this: as ratlia!', is to 
the sine of tlic course, so is the distance saill'll, to the 
dcpartu1·c sought. 

DEPOR'l'.o\.'l'ION, a sort of banishmrnt used by tho 
Romans, whcrrliy some island or ott1c1· }'llacc was allot
ted to a c1·imi11<ll for the i1Iace ofliis al>odc, '"ith n. prohi
bition no1 to stir out of the same on pain of clcath. 

DEPOSl'l', among civilians, something that is com .. 
mittcd to the custody of a person, to be kqit \\iihout any 
reward, and to be returned again on dcmaml. Deposit 
is disti11g11ished into sim})lc andjudiciary. 

lJEPOSITlON. Proof in the high court of chancery 
is by the dt•11ositio11s of witnesses; and the copies of such, 
regularly taken and pul>lishcd, arc read as evidrncc at 
the hearing. For the purpose of cxamini11g witnesses in 
or near London, there is an examiner's ollicc appointed; 
but for such as lirn in the counti·y, a commission to ex
amine witnesses is usually granted to four commission~ 
ers, two named on each side, or any three or two of them, 
to take the depositions there. And if the witnesses re~ 
si<le beyond sea, n commission may be ha<l to examine 
them Uierr, upon their own oaths; and if foreigneJ's, up
on the oaths of two ski1ful interpreters. The commission
ers arc sworn to fake tbe examinations truly, and \\ Hh· 
out pal'liality, and not to divulge them till published in 
the cour·t of chancery; an<l theil• c1el'ks are also sworn to 
sec1·csy. The witness are comprllablc by process or sub
pcena, as in the courts of common law, to appear and 
submit to examination; and when their depositions aro 
taken, they a:re transmitted to the court with the same 
care that tho answer of a defendant is sent. S Black. H5. 

DEPOT, any particular vlace in "hich mililarystorrs 
are tll'positnl for the use of an army. Jn a more exten
siYe srnsr, it means several magazines collected together 
for that purpose. It also signifies an appropriated fort, 
or plare, for the rccej>lion ol' rrcruits, 01· detached par
ties, brl?ngiug to diffucllt regimrnts. Tho barracks 
nrar llla1d stone arc drpots for the British 'cavah·y, and 
Chatham is allott~d to the infantry. J)ul'iug hostilitirs, 
the g1·eatrst altrnflon shonldlbe given to presel"vc the seve-
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,·al depots which belong to the fighting army. Hence the DEPRESSOJl. See ANATOMY. 
li11c of operation should he inva1'iallle co11nectccl with DEPlllYA'I'ION, in the canon Jaw, 1s a1' errlL•siasti-
them; or l'ather no ad\·ance should be made upon that cal censure, by \\Inch a clcig)tmrn 1s<lep11Hd ufluspea-
~i~~,~~1i~li1~~~,~~~ strictest rcgartl being p:ti<l to the one of ~~1;;;; ~~~~~~~1=' (~1~·u~t:~~~·0~~:1~~r~~I promotwn of dignit~, 

DEPOT is also used to denote a particular place at. tl1e Causes of dcprivatiun. If a clerk obtains preferment in 
tail of the ti•cnchcs, out of the reach of tlte cannon oi the the chu1·ch by simonical contract; if he is an cxcommu. 
place; where the troops generally assemble who are or· nicatr, a d1'tll1kard, fornicator, adulterer, infidt•I, or heJ•t·-

~~~:~~lh~o5,a ~!~~~ ~~:~1~uit~\'~~;:~~r t~uft~~~~.;~e ;::~of:!s\'~~~S ~~~; oi1~. ~l:~l!;:k 0~;1 \':i~1~,~~a ~~::~~~u;~~~t~·~Lgr~~ l;:~~:r(~~~e:,~; 
intrnd makiug a vigorous sally. duty of his church; if he is a scantlaJous pel'son in Jifo 

DEPO'l' likewise means a temporary magazine for ~or~ ~lltl ~onvrrsation, o_r bastardy is obj('ctct.I a.~aim;t him: 
age, fut· fost.:incs, gabions, tools, and cnry other. tlung t~ he 1s .unde:r ag.e, viz .. t~1c age o_f twr_nty~thrre year·s; b 
ucressary for the su1Jport of an army, ur fur carry mg on d1sobcd1ent and rncorr1g1ble to lus ordmary, or a nonron-

a 8{;'frHESSION of tit& pole. When a person sails or ~~'.~~~~~ !~.~~'.:ace~::~,~~ ~~(~~~:i~~~~ ~~ ~·~:s t,l:~t ~~~.~~i~: 
travels tcrnarlls the rquatu1·, he is said to dc1m~ss the terthesarrament, or reatl the article8 of' religion, &c.· if 
1wlc; l.ierausc as many drgrces as he approaches nearer any pars011, vicar, &c. has one bl'ncfke ¥iith cure' ot 
the equator, so many degrees will the pole be ncal'er the souls, and takes plurality without a faculty or dispensa. 
ho1·izo11. This phenomenon arises from the spherical tion; 01· if he commits waste in the houses and lands ol 
fii;111•e of the ea1·th. When a star is under the horizon, tlte church, called dilapidations: all these have been held 
it is termed the depression of that star under the horizofl. good causes for deprivation of priests. Deg. Pat'. Coun. 
'l'he altitude or depression of any star is an arch ot' the 98, 99. 
vertical intercepted between the horizon and that star. DEPTH, in geometry, the same with altitude; though, 

DEPUESSJON cf lite 'Visible hori"'on, or dip of the ho1faon, strictly speaking, we only use the tel'tn depth to denote 
dc11otcs its sinking or dipping below the true horizontal how much one body, or part of a body, is below another. 
plane, by the observer's eye being raised above the sur- See HEIGHT, &c. 
face of the sea; in consequence of wh.ich the observed DEPTH of a battalion, squadron, <S-c. the number of 
altitude of an object is by so much too great. men in a file, or who stan<l before each other in a su•aight 

· 'l'hus, the eye being at E, the height AE above the line. In the ancient armies this was very great. 
surface of the earth, whose centre is C, then EH is the DEPUTY, is one that exercises an office in another's 
real horizon, and Eh the visible one, below the former by right; and the forfeiture or misdcmeanour of such deputy 
the angle HEh, by reason of the elevation AE of the eye. shall cause the person, whom he represents, to lose his 

'l'o compute the depression or dip of the horizon.-ln office. 
the right-angled triangle CEh (Pl. XLIII. Miscd. fig. '!'here is a great difference between a deputy and as· 
39), are given Ch, the earth's radius= 21000000 feet, signee of an office; for an assignee has an interest in the 
and the hypothenuse CE = the radius increased by the eflice itself, and does all things in his own name, for 
height AE of the eye; to iind the angle C, which is= the which his grantor shall not answe1· unless in special ca. 
angle HEh, or depression sought; ses; but a deputy has not any interest in the office, but is 

As Ch : CE: : radius : sec. LC, only the shadow of an officer, in whose name he does all 
or As CE : Ch: : radius : cosin. LC. things. 9 Rep. 49. 
By either of these theorems are computed the numbers A superior officer must answer for his deputy in civil 

in the folJowing table; which shows the <leprcssion or dip actions if he is not sufficient; but in criminal cases it is 
of the horizon of the sea for different heights of the eye, otherwise, where deputies are to answer for themselves. 
from I foot to JOO feet. 2 lost. 191. 

DERMESTES, in zoology, a genus of insect• belong• 
iug to the order of coleoptcra. 'l'he antenure are cl•vated, 
with three of the joints thicker than the rest; the breast 
is convex; and the head is inffected below the breast. 
'.rhere are thirty species, of which the following deserve 
notice: 

1. 'l'he lardarius is of an oblong form, and of a dim· 
black colour, easily disti11guishable by a light-broyro 
stripe, that occupies transv<'rse]y almost the anterior 
half of the elytra. 'l'hat colour drptnds on small ~y 
hairs situated on that part. The stripe is irregular at its 
edges; and is intersected through the middle by a small 
tra11S1·erscd streak of black spots, tltree in number on 
each of the clytra, the mic!dl•·most of which is somewhat 
lower than the rrst, which gives the black streak a ~er
pentine form. lts Jana, that is oblong, somewhat hairy, 
and divided into segments alh•rnatcly dark and light-co
loured, gnaws and destroys preparations of animals pre-
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e<ned in colkction•, and even feed• upon the insccls. 
St·e Platr XLlf. Nat. lli•t. fi.o-. 162. 

2. The domesticus varies ~i·catly in size and colour; 
some being found of a dark-b1·ow11, otlH·rs of a muc.h 
lightrr hue. The fol'm of it is oblnng, almost f·ylindrical. 
'I111c clyb·a arc striatell; the thorax is thick, and rather 
gibbous. This little animal, "hen touched, draws ·in its 
head uncler its thorax, and its feet beneath its abdomen; 
rrmaining so motionless, that one would SUjlpose it dead. 
This is the same insect which makes in wooden furniture 
tho•c little l'ound hoks that !'educe it to powde!'. 

3. The \'iofaccus is a beautiful little insect; its elyb·a 
a!'C of a dcrp 'inlet-blue. Tl1e thorRx is covered with 
greenish hairs; the legs arc black. The whole animal 1Je
i11g of a glittet'ing urilliancy 1·e111lrl'S it a plca•ing oujcct. 
'l'hc Iar'l-·a, as well as the perfect insect, inlia!Jits the 1Jo
d1es of drad animaJs. 

4. 'rhc fumatus ii; of a light-brown coloul', except the 
CJCS, which arc black. It is, however, sorndimcs morn 
or less deep. The thorax is mnrginah•d, arnl thr insect 
t1as the whole cal'l'iagc of a sca1·tt!Jreus; but its antrnnre 
lmvr the cliararter of those of the dCl'mrR1re. 'I'l1is little 
creature is found in dung. It also frcqncully fimls its way 
into housrs. 

5. The frrrugineus is the largest of the grnus; its co
lour is a rusty i1·011, having many 01Jlo11g. n·lvcly, black 
liJlOls upon the elytra, which girn the in:scct a ~loamy, 
J·ct <'lrJ.;ant, ap11earancc. The antcnn::e diffrr f1·orn the 
prcreding species, the last three ariiculations being con
sideralily longer, lhicker, amt not perfoliatcd. 

The twenty-five oll1ei· species are distinguished by 
their rolour. Many varieiica of this genus. as wdJ as the 
larvre, are t() be met with in d1•ic.d skins, Llat•k of trees, 
wood, rarca~rs of dead animals, &c. 

DEUVIS. a. mtmt· given to a.U l\Iahommcdan monks, 
though of various ol'ck1•s. The most noted among them 
arc the brktashi, the mcvclevi, the kadl'i, :md the seynh. 
The bcktashi, who arc allowed to mart·y and live in 
dtks and towns, are ebligcd, by the rules of their or
der, to visit rc·mote lands, and to salute every one they 
mrct with g.1zc:J, or loYc-songs; and with esma, or the 
inn,cation of the n:unl's of God, and humbly to wish 
him profipnity, which they do by repeating the word 
civa.llah, a solemn exclamation of the wrestlers, by whirh 
the ronquered )·kids the palm to the conqueror. The 
mcvrlc,·i, so rnllcd from Mcvela.va thefr founder, are 
u-;e!I to turn round for two or three hours together with 
snrh swiftnesst that you cannot see their faces; they are 
great Jon.•rs or musir: in their mouastrl'ies they profess 
gr<·at humility and pO\'Cl'ty, and when visitNI make 110 
distinction of pC'l'r,ons; they fit·st bring thci1• guc!-'lts cofft"'e 
to d1·i11k; and, if' thr ways have l>el'll di1·t)", they wa'lh 
thc,i1• l°rl't and sandals. The kadri, with a pcrulim· sn
IWl'!-!tiliou, cmariatr tl1t>ir bodies; the)· go quite naked, 
nnpt their thighs, and often join lrnnd-; and t!auce, 
!'ln1111·ti11u"f.;a whn1r day, rrpcating, with ~1·rat vdtl'llH·ncc, 
u Hu! hu! hu!'" (0111· of tlu· naml·, of Gfld)till, lik'1 m:.td 
1111·n,,th1·)" foll 011 thr g1·om11l. foamin,; at tl11~ moutli. and 
ru11111u.r~ do\\ll \i,.·ith toiWeat: the pt'iu1r \'izil· Kupndi 
Arl111u•d P1tsha. lhi11ki11g thi..; sc-rt 1mli1.•rnrnin.or the Mc
hn111ntL'tin111·t·li,,tn11.01'ilL·1·t:tl it tn bl•.~ :i p1l""'"''~ but, af
tn Iii~ d1·ath. it l't'' i n·d. auil i~ at Pl'•'"l'nt moN.• uurne
l'Olli than r1er, cspectall) at <.:ou•t.mtinoplc. 'fhe seyal; 
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arc wnnderel'S, and though they ha,·e moua.'.terics, yet 
they often spend their "hole life in tra1rl1111g; "hen 
they arc sent out, their superiors impose upon them such 
a <JUautity of money or provisions, forbidding them to 
come back till they have p1·orurrd it, aucl srnt it to the 
monastrry~ wht'rcfore when a scyah comes into a town, 
he crief'i a]ourl in the market-place, " Ya allah senclen," 
&c. u O Got!! give me, I pray, five thousand crowns, or 
a thousand measures of rice." Many of these de1·,•ises 
travel oYcr the whole Mahommedan world, entertaining 
the people wherever they come with agreeable relations 
of all the cuJ'iositics they hare met with. The1·e i\l'C der
vjscs in Egypt~ who Jives with their families, antl exer
cise thci1· trades, of which ldnd at'e the dancing derdscs 
at Damascus. They arc all distinguished among them
selves hy the tlifferent forms and colours of their habits; 
those of Pc1-sia wear blue; the solitaries and wanderers 
wear only rags of different colours; others ccn·ry on their 
heads aplu111c made of the foathcrs of a cock; a.nd those 
of Egypt wear an octag'Olml badge of a gr~·enish.white 
alaha);t<.·r at theil· girdles, and a hig·h stiff cap, without 
any tliing l'OHncl it. 

DE80ANT, in the old music, the art of composing 
in several parts. Descant is threefold, Yiz. plafo, figu. 
rative, and double. 
DESC~:NSION, in astrnnomy, is either 1·ig'ht or ob

lique. Right llescension is au arch of the equinoctial, 
interrcptell between the next equinoctial point and the 
intersection of the mcritlian.11assing through the centre 
of the object, at its setting, in a l'ight sphere. Oulique 
descension is an arch of the equinoctial intel'ccpted lH .. '
tween the next equ inoctial point and the. horizon, ]mss
ing th1·ough the centre of the object, at its setting, in an 
oblique •phrrr. 

DESCENT, in general, is the tendency of a body 
from a higher to a lowet· place. Heavy hollies, meeting 
with no resif:tancc. desrend with an unifom1Jy arcclcw 
rated motion, for the laws of which see MECBA

0

NICs. 
Laws of descent of bodies. tst. Heavy bo<lirs, in an 

unresisting medium, fall with an uniformly accrleratcd 
motion. For it is the nature of all constant and uniform 
forces, sud1 as that of gravity, at the same distance. from 
tile centi·c of the earth, to generate or produce cqua] 
additions of velocity in equal times. Sn that if in one se
cond of time there is producer\ one degree of velocity, in 
two sccont.Js there will ht two degree~ of velocity, in three 
secontls. three. Mgrccs, and so ou; the degree or quantity 
of velocity bemg always pl'oportional to the length of the 
time. 

.ntl. 1'he spare descended Uy an uniform graYity, in 
any time, is just the half or the space that might UC 11ni
fo1:mly d«sc1·ibetl in the same t ime by the last velocity ac
qu11·ei.1 at tlte end of that time, if uniformly continued. 
:For aq tin· \"rlority increases uuiformlv in an Rl'ithrncti
cal progrc·..,~io1._ tl1c whole space dcsrc"aded bl" the vari:J. 
hie \'docit_r "ill be ••111al to the spare that would be 
<lt'srril.ll·d with the midtllc velocity uniformly continurd 
fol' the bame tim~; a11d this again will be ouly tl1c s11aee 
t.hat would be with the half of the Inst velocity, also uni
for~11IY: conhnucd fh1• thr sanw time, because the ht&t ' 'C
~·d·~;,b~·du~'.~~~ of the middle rdocity, being protluccd in 

Su. The s1iacC11 descended by an uaiform gr»ity, in 
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<liftnc11t times, aro 11roporlional to the squares of tho 
times, or to the squar~s of the velocitic:'· For the whole 
space <lescende<l in any number of particles of tune, _c?n
:;isb; of the sums of all the particula1· spaces or •·cloc1hes'. 
which arc in al'itlimctical progression; but the sum ol 
such an arithmetical 1wogression, hcginni11g at O, antl 
having the last term an<l the number of te1·ms the same 
in quantity, is equal to half the square of the last term, 
or of the numbc1· of terms; therefore the whole sums arc 
as the sqttares of the times, m· of the ~docitirs. . 

This theoJ') of the descents by g1•anty was first <l1scov
e1•e<l an<l taui;ht by Galileo, who afterwards confirm et\ 
the same by experiment~; "hich have often U~cn r~
pcatcd in ,·al'ious ways by many other persons smcc l11s 
timr, ns G1·imaldi, Riccioli, Huygens, Newton, and 
others, all confirminh the. same laws. 

'I'hc expel'irncnts ol' Grimaldi anll Riccioli were ~1ade 
by dropping a numhr1· of balls, of half a pound weight, 
fl·om the top of srvcral towc1·s, and measuring.the tim~s 
of falling by a pendulum. Au abstract of their experi
ments is exhibited here below: 

v:;:~~i:ns 'Che time. , ot t~~:°.:'d o~, tle~%ea~~e<l. 
pendulum. the time. each time 

--- --;;---;;;-, Uoma~~ ~~ 

0 50 10 10 
10 1 40 40 so 
15 2 so I 90 50 
20 s 20 160 70 
25 4 10 250 90 

-~~ !-yi-~~1,-!~ 
18 s 0 155 75 
24 4 0 240 105 

The space descended by a heavy bo<l)'. in an.y giY~n 
time, being determined by. expc1'1mcnt, 1s s11ffic1ent,. m 
ronncction with the preceding theol'cms, fcH' dctermrn~ 
ing cw1·y inquil'y concerni.ng the times .. ':clocitics, and 
spaces descended, dcpen<lmg on an u111(orm fore_~ of 
~1·a\ity. From ma11y accurate experiments rnatlcmEn,;~ 
(an<l, it has been found that a heavy body descends freely 
through 16 foet 1 inch, or 16,17 feet; in the first second 
of time; and consequently, by the01·cm 2, the velodty 
gained at the end of 1 second, is 32i- feet Jll:r scc~md. 
Hence, by the same, and theorem S, the wlouty i;ame_tl 
in anv other time t is 32fl, and the space dcscl'JH.k<l is 
16,'.,i•. So that, if,, denotes the ,·elocity, ands the ~pace 
due to the time t, and there be put g = 161\-; then is 

2S 
,, = 2gt = 2\l!JS = T" 

,,, 
s = gt• = 4g = !t-v. 

,, s 2s 
I= 2g= v-g= -:;;· 

The expcr·iments \\ith pendulums give also the same 
space for the descent of a heavy body in a serond of time. 
Thus, in the latitude of London, it is found Ly expel'i
mrnt, that the length of a pendulum \ibralint; seronds, 
is just S9j inches; and it being known that the circum
frrencc of a circle is to its diameter, as the time of one 

'ib1·ation of any pendulum is to the time in whicli a hea. 
vy hotly will fall through h<tlftLc h-ngth of the 11cndulum; 

thCl'efore, as S.14 !6: 1 : : l : S.l~ 
16

' which is the time 

of descending tlu·ough 191', inehrs, or half the length of 
the pendulum; then, s1>accs being as the square..~ uf tb~ 

times, as 3.l~Lfi' : l2: : 191•,: 193 inches, or 16 foet 1 

inch, wbirlt therefore is the space a heayy body will de,. 
crn<l through in one second; the H'l'J same a.'\ hrfhrr. 

4tl.', For· ~ny other constant force'. instead of lht• per. 
pe11d1c11la1• tree descent h) gl'a\ itJ, f111U b} cxprl'iml'uf, 
or othe1wise, the space c\csrcndctl in one second Ly that 
fol'ce, and substitute that instead of 161

1
1 for the ,-aluc of 

g in these fo1·rnulre: or, if the proportio11 of the Corre to 
the fore~ of gravity Uc kno_wn, let tlic ,·aim~ of g ~e af. 
te1·ctl in the same pro1>ortton, and the same formul:.c 
"ill still hold goot!. So, if the descent be on an in
clined plane, making, for instance, au angle of Joo 
with the ho1·izon: then, the for-re of descent upon u,. 
plane being always as the sine of lite ani;lc itmakrs with 
the horizon, in the pl·escnt case it will be a.'f the 8inr of 
30°, that is, a.q ! the ratlius; therefore, in this case, the 
'alue of ;; will uc but half the former, B,',, in all tho 
foregoing formul[e. 

01·, ii' one body descending pnpentlirularly draw 
anothct• aftct• it, by means of acortl slitlingovcra pulll'y; 
then it will ue, as the sum of the two Lotlirs is to lite rle
srrmllng body, so is 16-y13 to the value of gin this caiJr; 
\\'hich \ aluc of it being ll'iCtl in the said formul:c 1 thry 
will still hold good. And in like manner for allJ other 
constant fo1·ccs wJ1atcvcr. 

5th. 'l'hc time of the obli'}nC drscent down an)" rhord 
of a cil'clr, tlra.\\-n either from the uppermost or )O\\'t'f· 

most 11oint of thecirclt',is equal to the per11endicolar de· 
scent throug)1 the diameter of the circle. 

6th, The tlesrent, or Yibration, thmugh all arcs of tho 
same cycloit!, arn equal, whether great 01• small. 

7th, But the descent, or ,·ibration, through un<'qnal 
nrcs of a rirck, arc unequal; the ti111rs bring grt"nkr in 
the g1·eatcr ans, and lc~s in the kss. . 

DESCEXT, line '![swiftest. is that \\hich a bodj.fallmg 
by the action of gra•·ity, describes in the shortc>t tune 
possiblr, from one girnn poiot to another. Au.d tl11;; lu:r, 
it is proved by philosophers, is the arc of a rJdotd, 
"hen the one point is not perpendicularly over the other. 
See CvcLorn. 

DE5CENT, in law, or hereditary succession, is the title 
by which a man on the death of his ancestor acq11i1-c• his 
estate by r·ight of representation as hi!'; heil• at la~\'; an~ 
an estate so tlescen<lin.i; to the heir is in law called mhcn
tanre. ~ lllack. 20 I. 

Dtscent is of three kinds; Oy common law, bJ rustom, 
or by statute. By common law, as \\.IH.'rc onr ha11 land of 
inl1eJ'itanrc in foe-simple, and dirs \\ithout dbposingof 
it in l1is lift~-time~ and the land goes to the eldest son an4 
heir of rourse, bciug coi.st upon. him by the law. Descent 
of fre-simp!c by cust:Hn, h somrtimcs to all the sons or to 
all the LJ"otlte1·s (wl1c1'C one brother tlir> without i5'ue), 
as in g;nrlkind; sometimC's to t!tc youngf: .... t son, as 
bot·ougli-English; and sometiml·s to tl1r cl<lc.-;t dttughttt, 
ot• the.' tHlllJ.:i,.fSt, according to tlie cu~toms of parfaular 
pl arcs: Drsrmt by •tatute is of fer-tail, a• dtrcci.,d bJ 
the statuti!!'of Westt~de doni<. 
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Deocent at common Jaw is either lineal or collateral. 
Lineal consanguinity is that which sub!:iists betwcrn per
sons, of whom one is descended in a direct line from the 
othcl', as between a man antl his father, gl'andfatlicr, 
and grcat-g1·anrlfathcr, anti so upwat·cls in a direct as
cending line; or between a. man and his son, g1•amlson, 
great-grandson, and so tlownwal'<ls in the direct dcscrml
ing line. EHi')' genrration, in this lineal tli,·cct rousan
guinity, crmstitutcs a tUfferent <lrgrcc, rcrkonrd either 
upwat·ds or downwards; the father i.~ related in the fiJ'st 
drgrcc, anil so likewise arc the son, grandsire, and 
grantl'ion, in the second; grcat-grandsi1·c, and grl'at
graudson, in the thit·d. Thi.i is the only natural way of 
l'erkoning the dcg1·('cs in the dil'ect line, and therefore 
uniHl'Sallv obUlins, M well in the ciYil and canon as in 
common faw. Collatnal kindred answc1·s to 1hc i,ame 
dl'Sc-1·ipti1J11; r'<1llatP1·al rdations :igrt'l'in.;- \\ ith t11c lineal 
in tlii'I, that tl1L'.} tlc!'irend from thr same stork 01· rm
cestor; I.Jut tlitft'l'ing in this, that thry tlo not dcscrml 
one from thf" othl'J'. Cotlatrral kins1:1cn arc th<'rrfore 
1rnch as linrally sp!'llug from one and the same anrc~tor, 
who is tl11• Htirps 01· i·uot, stipc·s, tl'unl... 01· common stock, 
whN1rt' tl1r"lc relations :ll'c L>ranchcd out. .AR ii' a man 
has t\YO som1. who haw.~ each a din\ rc.ut isstw, I.wt.Ii these 
issurR an~ lilwHlly (h·sccmkd from him a<:1 thci1• common 
anc:<'stor; and they m·c collntl•l·al kinstnC'!1 to i':.tcl1 olhr1·, 
bcrau~c tl11·y a1·c a.II tlcsccnllcd f1·om this common anres
ttll'; anti all han• a portion of' hi,:; blood in thr1r veins, 
\\'hkh dt•11omi11;lh:s them consanguinror5. Inhc1·itanrrs 
shall lincallJ dr:stl'1Hl to the issue of the 11cr~on last ac
tually seized, in infinitum, L>ut shall never lineally as
tcnd. S Ulack. 208. 

'rite male issue ~llall IJc admitted before the female; 
and wht·rc there a1·c two or more males in equal tkg1·cc, 
thr. rMt•st only sliall i11hc1·it (cxrcpt where tllC'rc are par
ticular local customs to the contm.ry); but the females 
i;hall iuhcrit all to~rthr1·, except in ca-;c of succession to 
tlir.n·own, "hirh is in<lh isilJlc; arnl ol' surcc.i..~ion to dig
nitll''I and titles ul' J1on •lU1·: )l't whc1·c a man holds an 
enl'lilom to l1im aml tht• hci1·s of his Uocly, and dies, his 
ehlco;t tla11t;hk1· sh ail not succcetl of course to the title of 
countc·s~. hut tlic rlignily is in su~p<.•n-;e or :\bryancc till 
the kin!-; shall dl'clare "!iid1 ol' the daughters shall have 
that ti!lr. ~ lllack. 2 lG. 

Dt~;ci-:~T oFcRuws LA"'iUs. All thclaml'i whereof the 
Lin.~ is seizC'd in jur;J rornnre, shall :lttcnd u11on and fol
low tl1e ('l't)\\ n; so th;lt to whomsoc\,.Cl' the rrown des~ 
rrncls, those lamb anti posscs~ions dc:Jrcnd als11. Plow<l. 
N:". 

Di~SCl·~'.'.'T oY DIGNJT1r.s. 'l~he 41ignity ofprr1'agc is 
p<'1·so1rnl, aunexrd to 1hl' IJlontl, and so insrpar~blr, that 
it C'annot hl' t1·a11Sfrl'l'(1d to any }lCl'SOn, 01' SUl'l'l'MllCl'ed 
''"1'11 to tlH· rro" n: it can move neither brtrkward not· 
for\\ a1·d, hut 0111) do\\ U\\ cwd to }>Mtrrlty; a.int nothing 
but c·c11T111•tio11 or blocul. aq iC Hit• ancc~tor be attaintetl ol' 
frt'i\"lon 01· Cl'lony, rnn liimlcr the descent to the right 
hl'ir. I~1·x Con~t. 85. 

Ih~11ct~sT, in hl•r11hh·y. i'4 llSC'cl to e"Xpress the coming 
down of anJ thi11.~ from abo;,e; ac;;, a linn C'n dcsrrnt, is a 
Hon \\ith lii!i hl'ad tM\cu·tl~ the ba'!r point and his hrl'19 
towartb Olll' of' the l'Orl!Cl'S or f)i(' Chirf, as if JiC \\CrClcl\jl

ing down from soml' liig·h 11lnrc. 
D.:•rcxTS, in fortification, arc the huks, vaults, anti 
HkL % 

DES 

hollow places, made by undermining the ground. The 
descent into the moat or ditch i• a deep passage made 
through thC' esplanade and covert-way, i!' form o.f a 
trench, whcr·cof the u11per part is covc1·rtl with madr1ers 
and clays, to scrure the besiegers from the enemy's ~l'e. 
Jn wet ditches this trench is on a level with the surf are 
of the water, but in dry ones it is sunk as deep as the 
buttum of the ditch. 

DESCRIPTIO.'<, in Jaw. In deeds and grants there 
must be a cer·tain description of the Jands granted, the 
places where they lie, and the person to whom granted, 
&r. to make thrm good. But wills are more favom·cd 
than grants as to those desct•iptions; and a ~vrong.tlc~
c1·iption of the 11crson will not make a devise voul, if 
there be otlienvisc a sufficient certaiuty what person was 
intended bv tho testator. l Nels. Abr. 467. 

·where ·a first dcsn·iption of land, &c. is false, though 
the second /Jc true, a dce1I will be void: contra, if the fil·st 
I.Jc h'ur, and the second false. 3 Rep. 2, 3, 8, and 10. 

DESERTF.R, in a military sense, a sole.lier who. liy 
running away from his regiment or com11any, abandons 
the service. 

A deserter is, by the articles of war, punishable by 
death, and, after conviction, is hangc(l a.t the hcacl of the 
regiment he l'nl'mcl'ly belonged to, with his Cl'ime written 
on his brC'ast, and suffered to hang till the army leave 
that camp, for a. tenor to others. 

DES.\CIIE', in heraldry, is where a beast hasitc; limbs 
srparated fl'om its body, so that they still remain on the 
escutcheon, \\ ith only a small separation from their na
ttiral plarcs. 

DESIG:N', in a general sense. the plan, ortlcr, repre
sentation or ronstruction ofa buililing, book, painting, &c. 

In lrnilcling the term ichnography may be used, when 
by <lesign is only meant the 11Jan of a building. or a flat 
figu1·e drawn on paper: when some side or face of the 
building is raised from the ground, we may use the term 
ol'thography; and when both front and siclcs arc seen, in 
perspective, we may call it scenogl'apliy. 

Ui-::.s10N, in manufactorics, ex1wcsscs the figures with 
wl1ich the workman. em·iches his stuff, or silk, and which 
he copies aftcl' some paintel', ot• eminent draughtsman, as 
in diapc1·, damask, flowered silk, tapestt-y, and the like. 

Jn umlcrtakinJ.; of sucl1 kinds of figured stuffs, it is ne. 
cessary, says 111. Savary, that before the first stroke of 
the shuttle, the whole design lie nprcsentetl on the threruls 
of the warp; we do not mean in colours, but with an infi
nite nurnl.Jer of little packthrrads, which, being disposL•tl 
so as to rni.:;e the threatls of the warp, let the work.men 
sec~ Crom time to time, what kiml of silk is to be put in the 
eye of the shuttle, fo1· woof. 'l'his metho<l of pt•rpal'ing 
the work i8 called rent.ling the design and readiug the 
figure~ \\·hich is perfol'med in the following manner: A 
paper is J>1·ovi<lrd, consi<lerably broader than the stuff, and 
of a length proportionate to what is intrn<led to be repre
srntcd on it. This they di\•idc lengthwise by ns manv 
black lines as there are intende<l threads in the warp; and 
cross these lineg, by others dl'aw11 breadthwise, which, 
with th(' former, make littlr eqnnl s~1ua1'<'Sj on the parer 
thur.; squm·ctl, the draughtsman tks1gns lns figures, aml 
heightens them \Vi\h culo111·s as he sees Ht. Wi1en tlrn cle
~ip;n is ftnishc<l, a workman reads ii, while another lays 
1\ on the simblot. 
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Tn read the. dcsi!.;n 1 i~ to tell the person who manage.,., 
the lo;1m, the numUr1· of squares, or thri.·a.1'.s, oim}H'i'·jt'd in 
any spare, intimating at tlir same time whrthrr it is 
g1·ound or figure. 'l'o put \vhat is l'N\d on the siml;lot. i11 
to fasten litllc st1·in.~s to the several packthreads, whir.h 
ai'c tr> raise the tlll'calls. namcll; an<l thu.'i the.y continue 
to do till the whole desi:.;n is read. Every piece being 
composc•rl of srn•ral repetitions of the same desi.;11, when 
the wh11lc design i..., drawn, the drawrl', to begin the desi.c:;-n 
afresh, ha.c; 1t1)thing to dn but 1·~ise the Jittle stri11gs, with 
slip-knots, to the tnp of the simblnt, whirh he had let 1lnwn 
to the lioltoJm: this he is to rrpcat as often as h; nrcr~sary 
tlll the wltnle is manuracturcd. The ribbon-weavers have 
likrwisc a design. but fa1· more simple than that now tle
~crilicfl. It i"I 4frawn on paper, with lines and squ:n·es 
ll('prrsrnting lhc thr~ar1s f)f the ·warp and wonf. But in· 
sh:atl ,,f liul's of\' hich the figures of the former consist, 
tJwsl' arc constituted of p•1ints only, or <lots. placed in cer
tain ol'the littJc squares, formed by the iutcrserfom of the 
linc8. Thrse points mat·k the threads of the warp that 
are to be l'aisod aurl the spaces left blank denote the threads 
that arc to keep their situation: the l'Cst is managed as 
in the fonncr. 

DEsmN is also used. in 1rn.intin.;. for the first idea of 
a large \VOl'k, drawn 1·m1ghly, and in Httle, with an in
tention tu be cxrrutcd and finish rd in large. The art of 
painting lrns been by some of the. greatest masters divid
ed into the design or draught. the proportion, thr ex .. 
)H'<'S~ion. the chtro~obsrul'o, the ol'dounance, the colour
ing, aml the i1e1·spcctive. 

Design, in }l!l.intin.~, is the simple contour or outlines 
of the. figures intcntlr1l to be. reprcsrnted, or the lines 
that tcnninatc antl circumscribe them: such dcsi~n is 
sometimes drawu in crayons, or ink without any sha~lows 
at all. s .. rnetimes it is etched; that is, the shado>vs are 
cxpi·rsscd by sensible outlines, usually drawn across 
each other with the pen, crayon, or graver. Sometimes, 
again, the shadows nrc clone with the crayon rubbed so 
as that there do not appe..1.1• an)' lines: at other times, 
the grains m· stl'o!...cs of the crayon ap_pear, as not being 
t·ubhed: sometimes the cl{'sig·n is washed, that is, the sha
dows are done witl1 a pencil in Indian ink, 01· some other 
liquor; and sometimes the design is coloured, that is, 
colonrs are laid on much like those intended for the grand 
work. 

'l'he essential requisites of a design are correctness, 
good taste, elrgance, character, lliversity, expression, 
and pers1rnctive. Correctness depends on the justness 
ol' the proportions, and knowledge of anatomy. Taste 
is a certain manner of correctness peculiar to the artist, 
derivell eitl1cr from m1.turc, masters, or studies, or all of 
them united. Elegance gives a delicacy that not only 
strikes persons of judgment, but communicates an agree
ableness that pleases universally. The character is \'dtat 
is pcculial' to each thing, in which thel'e mn'5t be dir·el'
sity, insomuch that every thing has its peruUar chn.rac
ter to distinguish it. The expression is the representa
tion of an object, according- to the ci1·rumstanrrs it is 
supposed to be in. PerspcctiYe i~ the rrpr<'f:Wntati'ln of 
the J:laI'ts of a painting, or a figure, according to the si
tuat10n they are in with rei;ard to the point of sii;ht. 

The design 01'. dra1~ght, is a part of the grnatest i1n
port and extent in pamting. It is aquiretl chiel!y by 
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ge.n!us ani appHcation, rulrs bl·in.~ of Ir.;., avail hrrc 
than iu any other Orni:dtes of the art, as n1!0111'ing, t\.r. 
Thr principal rulrs that l'C',;artl design at'<'• tlMt novkrs 
accustom thcmsch·rs to copy .~nod ol'iginals at fil'st sight; 
not to .UHC squarcg in drawing-, IC'st tlu.•.y stint and rim. 
fine tl1elr· Judgmfnt; to dcRi.;·n wc11 from lif~, hrforr thry 
practi::;e p1'1'spec:tin·; to Lrnt n to adju::;t 1he size of thrir 
fl.;111•es to the visuP.I ang·lr. a111l the tlistanrc of thr ryt· 
f'1•om the mod-cl 01· objr:f.'t; to 1na1•k out all the parts of 
thcil· design before they ht'p;in to shade; to makl' llJl•ir 
contours in great pieces, \'l'itho11t taking· notice of till' Jit~ 
tlc musclPs, and otlir1· hrraks; to make thcm~t·lns nrns. 
tcrs of the rules of pc1·spccti n•; to obserrn the pri•prn~ 
tHcula1" 11arallel, an<l distance. of every strokr; to com~ 
pare antl oppose the pat'ls that meet and !ra1'l'l'Sl' tlw 
prrpcndicular. so as to fo1·m a kind of squarr in the 
mind, which is the great and almost the only rule of tJc. 
sig·ning justly; to have regard not 0111,Y to the modl'I. hut 
to the parts akcady dcsigurtl, there being no sarli thiug 
as designing with strict justnrss, but by compa1fog and 
proportioning every part to the first. All the othor rules 
1·elate to pe1·spective. See PAIN'l.'ING, and PERsPEC· 

TlYt~. 

DE SON TORT DEnEsN, in law, a formula usrd in 
action of t1·espass, by way o(' rcJify to the dcfem!au(",; 
plea; signifying that the trespass was his own lolunt.u·~ 
ancl free act. 

DETACHED PIECES, in fortification, are such 
outworks as ai·e detached or at a distance from the bo
dy of the place; as demilunrs, ravelins, bastions, &c. In 
painting the figures are said to be well detached, when 
they stand free and disengaged from cacl1 other. 

DETACHMENT, in military affairs, accrtainnum. 
bcr of soldie1·s drawn out from several 1·egiments or com
panies equally, to be employed as the general thinks pro. 
pe1·; whether on an attack, at a siege, or in partirs to 
sconr the country. A detachment of two or lill'eC thou
sand men, is a comma ml for a brigadier; eight hundred, 
for a colrmel; four or five hundred, for a lirutenant
colonel. A captain nc\.·er marches on a lletachmcnt wilh 
less than fifty men, a lieutenant, an CRSi,;n, an~) two 
SC-l~eants. A lieutenant is allowed tl1irty, and asr1;ic:rnt; 
a111l a serjeant trn Ol' twelve men. Detachments are 
sometimes made of entit•r squac.Irous and battalion". , 

DETENTS, in clock-work, arc those stops. wh1th 
by being lifted up or let down, lock or unlock the clock 
iu sfriking. Sec CLOCK· WORK. 

DETENT-WllEEL, or /wop-wheel, in a clock, thatw~eel 
which has a hoop almost round it, in which there 1S a 
vacancy at which the dock locks. 

DETEilGENTS, in pharmacy, such mctlirines ."'' 
at•e not only soften in,~ Rnd adhesive, but also, b)· apecuhar 
activity, conjoined with a frnita.blc configuration of pa1·ts. 
al'e apt tG abra.rle, an~i rarn' ;ll')JJg with them. surh par
tirlcs a> they lay li"ld on in their passage. See Pu.a
~lACY. 

D~~TERMfNATE PROBLE'1, in geometry, that 
wliirh has but onr, or at h•<U·t, a limited number of an· 
swc1·~. 

nerrr~UE ioi:; a wl'it which lies where anv man comes 
to !\"·>nds or chaLI< either by drliveryor by-fincling:. ~nd 
rt•fusr-s t.J rc-del1r<>r them; and it lies for thP detam111g, 
when the detaining was unlawful. 1 Inst. 28G. 
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In this writ the plaintiff shall rcc°''er the thing detain-

=~~r~~;~,~:;r~~;~~~t~~ 1~~!~~~~f~~·ccr~~~~;1,~ ~~a~r~tu~1~f t~~ 
money, corn, or the like, for that cannot be h..1,1JWD from 
othrr mmw)' or f'orn, unless it is in a hr.g ol' sack, for 
thrn it mav be 1Ji8tin.;ui~hahly ma1·kctl. l!Jit.1. 

But dctfnuc may be brought for a piece of goltl of the 
price of 21s. thon,i;h not for 21s. in monry; fo1· there is a. 
demand of a particulat· piece. Buller, N. P, 30 . 

Ju ordt·r tlH'reforc to g1·ouml an action of detin11r, 
which is only for the dt'taining, these point-, al'e neces
sary: I. That the defendant came hwfully by the guods, 
~s either hy (klivc1·y to him, or finding them. 2. 'rlmt 
the plai11tilf has :i. property. 3. That the goods them
selves arr of' value. And 4. that thev he asrertainc<l in 
point of i!h.:nlity. Upon this, the j11i·y, if they find for 
the vlaintiff, assess the res11crtirn Yalucs of the several 
p:\l'rcls dct ... ined. and also damages for the dctrntio11; 
autl the judgment b conditioaal, that the plaiatiff 1·ecov
('1· the said good&, 01· (if they ca11not be had) their 1·c-

1 . spcctive values, and also the damages for detaining 
them. Iil. 

DE'rINUE OF CHARTERS. An action of dcfiuuc lies 
fol' charters which make the title of lands; and the hrir 
may hav<' dctinuc of' rhat'tcrs, although he have nut the 
land. But if they conct.•1·11 the freehold, the action m.ust 
be in the rom111on-plcas, and no other court. 

DETONATIO'.'<, in chemish'y, the noise and rxplo
sion "hich any substance makes upon the application of 
fire to it. It is also called fulmination; such ~u·c the cx
}llosions of µ;unpowdcr, or fulmi1mti11g silver, gold, &c. 

DETHAl'iGHE', in heraldry, a line ilc1Hlwisc, 111·0-
cccding ahvays from the dexter side but not from the ve
ry angle, dia1;onally athwart the shield. 

DEV AS'I1A Vl'l", or clelJastunrnt bonatestatoris, in law, 
is a writ whirh lirs against executors, for Jlaying debts 
for simple ronfrarl, bd'urc debts or bonds, and speciali
t)('~, or the like; for in this place the executrH's arc as li
able to artion, as il'thc) had wasted the goods of the tcs
tatm· riotousl}', ot• co11rcrted thC'm to their own use; and 
arc compellable to pay such debts by speciality out of 
their own grrnds, to the Yalue of what they so paid ille
gallJ. Cowcl. 

By the 30 G. II. r. ~. if an cxcerutor de son tort 
waste the goods and die, his rxerutors shall 1.ie liable in 
l11t• same manner as their testator woultl have been, if 
he had bren living. And it has since been adjudged, 
that a t·ightful cxcrutor, who wastes the goods of the tes
tatol', is in effect an rxecutor de son tort, for abusing 
11is tl'u~t. 5 l\lod. 113. And his executor or ac.lminis
trato1· is made liabl e to a deYastavit by 4 and 5 W. and 
1\1. '" 24. 
DJ<~YENEHUNT, in law. a writ directed to the rs. 

chrato1•, wht•n auy tt.·1iant of the king holding in capite
1 

dit.•d; anti '' 11~11 hhi san and hri1·, within age, and in the 

ti~~~::<.::~:~::~~;r, l~~:1~d{,:!1c~~vtl::~ :~t~/:}u~~~~o~1~1~;~~~'~;.:~ 
ml'n, i11((ui1·r wh:tl lands and trncmt.'nt ... ~by thr death of 
tht• trnau1. rnm.r .10 the king. Dyer, S60. 

0

pl. 4. 
DE\ ESTI:\ (;. in 11ld law-books. the re>ersc of in. 

nstin.~ 111· i11Hstitun•. Soe th<' article l'l;'YE~TJTURE. 
DE\'ISE. ot·t.:r1•irf. i11 lirrald1·y, paintin.~. J.ndscnlp. 

tul'r, any emblem Uor<l to rrpt·cse~t a cc.rtaiu family, per-

DI ..E 

son, action, or quality; with a •uitable motto, applied in 
a figurative sense. 

DEvh£, in law, the art wl1C'rchy a prrson bequeaths 
his lands or tenements to another. bv his last \\-ill and 
testament. The person who mak~s ·this act, is called 
the d1..1visor, and he in whose favour the act is made, is 
termed in law the devisee. 

DEVOTJO:S, devotio, a sincere and ardent worship 
of the deity. 

DEVOURING, u1 heraldry, is when fishes are borne 
in an esrutcl1con in a feeding posture, for they swallow 
all the meat whole. 

DE,V, a llf'nse moist vapour, falling on tho eal'th in 
form of a misling rain. See 1'1ETEOROLOGY. 

DEX'l'ANS, in Roman antiquity, ten ounces, or+.; of 
theil' libra. 

DEXTER, in heraldry, an appellation given to what
ever belongs to the right side of the shield, or coat of 
nrms: thus we say, bend-dexter, dexter point, &c. 

DIABETES, in physic, an excesssiYe discharge of 
urine. which comes away crude, and exceeds the quan
tity of liquids drunk. See l\JEDICINE. 

DL\GAUSTIC CURVE. a species oft he caustic cur1·es 
formrtl by refraction. Thus if you imagine an infinite 
m1111\icr of rays BA, Il~f, DD, &c. (Pl. XLUl. IIIiscel. 
fig. 40) issuing from the same luminous point n to be 
rcfrackcl to 01· fl'Om the perpcndiculal' 1\1 C by the gh·en 
curve AMD, and so that CE, the sines of the angles of 
incidence C~\IE, Uc always to CG, the :;;ines of the re. 
fradrd an,e;ks CMG, in a given 1·atio; thcH the Clll'YC 
HFN, which touches all the rcfl'actrd rays, is calle<I 
tho diacanstic, or caustic refraction. See CAus•rrn 
CURVE. 

DIACHYLON, in pharmacy, an emollient digestive 
plaster. Sec PHAR>IACY. 

DIADELPHIA, in the Linnrean system of botany, a 
class of 11lants, the seventeenth in Ol'der; comprehemling 
aH those with papilionaceous ancl hermaphrodite flowers, 
and l~guminous seed-vessels. See BOTANY. 

DIADE~I, in antiquity, a head-iland, or allct, worn 
by kings, as a badge of their royalty. It was made of 
silk. thread, or wool, and tied round the templc.s and 
fol'chcad, the ends being tied behind, and let fall on the 
neck. lt was usually white, and quite plain, though some
times embroidered with gold, and srt with peal'ls and 
precious stones. In latter times, it came to !Jc twisted 
round crowns, laurels, &c. and even appeal's to have 
been \>Orn on divers parts of the body. 

DIADE).J, in heraldry, is applied to certaiu cil"Cks or 
rims, serving to inclose the crowns of SO'\-'et•cigns and 
to bear the globe and cross, or the flower-tlc-luccs for 
their crest. 

. Dl.iEHESIS, in surgery, an operation srning to di
v~tle and separate the yrnrt when the continuity is a 
hrnclrance to cure. Sec SuRGBRYa 

D11EnEs1s, in medicine, is the consuming of the ,·csscls 
of an animal body. Sec lll.ElHCINE. 
. D LJ·.:.ttEs1s,. in . grammar, the tlh-ision of one SJllalJie 
rnto two, wh1cl.1 is u!=iually not('d l>y two puints over a 
letter. as aulai instead of aulre, dissolucn<la for tlis
soln111la. 

of ~fa~i~~J,~;.:1~e ~~\c~i~~1~:,ti11~~t~ic~~~n~n~t ~:~~~~~ 
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~~tc~~~!~r:Jtc:':.~~~ l~~~!~d~~~~~~o~~~a~l:~:~,n ~{ti~~~ :tg~·~r~cd at the !n~crscction of th~ stile and J•lane of 

their own tribe, and from their sentence an nppcal lay to ti:~ h~u;·_1f.,::r ~~~~~~:Js{h~n~tl~~,:~:::~:,~;~:~! !::~;~ii~ 
tlu~)sI';{'g-;0~~~·6~· in medicine, a term given to those l'lc~V~/~111~1i~·11co;;,;;;:~~~i~~.to explain the <lilfmnt pri11ti-

signs whicl1 indicate the present state of a disease, its The universal principle on wlllcb dialing dcprnd, 
nature and cause. Sec MEmcnrn. If the whole earth a 1' c p (Plate XL!. ilg. t.) w~; 

DIAGONAL, in geometry, a right line drawn across ~mnspal'cnt ~nd hul~ow, like a s1ihcrc of glass, and had 
a quadl'ilateral figutc, from one angle to a11othcr, hy 1ts equator d!Vldctl .mto t\\cnty-fout equal part.• by 80 
some called the diameter. Thus ab ln plate l\lisccl. ma!1y J~rnrtdian scnuc1_rclcs, a,, b! c, d, e,,f, g, ~<" ... one of 
fig. 41. is called a diagonal. It is demonstmble, l. That winch 1s the gcogl'>~plucal mcndmn of any given Jilacr, 
e1ery diagonal divides a 1iarallelogram into two equal as London (winch is supposccl to be at the point a)• and 
parts. 2. That two diagonals dtawn in ""l parallelo- if the hours ?f XU were marked at the CfjUator, both up
gi·am bisect each other. s. A lmcfg, passwg Uu·ough on that mer1~1a11 and the up1los1te one, amt all the i·c~t 
the middle point of the diagonal of a pa1·allelognun, tli- of the hours m order on the rest of the mericlians· those. 
vie.ks the figure into two equal partC:J. 4. That the dia- mei·idians would lw the hour-circles of London: tiicn, if 
gonal of a s11ua1·c is incommcusurahle with one of its the sphc1·e had an opake axis, as PE p, trrminatinir in 
sides. 5. That the sum of the squares of the diagonals the 1iolcs P and p, the shadow of the axis would fall~ip
of every parallelogram is equal io the sum of the squares on crnry pa1•t1cu1ar mer1d1an and hour, when the sun 
of the four sides. came to the \>lane of the opposite meridian, and would 

DIAGRAM, in geometry, a scheme for explaining consequently show the time at Londou, and at all other 
and demonstrating the p1·opertics of auy figure, \Vhcthcr places on the meridhm of London. 

tr~i;~~~,~~~a~~~i.~cl~;n~i~ians (from the Greek), the mi~~l~~;n!'~o1I~~,~~~ ~~ :Jt\~ ~I~: ~~:i:~~\~~~~i;::~ 
name given by the ancients to .the table, or model, re- of London, one half of the axis EP would be abO\c the 
presenting all the sounds of theu· system. plane, and the other half below it; and if straight lines 

DIAL, or sun-dial, is a plane, upon which lines are were drawn from the centre of the plane, to tho'e points 
described in such a manner, that the shadow of a wire, where Hs circumfc1·encc is cut IJy the hour~cir'Cles of the 
or of the upper edge of a plate stile, erected perpendi- sphl\1·e, those lines would be the hour-lines of a horizon. 
cularly on the plane of the dial, may show the true time ta! dial for Lo•don: for the shadow of the axis woul• 
of the day. The edge of the l'late by which the time of fall upon each particular hour-line of the dial, when it 
the day is found, is called the stile of the dial, which fell upon the like hour-cii·clc of the sphere. 
must be parallel to the earth's axis; and the line on which Vertical dials.-If the plane which cuts the sphere be 
the said plate is erected, is called the suiJstHe. 'The an- upl'ight, as AFC G (fig. 2), touching the given place 
gle included between the substile and stile, 1s called the (Loudon) at F, and directly facing the meridian of Lon
clcrntion, or height of the stile. don, it will thcn liecome the plaRe of an erect directsoulli 

'!'hose dials whose plaucs are parallel to the plane of dial; and if right lines be drawn from its centre E, t• 
the horizon, are called horizontal dials; an<l those dials those points of its circumference where the hour-rirclr~" 
whose planes are perpendicular to the plane of the hori- of the sphe1·c cut it, these will lie the. hour-lines of aver
zon, al'e called vertical or c1·ect dials. tical or t.lfrcct south dial for Lou<lon, to which the JioW"S 

'!'hose erect dials, whose. planes directly front the a1•c to be set as in the figure (contrary to Uwscon a ho· 
north or south, arc called du·ect north or south dials; rizontal dial); and the lower half Epof the axis will cant 
and all other erect dials are called drcliuers, because a shadow on the hour of the day in this dial, at tbe same 
their planes arc turned away from the north or south. time that it would fall upon the like hour-circle or the 

Those dials, whose planes are neither parallel nor sphere, if the dial-plane was not in the way. 
perpendicular to the plane of their horizon, are called Iuclining and reclining dials.-lf the plane (still fac
inclining or reclining dials, acc01·diug as their planes ing the meridian) be made to incline, or recline, by any 
make acute or obtuse angles with the hol'izon; and if given nu ml.let· of degrees, the 1.Jour-circles of the sphere 
thci1• planes arc also tumcd aside from facing the south will still cut the edge of the plane in tho•c points to 
or north, they are called dedining-incli11ing 01· declin- which the hour-lines must lie dra1\'n straight from the 
mg-reclining dials. centre; and tlte axis of the sphere will cast a shadow .. 

'l'he intersection of the plane of the dbl, with that of ' these lines at the respective hours. The lik<> will still 
the meridian, passing through the stile, is called the me- hold, if the plane he made to decline by any gi\Cn num· 
ridian of the dial, or the hour-line of XU. ber of degrees from the meridian, towards the ea.•I ot 

Those meridians, whose pla11rs pass through the stile, west: provided the declination be Jess than ninety de
an<! make angles of 15, 30, 45, 60, ;5, and 90 degrees grccs, 01' the reclination he less than the co-lat1tode or 
~~~~11 o~h; 2},e~~~ a~~l~~l~hl~o ~~~~~t·£~-!~ic!~1 c~n ~tl~·~i~· tJ~~l~;.~~~: ~';.c sW1~:c /. o1:11;,\1r t~f a1~xi~J ~1~ f ~'~~~~~!~c;-~;v!1~~:1~0~1~o;I~ 
t10ns with the plane of the dial, ar·c called ho11r-liJ1es. tlic tkd1uatitin is quite 90 drg1·ccs, nor when the re(Ji .. 

In all declining clials, the substilc makrs an angle\\ ith natiou is C'}U<d to the co-latitude; because, in these tw• 
the hour-lin_e of XU; and this angle is called the distance msrs, the Rxis has no elevation abo,-e the plane of tile 
of the substile from the meridian. di.II. 

The declining plane's dilferenrc of longitude, is the And thus it ap11cars, that the J>laue of every dial "° 
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pl'fM'nl• the 11lane of so1ne great drdt• upon the ea1·th; 
and the gnomon the earth's axic;; wheth<'r jt he a small 
wi.~c, as in the above figures, 01· the etlge of a thin pJatc, 
a.it in the common horizontal dials. 

The whole earth, as to its bulk, is but a point, if com
pa.rrd to its di~tance from the Run: aml therefore, if a 
&mall sphere of glass he placed upon any Jlai·t of the 
eal'th's surf arr, so th;1t its axis be 11aralld to tl1c axis of 
tlw t'Rrtli; am) the sphere ham such lines upon i1, anti 
surh plaurs within it, as al>o\'C described; it \\ill show 
the hou1·s.of the day as truly as if it were placed at the 
eartl1's centre, aml the shrll of the earth were as trans
parent "" glaSH. Se<' figs. l and 2. 

nut bccau~c it i'i impossible to have a hollow sphcre
of glass l><'rfcctly true, blown round a solid plane; 01· if 
it was, '"' C'oul<l not get at the plane within the glass to 
Sl't it in any given positiot1; we make use of a wire 
sph<•rc to explain the principles of dialing, by joining 
twrnty-foU1' semirirrlrs together at the poles, auet put
tin,i; a th-in llat plate of hra~s within it. 

JJiulin!J by lite ccrmman terrestrial glabe.-A common 

r~:::~ el~l~:~i~\j\aC1!VSCClj:i~)jl;~J~~i~ll;~~~·,ll~~~l f~l~~~~:l~ht;:\-~~~~~ 
be clt•vatcd to the latitude of a given 11Jace, and turned 
about until any of tt.cse meridian~ cut~ the hm·izon in 
the north point, where the hour of XII is supposed to 
he markell; the rest of the meridians will cut the horizon 
at the respective distances of all the other hours from 
XII. Then, if these points of distance he marked on the 
horizon; and the glol>e be taken out of the h0t·izon, and 
a Jl:it board or plate he put into its place, e>·en with the 
sutof'ac<' of the horizon; and if straight lines be drawn 
from the centre of the honrd, to those points of distance 
on the horizon which were cut by the twenty-four mcri
llian semicircles; thcsr lines wm be the hour-lines of a 
lull"izonta.1 dial for that latitude, the edge of whose gno
mon must hr in the ,·e1·y same situation that the a..xis of 
the ~lube '"as, before it was taken out of the horizon: 
that is, the gnomon must make an angle with the plane 
.,f lhe dial, equal to the latitude of the place for which 
the dial i~ made. 

If tl1c pole of the glohc be elerntrd to the co-latitude# 
of the given place, and any meridian be brought to the 
rnwth point of the horizon, the rest of the mcl'idians will 
cut the horizon in the 1·espectil'c distances of all the 
hout·~ from Xll, for a direct south dial, whose gnomon 
must rnn.kr an angle with the plane of the dial, equal to 
the co-latitude of the place; and the hours must be set 
the conti·ary way on this dial, to what they are on the 
ho1·izontnl. 

But if your globe l1ave more than twenty-four meri
dian st•mkirdes upon it, you must take the followin"' 
uu•thoc.I for making horizontal and south dials IJy it. 

0 

'lo cmislruct a lw>"i"o11tal di111.-Elevate the polo to 
tlw lalitud1• of )OU!" placo, and turn the globe until any 
pa!·ticul.ar mrlid.ian (suppmu.• thr first) comes to the north 
twant ol U11• honzon, a.ml lhr opposik mrridian will cut 
tht• lwl'iz1111 in the south. 'l'liru, set the hom·-indcx: to the 
UJllH'l'lllO!'tt X~ l 011 it11 C'il'dL'j Which done, turn the gJubc 
"-l':o,f\\ ar·d u11t1l fillt.•rn degret~s of the equator 1mss umlcr 

• 1f th1 h1.ti1Udc be suhtrnctcd from 90 degrees, the rem:i.indc-r is 
~~!~·J. U1t co·lalLtllde, or comph:ment cf Ulc liatitude. Sec Ocoo1u •• 

the bra..-=>rn mrl'ic.H:m, and thrn 'Le linm·-incle_~ will br f' t 
I (fol' tltc siun liHn-cs fifteen <lr,'jrrrs cn·1·y houl'); aurl 
the first mrrillia.11 will cut the l101'i:zon in the numhct• o.' 
deg1·ees from the north point, that I is distant from XI I. 
Turn on, until lil'tccn nio1·e dcgT1•rs of the equatm· JMi;
unclcr the brazen meridian, and tlte ho11r-i11dex will b1· 
theu at II, and the fi1·st meridian will cut the horizon in 
the number of lir.i;1·ees that II is distant from XII: a11ol 
so, by making· fiftt.~cn dcgr{'rs of the equator paf.>S undc1·. 
the brazen mr1·i<lian for enry hour, thr first mc1·idia11 ol 
the ~lobe will cut the horizon in the lli~t;\nCt'" of all lhl· 
hour.~ from XU to YI, which is just ninety dcg1·ecs; and 
then you need go no farther; for the disfanccs of XI, X, 
IX, YIII, Vil, and VI, intheforenoou, •u·e the same from 
Xll, as the distauces of I, II, III, n·, Y, and YI, in the 
aftcl'noon: and these hour-lines continued through thr 
cc11tl'e, will girn the opposite hour-lines on tbe othr1· half' 
of the dial: IJut no more of these lim•s need he dl'avm, 
than what answer to tlie sun•s continuance aborn the h<> 
rizon of youl' i1lace on the longest day, which may Uc ca 
sily found. . 

Thus, to mnke an horizontal dial for the latitude o;· 
Loni.lon, whirh is about 51 t degrees nol'th, elentte the 
north pole of the globe 51! degrees above the north point 
of the horizon, and then turn the globe, until the fil'St 
meridian (which is that of London on the English ter
restrial globe) cuts the north point of the horizon, and 
set the hour-index to XII at noon. 

Then, tuming the globe westward until the index: 
points successively to I, II, III, IV, V, and VI, in the 
afternoon; 01• until 15, so, 45, 60, 75, and 90 dcg1·ecs of 
the equator pass unde1· the brazen meridian, you will find 
that the fit•st meridian of th<1. globe cuts the ho1·izon i11 
the following numbcl's of degrees from the north towards 
the cast, viz. 11-J, 24!, SST\' 53h 7li-P and 90; which 
are the respective distances of the above hours from XII 
upon the plane of the horizon. 

To transfe1· these, and the rest of the hours to a hori
zontal jllane, draw the J>axallel right lines a c and b d 
(fig. S) upon that plane, as far from each other as is 
equal to the intended thickness of the gnomon or stile of 
the dial, and the space included between them will be 
the meridian or twclxe-o'clock line on the dial. Cross 
this mcri<lian at right angles with the six-o'clock line 
g h, and setting one foot of your compasses in the in
tcl'section ft.~ a.o; ace1~trc, describe the quad1·ant g c witli 
any convement radrns or opening of the compasses; 
then setting one (oat in the intersection b as a centre, 
with the same radius describe the quadrantj h, and di
v1~e each quadrant into ninety equal parts or degrees, 
as m tile figure. 

Because the hom·-lincs are Jess distant from each other 
about noun, than in auy other pat·t of the dial, it is best 
to have the centres of'thesc qua.drnuts at a li!Ue distance 
fJ;om the centr·e of the dial-plane, on the sidr opposite to 
XU, 111 order to onlarge the hout·-distanccs thereabout 
under thr same angles on the pl:tnf•. 'rl1us, the rrntrr. of 
the plane is at C, bui the centres of the quadrants at a 
:tnd b. 

Lay a ruler over the point b; and kce11ing it there for 
ti•.~ centre of un the al"lc1·noo11 hom·s in the quaclrautJ h; 
d1 "" the hour-line of J, thruus·h 11 t de!';rc'es in the qua
drant; the l.tour-li11eof ll, through 24.j-'degt·ees; of HI, 
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through $BT',; degrees; IV through 5$h and V tlll'ough 
71-11': and because the sun rises about four in the morn
ing on the longest days at London, continue the hour
lines of IV and V, in the aftemoon. through the centre 
b to the op)losite side of the dial. This done, lay the ru
ler to the centre a of the quadrant e g, and tlu·ough the 
like divisions 01• dcgt•ccsoftha.tquadrant, viz. 1q., 2-l!, 
ss1 1"f' 55h and 7ly1-p draw the forenoon hour-lines of 
XI, X, IX, VIU, a11d VIl; and because the sun sets 
not before eight in the evening on the longest days, con
tinue the hour-lines of VH and Vlll in the forenoon, 
through the cent1•e a, to VII and VIII in the after11oon; 
and all the honr-lines will bo finished on this clial; to 
which the houl's may be set, as in t11e figure. 

Lastly, th1·011gh 51 ~degrees of either r[<tadrant, and 
from its centre, draw th<W!.l'gl>t line a g fo1· the hypothe
nuse or axis of the gnoni611:;a g i; and from g, let fall 
the pcrpcnclicular g i, up<iil · the meridian line a i, and 
the.re will be a triangle made, whose sides are a g, g i, 
and i a. If a )llate sirnil;IJ'JQ this triangle be made as 
thick as the distance between the lines a c and b d, and 
set nprigl~t between them, touching at a and b; its hypo
thenuse a g will be Jlarallcl to the axis of the wol'ld, 
when the dial is truly set, and will cast a shadow on the 
hour of the <lay. 

The trouble of dividing tl>e two quadrants may be 
saved, by means of a scale with a line of chords upon it: 
for if we extend the compasses from 0 to 60 degrees of 
the line of chords; antl with that extent, as a radius, de
scribe the two quadrants upon their respective centres, 
the above distances may be taken with the compasses 
upon the line, and set off upon the quadrants. See IN
STRUMENTS MA'l.'U~MATICAL. 

To make an ei·ect direct south rlial.-Elevatc the pole 
to the co-latitude of your place, a»d )lroceed in all res
J>ccts as above taught for the horizontal dial, from VI in 
the morning to VJ in the afternoon; only the hom·s must 
be revel'scd as in figure 4, and the hypo1.henuse a g, of 
the gnomon a g f, must make an angle with the dial
plane equal to the co-latitude of the place. As the sun 
run shine no longer on this dial, than from six in the 
mominig until six in the exening. tl1ere is no occasion 
for having any more than twelve hours upon it. 

To make an erect dial, declining from the south towa,.ds 
the east or west.-Elevate the pole to the latitude of 
your pl ace, and screw the quadrant of altitude to the 
zrnith. Then if the dial declines towarcls the cast (which 
we will suppose it to do at present), count in the horizon 
the degrees of cleclination, from the cast )lOint towards 
the north, and bring the lower encl of the quadrant to 
iliat deg1·ee of declination at which the reckoning ends. 
This clone, bring any Jlarticular meridian of your globe 
(aF. suppose the first meridian) directly umkr the g1·a
iiuatcd edge of the UJl'Per Jlart of the brazen meridian, 
a~tl set the hour-irnlex to XU at noon. Then, keeping 
tlJc quadi·ant of a]titmlc at the degree of declination in 
the horizon, turn the globe eastwal'cl on ils axis, aml ob
serve the degrees cut by the fi1·st meridian in the qua
dra1;tof altitude (counted from the zenith) as the hour
mdrx comes to XI, X, IX, &c. in the fore11oon, or as 15, 
30, ~~' &.c. degrees of the ec1 uator pa'iS under the brazen 
mernhan at these l10urs i·espectively; and the degrees 
'then cut in the quadrant by the first meridian, are the 

respective distances of the forc~oon hours rrom xn on 
the plane of th~ <ha!. For the alt<rnoou ho111•,, turn the 
quadrant of altitude round the zenith until it come< lo 
the degree in the horizon ~pp~sik to that wlwrc it was 
placed before; namely. as tar ll'um th<.· west point or the 
horizon towards the south, as it MIS set at first frcm1 1hc 
east point. tow~t·ds th~ north; and tu!·n the globe west. 
ward on its axis, until the first meridian comrs to the 
Ltraz.cn meridian again, and the ho111•-indc:x to XII: thrn, 
co~1tinuc to turn the glolrn westwarfl, a.nd as the index 
pornts to the atternoon hours I, U, U I, &c. or as J 5, ~10. 
45, &c. d•grees of the .er111ato1· )lass under tf10 brazen 
memltan, the first met·1dian will cut the quadrant of a]. 
titudc in !lie respectirn number or degrees from tho ze
nith, that each of these hours is from XU on the dial. 
Ami note, that when the fu·st meridian goes off the qua. 
drant at th~ horizon, in the f~rc110011, the hour-intlcx 
shows the tune when the sun Wiil come upon this dial: 
:incl whe!1 it g.oes off the 9ua<lrant in tlie af'trrmon, the 
rndex will pomt to the tune when the sun goes off the 
dial. . 

Having thus found all the hour-distances from XII 
lay th?1~ clo~n upon your dial-plate, .eithrr by dilidin~ 
a se1111c1rcle into two quadra11ts of mncty dt•grcrs each 
beginning at the hour-line of XII, or by ihc line of 
chords. 

In all declining· llials, the line on wliirh the st.ilr ar 
gnomon stands, commonly railed the substile-line, makc11 
an angle with the twelve-o'clock line, and falls among 
the forenoon hour-lines, if tlte dial declines toward the 
east; and amQng the afternoon hour-lines, when the dial 
decliues towa1•ds the west; that is, to the left hand from 
the twelve-o'clock line in the formerrase, and to the righl 
lrnnd from it in the !alter. 

To find the distance of the substile from the twelve.. 
o'clock line.-If your dial declines from the south to. 
wards the east, count the degrees of that declination in 
the horizon from the east )loint towards the north, and 
bring the lower end of the quadrant of altitude to that 
degree of declination where the 1·ccko11ing ends: then, 
turn the globe until the first meridian cuts the hotizon 
in the like m1mber of deg1·ecs, counted from tJie south 
poiut toward the east; and the quallrant a11d first meri~ 
dian will then cross one another at right angles; and 
the number of degrees of the quadrant whicli are inter
cepted between the first meridian and the zenith, is equal 
to the distance of the substile line from the twclvr-o'clork 
line; and the number of degrees of Ilic first meridian, 
which are intercepted between the qua!lrant and the 
north pole, is equal to the elevation of the stile above the 
plane of the dial. 

If the dial declines westward from the south, count 
that declination from the east lJOint of the horizon to. 
wards the south, and bring the quadrant of altitude to 
the degree in the horizon at whkh the rcrkr_ming ends; 
both for finding the forenoon hours, and the di<tanrc of 
the substile from the meridian; and for the afternoon 
hout'S, bring the quadrant to the O)lposite degree in tht 
horizon, namely, as far from the wcsttowartlsthe north, 
anil then proceed in all respects as above. 

Thus we have finished our declining dial: and in 18 
doing, we made four dials, viz. 

1. A north dial, declining eastward by the •ame nWll• 
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IJl'1~ of tkg-rrrs; :'!. a nart.11 clial, d~diniu~ the sarnt: num- tlic viar:c from n.;.~ sralc or Jatii.mk~. antl then pl'occcd in 
bt·r v.l'st; J. n simth dial, tkrlinlng C'Mt: and, 4. a south all rc:-;pP.rb1 for the hour-lint"S .ns in thr lrnriz1mtal tlial; 
dial~ dcdiniti.i; we8t: only, }-llad11,; the p1•011cl' nnnihrr of only l'<'\Cl'sing the hom·~, as iu fig. '2; an1l making the nu
hours, and the stilt or gnomnn i·cspecti\·cIJ, upon each gle of the stilc~s hri~ht cq1rnl to the co-latitudr. 
pla.nr. .FfJt', in thr south-west plane, the suhstilar line The dialing-lines (fig. 5) arc large cnou.~h fnr maki11:: 
falls among thr. aftl'rnoon lio111·s: antl in the soutlH•nst of a dial of nine int he~ m· morr in diameter, aH.d tl1ty at"C" 
tlir c;iamc dedinatir1u. among the foH•nnon houl'!i, at equal drawn suflicient1y exact fol' common 11ractice, to c,·\'r.f 
distance-; fro1u XII • ._\ml so all the morning hour!i on the quarter of an hour. This scale mar be cul off from th~· 
wt·st clcdi11r1• \\ill be like the afternoon hours 011 tile cast plate and pasted upon the \•rnod Ol' pasteboard. which wil! 
dccliur-r: tlir south-cast tkciincr will produrc the north- rcudel' il somewhat more exact than it is on the plate~ for 
west c.ltclinc·I'; a,nd thr f.:lo11th-wr~t declinn, the nortJ1-ea~t being rightly clividctl upon the copper-plate, au<l }ll'intt-1' 
dl"cliner; by only extentling the hour-lines. stile, and sub- off on wet paper, it s'1ri11ks as the papcl' tlrics; but \\hrr 
stile, 'f11ite U1rough the centre: tl1c axis of the stile, 01• it is wcttrd again, it stretchrs to the same sizo as wl1e1i 
etlge that casts tl1e &hadow on the lwur of the day, being newly printed; and if pasted on wliilc wet, it will l'emaiT 
in all dials whatever parallel to th(' axis of the worhl, of that !iizc aftrrwards. 
aml conse<1uc11tl.v pointin,i; to\rards the north pale of the 'Ve shall now show how to make a dial without these 
hearens in nortli latitudes, and to\1,.·arils the south pole iu helps. Divide a quadra11t bto 90 ~qual parts or fle3rcr~ 
south latitudes. fot· taking the t:f' ipcr angle of the stile·s elevation, whit!1 

Jfa ca.~y meOtndfor con!trucli1t.goj<lials.-Il11t brcause is easily done. ev<'ry one uhu would like to make a dial, may pC'rhaps To describe <m horizontal dial.-,Yith any opening f' 

not be provided with n globe to assist l1im, and may ]IJ"O- the compassrs. as Z L (fig. ;), describe the two semirit· 
bably not unde1·:-;ta.m1 the method of doing lt by logarith- rlrs L 1.4' k and L Q k, upon the ccntr·('s Z am! z., \\ !if'i·· 
mic calculation: we sl1all slto\\ how to 1icrform it by the the six-o'clock line crosses the tloublc meridian Jinc, an 1 

]>lain tlialing-linf'!'. or scale of JatitudC's arnl hours (sec divide each semicircle into twelrncqual imrts, beginning 
fig. 5). Sc~les or this !dnd are sold by all mathematical at L; then connect tl1e diYisions which arc equicJista1it: 
insfrumrnt-makcrs. from L, by the parallel lines K ~r. JN, H O, G P, am! 

This is the casir st of all •>echanical methods, and by F Q. Draw V Z for the hypolhrnusr of the stile. ma
murh the best. when the lines are truly divided: not only king the angle V Z E equal to the latitude of JOur place; 
tlie half hour.:.; antl quarters may be lail1 down IJy all of and continue the line V Z to R. Draw the line R r pa
thrm, by CH'l'}' fifth minute by most. and e''f'l'Y single rallel to the six·o·clock Jinc, and set off the dis lance a K. 
mrnute by tlw1'e nherC' the line of hours is a foot 111 Jrngth. from Z to Y, the distance b I from Z to X, c H from Z 

Harn1i; dr.rn 11 a don~le meridian line ab, c fl (flg. 6), to W, + d g from Z to T, and e F from Z to S. Then 
on the plane mtenclt•d for an horjzontal dral, and CJ.ossed draw the lines S s, T t, 'V w, Xx, and Y y, each parallel 
it at right an,i;ks by the six-o'clock lineje (as in fig. 3), to R r. Set off the distance Y y from a to 11, a111l from 
take thr latitutk of your place with the compasses, in the f to l; the distance x X from b to 1 O, antl from g to 2; w 
srale ot'latitudc~, and set that extentfrom c to c, arnl from 'V from c to 9, and from It to 3; t T from d to 8, and from 
a tof, on tl1e six-o'rl?ck 1inc; then, taking.the whole six i to 4; s S from e to 7. and from n to 5. Then Iayin . ..; a 
hou1·s betwC'en the pomts of the compasses 111 the scale of ruler to the centre Z, <lraw the forenoon hour-lines 
hom·::;, with that extent set one foot in the point e, and let through the points 11, 1 o, 9, 8, 7; and laying it to the 
the other foot fall where it w1ll upon the meridian line c centre z, draw the afternoon lines through the points 1, 2, 
tl, as at tl. Do tlir same fromfto b, and draw the right 3, 4, 5; continuing the fore-noon Jiucs of VU and VIII 
Jines e d and.{ b, each of which "-ill be equal in length to through the centre Z, to the opposite side of the dial, for 
the whole scale of hours. This done, setting one foot of the like afternoon hours; and the afternoon lines IV and 
the compa<tscs in the beginning of the scale at XII, and V through the centre ~. to the opposite side, for the like 
extruding the other to each hour on the scale, lay off these morning hours. Set the hours to these lines as in the 

~~~~1111:~~·~~nl~~etof(~l'~~~t~~;~~~~~~·1:~~ll ~·i~~Y~:' t~1:dli~~:sn~~ !~1{ ~~'~:~j <~~~1,~;~t"ti!1~~~st~~ed~tiie or gnomon; an<l the hori· 

bf in the same rnanncr :~s the hour-scak is divided, at~' To cons~ruct a south dial. draw the line V z, making 
!!, 3, 4~ 5. an~l G~ 01~ "Inch tli~ riuarters may also b~ lau.1 an angle wtth the mel'iclian Z L equal to tl1e co-latitude 
do\\n. 1frc11u11'.cd. rhe~ layrng a rule!' .on the porn_t c, of your place; ant.I proceed in a]I respects as in the 
draw the -tii·sl hvo hours 111 the afternoon, from tlrn.t point, above horizontal dial fol' the same Iatituc.le, reversing 

~::~:ci~'1~ 1dt~~ ~:~;;r~.~1 N:~ 1;t~::~,~~~r~s~;<':~,a~d ~ ~iu~:u~;~ !~~~;lot~r~iie a~d-i::~~~~~ the elevation of the gnomon 
the tt·ntrr c to thr ot hrt• side of the dint. for the like hours We sliall now to render this article compld 
of thr mnrnin~: \\ hid1 <lone, ~ay thr ruler on the point a, plain the method' of constructing the dialinD'-lincsc, :~ 
and draw thl' last fin• hour . ., 111 the forenoon throu,~li the some othci·s. " ' 
doh. 5, 4, 9. ?• t, nn. tht• 1in.rf~: co11tinuingtliehom·:lines 'Yitl1 any opening of the comnni:;<;es, as E A (11 • a) 
of \ H arnl \ 111 llll't111p;h the c rntrc a toU1e other side of according to the intended lengd1 ,,f the scale, dc~ciih~ 
tlu· tl1al. fo~· thl' l1kr. lio11!s 11f tl1~ C'\•'nmg; and set the thcci1·clo ADC B, and cross it at ri1rht an ks b. 1 11011r., to thr1r r"prrt11·" line' ns 111 the fi;;urr. Lastly, diameters CE A anti DEB. Di ride the u~dra1tl i ~ 
ma~f' thl' ~11;•111n11 llll's:lmc way ~s tau:;l.1t abo,·e for the first into nine equal parts, and then rarh 1•at·t into t• . 
J101T1:<mt.tl d1 .. I. nm! t,hr.," ho.Ir will be fintshed. . so shall the qmulrant be didihl into ninl't. c uni 

1 
~.11 ' 

To !llDkt en e,.rct •ov.h dial.-Tnke the co-latitude of or degrees. Dl'aw the right line AF' ll foi· 1hc J1~,~ 
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of tl1is quarl .. ant, and setting one foot of the compasses 
in the point A, extend the other to the se,·eral di•·isions 
of the <p1ad1•ant, anti transfer these divisions to the 
line A1''.B by the arcs 10 10, 20 20, &c. and tl1is 
"'ill be a line of chords, divided into 90 uneqal parts; 
which, if transferred from the line back again to the 
quadrant, will divide it equally. It is plain by the 
ii5m·e, that the distance from A to 60 in the line of 
chords, is just equal to A E, the radius of the circle 
from which that line is made. 

• And thcref'ol'e, in laying down any number of de
grees on a circle by the line of chords, you must first 
open tlic compasses, so as to take in just 60 degrees upon 
that line, as from A to 60: ancl tl1cn, with that extent 
as a radius, dcHcrilJc a circle which will be of the same 
size with that from which the line was divided: which 
done, set one foot of the com1rnsscs in the beginning of 
the chord line, as at A, and extend the other to the 
number of dcg1·ccs you want upon the line, which ex
tent, applied to the circle, will include the like number 
of degi·ees upon it. 

Di1idc the <1uadrant CD into 90 equal parts, and 
from each J>0int of division draw riglit Hncs as i, k, l, 
&c. pcq1cndicular to the line EC, which wiJI divide it 
into :dine of sines; and although thcs~ arc seldom put 
among the dialing-lines on a scalr, yet they assist in 
drawing the line of latitudes. For, if a ruler be lai1l 
upon the point D, and over carh divisi,on in the line of 
sines, it _,,.,ill divide the quadrant C Il into 90 unequal 
pai1s, as B a, a. b, &c. shown by the right lines 10 a, 20, 
b, 30 c, &c. drawn along the edge of the ruler. If the 
1·ight line BC be dmwn, subtending this quadrnnt, 
.and the nearest distances ll a, B b, ll c, &c. he taken in 
the compassl's from B, and set upon this Jine in the 
same manner as dil'edcd for the line of chords, it will 
make a line of latitudes BC, equal in length to the line 
of chor<ls A B, and of an equal numbe1• of divisions, 
but unequal as to their lengths. 

Dr;\w the right line D GA, subtending the quadrant 
D A; ant.l parallel to it, draw the right line r s, touch
·ing the quadrant D A at the numeral figure 3. DiYide 
this quadrant into sL'C equal part5, as 1, 2, s, &c. and 
thl'ough these points of division draw right liucs f1·om 
the centre E to the line r s, "hich will di>idc it at 
the points whcl'e the six hours are to he p1acrd, as in 
tlie figure. Jf every sixth 1mrt of the qua<lrnnt be sn!J. 
divided into four equal parts; right lines drawn from 
the rcnt1·e though these points of division, and contin
ued to the liuc r s, will tlivi<le each hour u1>0n it iuto 
'JUartrrs. 

.9 dial an a Card.-In fig. 9, we have the rqwr•enta
t1on of a portalile dial, which may he easily dmwn on 
a card, anll car1·ictl in a pockrt-book. r.rhc lines a cl, 
.a b, and b c, or the g·nomon, must be cut quite through 
1he card; and as the end (£ b of the gnomon is raised 
<>ccasionally above the plane of the dial, H turns u11on 
t,he uncut line c d as on a hinge. 'l'hc dotted line AB 
1nust be slit quite tlirough the ca1·d; am! the thread 

~~~~ \~l l~:ptl:~·~:'.~~l t~l~ii~~t~a~:~~ ~,~.:~~VI~ ~::~t t~~ ~!~~ 
other end of this tlll'ead is

0 
a smail plummet D, an<l on 

tl1c mi<ld!e of it a "1nall bead for showin5 the time of lhe;Y· 

To rectify this dial, set the thread in the •lit rigbt 
against the day of the month, and oh-etch the thread 
from th11 day of the month over the angular )JOint 
where the curve-lines meet at XU; thon shift the brad 
t? that poi11t on the thread, am! the drnl will be rec. 
tdied. 

To find the hour of the day, raise the gnomon (no 
matter how much or how little), and hold the edge of 
the dial next the gnomon towards the sun, so that tho 
U]lpermost edge of the Shadow of the gnomon may jus( 
cover the shadow-li~e; alld the hea~ then playing freelr 
01~ the face of !he dial, by the weight of the plummet, 
~v~l s.how the time of the day among the hou1·-lincs, "" 
it 1s forenoon or afternoon. 

To fnul the time of sun-rising and setting, mon the 
thread among the hour-lines, uutil it either CO\'Cl's isomc 
one of them, or lies parallel lietwixt any lwo; aud then 
it will cut the time of sun-l'ising among: the fort•nuon 
hours, and of sun-setting amm~g the afternoou hours, 
on that day of the year for wluch the thread is set in 
the scale of mouths. 

rro fintl the sun's declination, strctrh thr thread from 
the day of the month o>er the angular point at XII, and 
it will cut the suu·s tlecJination. as it is nnrth or ~mutli, 
for that day, in the archcil scale of north aud so•th 
declination. 

rro find on what days the sun enters the signs; wl1('n 
the bead, as a.I.Joye rcctific(l, moves along orny or llie 
cm·vc lines wluch have the signs of the zotliar marki·d 
upon them, the sun r-ntcl's tlio~e signs OH the daJg 
pointed out by the tlll'eatl iB the sralc of mouths. 

The construction of this dial is \ery easy, especially 
if the rc~uler COlll)lal'eS it au along \\ Hh fig. 10, fili ht 
reads the following explanation of that figui·<•. 

l'.haw the occult line A B (fig. 10), p;u·alkl to the 
top of the card, and c1·oss it at 1·i~ht angles with the 
six-o'clock line EC D; then upon C, as a crntrr, with 
the radius CA, describe the semicircle A EL, antl di
vide it into twelve equal parts (beginning at 1\ ), "" A 
r, As, &c. and from these points ol' tlil ihion, dmw the 
hour-Jines r, s, t, u, 'V, E, w, an<l x, all pa1·alld tu the 
six-o'clock line E C. If carh part of the sernidrcie br 
suhdi•·idcd into four equal part", they "ill.~ivr the half. 
hour lines and quartei·s, as in fig. 9. Draw the right 
line AS D o, making the angle SA ll e1111al to the lati
tude of your place. Upon till' n·ntJ·c A tlrsCl'ilic t!1c 
arrh RS T, and set off upon it the arcs S ll antl ST. 
each equal to 2St dcg1·ces, for Orn su11·s greakst decli
nation; and divide them into 2:3! equal parts, a'i in fig. 
9. Through the intrr8Cctiou D of the lines EC: D and 
AD o, d1·aw the i•ight line }<' D G :\t right angle> lo 
A D o. Lay a ruler to the points A anti R, a111l tlraw 
the line AR F through 2Si deg1·ces or south <lrrlinalion 
in the arc S R; and then laying the ruh.·r to the 1101ulq 
A and T, draw the Hne AT' G tllrough 2:;~ dl'grcr.s of 
north declination in the al'c ST: so shall the lmrs 
ARF and A'l'G cut the line FDG in the ln·oprr 
length for the scale of montlJS. l.'pon thr ceufrc D, 
with the radius DF, describe thescmiei1•<lc.l<' o G;and 
divide it into six equal 11arts, F' m, 1u. n., no, &.<-.and 
from these points of divhion tlra,.,.· the right lim·s mil, 
"i, p k, and q l, each pa1•alkl to o D. Then ,ruin! 
one foot of the compasses in the point F, extend tlte 
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Showing Utt Su11,'s Plai.:e, and Dcdinalio11, and the Equation of Time fur e·i:ery Day of the Fear, 
caku/D.tedfor lite Secant! !'ear after Leap rear. 

Hl\UAU\'. FEDRU.\RY. 

D.<)S Sun's Place. Sun'sDeclin. Equation of [D:lys. Time. D:tJS Sun's Place. Sun"sDeclin. Equation of 
Uays. Time. 

~ 

~;-4S"-t 
-

1 1110° 2i' 2s0 S'S. 1 
2 11 2S 22 SS 4 16 2 
3 12 29 22 SS 4 44 s 
4 1$ 31 S2 47 5 12 4 
5 14 S2 22 40 5 S9 5 

- - - - -
1 =-12° O' 17° l S'S. 131 58"+ 1 
2 13 I 16 56 14 5 2 s 14 2 16 SS 14 12 s 
4 15 3 16 20 14 19 4 
5 16 4 16 2 14 24 5 - --- -

6 15 SS 22 S4 6 6 G 
7 16 S4 22 26 6 SS 7 
8 17 SS 22 19 6 59 s 
9 18 ST 22 10 7 24 9 

10 19 SS 22 2 7 49 10 

- --- ---- --
6 17 4 15 44 14 28 6 
7 IS 5 15 26 14 S2 7 s 19 6 15 7 14 S4 8 
9 20 7 14 4S 14 S7 9 

10 21 7 14 2S 14 SS 10 - - - - ------- - --------- -11 20 S9 2 1 53 s u 11 
12 21 40 21 4S 8 S7 12 
IS 22 41 21 SS 9 0 13 
14 2S 42 21 2S 9 22 14 
15 24 4S 21 12 9 44 15 

11 22 s 14 9 14 S9 11 
12 23 9 IS 49 14 SS 12 
13 24 9 13 29 14 37 13 
14 25 10 13 9 14 35 14 
15 26 10 12 49 14 SS 15 - ----------

16 25 44 2 l 1 10 4 16 
17 26 46 20 50 19 25 17 
18 27 47 20 SS 10 44 18 
19 28 48 20 25 11 s 19 
llO 29 49 20 13 11 21 20 

- ---- --- - - -
16 27 11 12 28 14 29 16 
17 28 11 12 7 14 25 17 
lS 29 12 11 46 14 20 lS 
19 )( 0 12 11 25 14 15 19 
20 1 rn 11 s 14 8 20 - ---------- - ---- ----- -21 .::::- 0 50 20 0 11 SB 21 

22 1 51 19 46 11 55 22 
2S 2 52 19 SQ 12 11 23 
24 s 53 19 18 12 26 24 
25 4 54 19 4 12 40 25 

21 2 13 10 42 14 2 21 
22 3 13 10 20 13 54 22 
2S 4 lS 9 58 IS 46 23 
24 5 14 9 36 13 S7 24 
25 6 14 9 14 13 2S 25 - - - - ------- - ---- ------26 5 55 18 49 12 5S 26 

27 6 56 18 34 15 6 27 
28 7 57 18 18 IS 18 28 
29 8 58 18 l! IS 29 29 

26 7 14 8 52 13 18 26 
27 8 14 8 29 IS 8 27 
2S 9 15 8 7 12 57 28 

so 9 58 17 46 lS 39 30 
31 IQ 59 17 30 lS 49 SI 

;:: 
~ 



Days Sun's Place. 

- ---
1 xto0 is' 
2 11 15 
3 12 15 
4 JS 15 
5 14 15 

- ---
6 15 15 
7 16 15 
8 17 15 
9 18 15 

IO 19 15 
- ---
II 20 15 
12 21 15 
13 22 14 
14 23 14 
15 24 14 

- ---
16 25 13 
17 26 IJ 
18 27 12 
19 28 12 
20 29 11 

- ---
21 'Y' 0 II 
22 I 10 
2:; 2 10 
24 3 9 
25 ~ 9 

,.---- ---
26 5 8 
27 6 
28 7 6 
29 8 6 
90 g . 

\st 10 4 

1'.JJBLE, 

S!towi11g the Smi's Place aud .Declination, and the Equatio" of Time for e11ery Day of the rear, caU:ulatedfor the 
Second Year after Leap Year. 

M:ARCIJ. APRIL. MAY. 

Sun'~ Decl\n. Equation of Days. 'lime. 
Uays.I Sun's .Place. I Sun's Declin. I E'q~~~oe~ of !Days. Days Sun's Place. Sun'sDeclin 

- - ------
Equatienof 

Time. 

---
1° 44'8. 12' 45"+ 1 , ,.,,o ,. I '° ,.'N ·1 " , .. + 

l lj!0° 211 14° 57'N . s' 2"-

7 21 12 S3 2 12 2 4 46 3 49 2 11 19 15 15 s 10 

6 58 12 21 3 13 1 5 9 3 31 3 12 18 15 33 s 17 

6 35 12 8 4 14 0 5 32 3 13 4 13 16 15 51! 3 23 

6 12 11 54 5 14 59 5 55 2 55 5 14 14 16 8 3 29 

-------
5 49 11 40 6 
5 26 II 26 7 
5 2 11 14 8 
4 39 10 56 9 
4 1G 10 41 to 

-1--1--IT 6 15 58 6 17 2 37 6 
7 16 57 6 40 2 20 7 
8 17 56 7 s 2 2 8 
9 18 55 7 25 1 45 9 

10 19 54 7 4 7 1 28 10 

- ---------
6 15 12 16 25 s 35 
7 16 10 16 42 3 40 
8 17 8 16 58 3 44 
9 18 6 17 14 3 48 

10 19 4 17 30 s 51 

----·~- -
3 52 10 25 11 
3 29 IO 9 12 
3 5 9 52 I S 
2 41 9 S5 14 
2 18 9 18 1 5 

-1-1-1--T 11 20 53 8 9 t 12 ti 
12 21 51 8 31 0 55 12 
IS 22 50 8 5S 0 39 IS 
14 23 49 9 15 0 23 14 
15 24 4 7 9 S7 0 8 15 

- --- ---
11 22 2 17 46 3 54 
12 20 59 18 1 3 56 
13 21 57 18 17 3 57 
14 22 55 18 Sl 3 58 
15 23 53 13 46 3 59 

------- -·---------- - ---------
1 54 9 I ! G 
1 30 8 43 1: 
I 7 8 25 18 
0 43 8 7 19 
0 19 7 49 20 

------ -

161 25 46 9 58 0 7- 16 
17 26 44 10 19 0 22 17 
JS 27 43 10 40 0 36 18 
J 9 28 41 11 l 0 50 19 
20 29 40 11 22 l 4 20 

- ·----------

16 24 51 19 0 3 59 
17 25 40 19 14 s 58 
18 26 46 19 27 3 57 
19 27 44 19 41 3 55 
20 28 41 19 53 3 53 

- ---------
0 4;\ 7 31 21 
0 28 7 12 22 
0 52 6 54 2 $ 
l 15 6 35 2~ 

1 39 6 17 25 

-----
26 2 2 5 53 

2 26 5 :;9 27 

2 50 5 21 2• 
~ 1.1 5 2 :19 

S S6 4 44 30 
8 SU 4 ~ ... 31 

21 lj 0 38111 43 1 17 21 
22 1 37 12 s l so 22 
23 2 35 12 23 l 42 23 
24 3 33 12 43 l 54 24 
25 4 52 15 3 2 5 25 

~ --;-;;;;-

1

-;;-;;- -;--1-6 - 26 

2i 6 28 1 ;1 42 2 26 27 
28 .. 2i" 14 1 2 $6 28 
29 8 25 14 20 2 43 29 
30 9 23 14 38 2 ;j,J 50 

21 29 39 20 6 3 50 
22 II 0 37 20 18 3 46 
23 l 34 20 50 3 42 
24 2 S2 20 41 3 SS 
25 3 29 20 53 S SS ,_ __ ---
26 4 27 21 3 3 27 
27 5 24 21 14 3 21 
28 6 22 21 24 3 H 
2!> 7 2n 21 SJ s 7 
30 8 li 21 4.1 2 59 
31 9 15 21 52 2 51 

Days. 

,_ 
1 
2 
3 
4 
5 

,_ 
6 
7 
8 
9 

10 
-

11 
12 
13 
14 
15 

-
16 
Ii 
18 
19 
20 

-
21 
22 
2S 
24 
25 -
26 
27 
28 
29 
so 
SI 

t::i 
> r 



T.1BLE, 

Blwwirw the Sun's l'la.ce, a11d lJcdinfltion, (Lnil the Eqnation of 1'ime Jut t"t'tl'!f JJuy of the rcnr, cafr11fllhilfur tNr. 
8econcl rear ajtt:r Leap rt:ar .. 

JU:\E, 

... ;u11':1 Place -kin's Declin . Equation of Jays. 
Time. 

----- --- --- -
l fl L0° 12' 22° O':\ 2 1 42"- 1 

11 10 22 s 2 3~ 2 
12 7 22 16 2 24 s 

4 13 4 22 24 2 14 4 

' H 2 22 Sl 2 4 5 
- ------ --- -

fj 14 59 22 37 1 54 6 
1.5 57 22 4J 1 43 7 

s IG 54 22 49 I S2 8 
9 L7 51 22 55 l 21 9 

llJ 18 49 23 0 l JO IO 

- ------ ----
11 19 46 23 4 0 58 11 
19. 20 43 23 9 0 46 12 
LI 21 40 2S 12 0 S4 JS 
14 22 SS 23 1fi 0 22 14 
15 23 35 2S 19 0 6 15 

- --------- -
16 24 32 2S 21 0 s + 16 
17 25 29 2S 23 0 16 17 
18 26 27 23 25 0 28 18 
19 27 24 23 26 0 41 19 
20 28 2 1 2S 27 0 54 20 

- ------ ----
2 1 29 18 23 28 I 7 2 1 
22 ~ 0 16 23 28 I 20 22 
23 I IS 23 28 1 SS 2S 
24 2 10 2S 27 I 46 24 
2.1 s 7 23 26 1 59 25 

- --- --- --- -
26 4 5 23 24 2 11 26 
27 5 2 23 22 2 24 27 
28 5 59 23 20 2 S7 28 
29 6 36 23 17 2 49 29 
so 7 <;S 25 14 s 1 so 

JUL\'. 

Uay•I_:~~ Sun's Dccbn. 

1 !!Ci" s0 5 1' 23° lO'N. 
2 9 48 23 6 
3 10 45 2S 2 
4 11 42 22 57 
5 12 40 22 52 

- ---
6 13 37 22 46 
7 14 34 22 40 
8 15 S l 22 34 
9 16 28 22 27 

10 17 26 22 20 
- ------

11 18 23 22 12 
12 19 20 22 4 
IS 20 17 21 56 
14 21 14 21 47 
15 22 12 21 SS 

- ------
16 23 9 21 29 
17 24 6 21 19 
18 25 3 21 9 
19 26 1 20 58 
20 26 58 20 47 
- ------
2 1 27 55 20 36 
22 28 52 20 24 
23 29 50 20 13 
24 Q. 0 47 20 0 
25 1 44 19 48 

- ------
26 g 42 19 35 
27 3 39 19 22 
28 4 S7 19 s 

129 
5 34 18 54 

so 6 SI 18 40 
SI 7 29 18 25 

Bquationof' 
Time. D.1ys 

s' ts"+ I 
3 25 2 
s 36 s 
s 48 4 
s 58 5 
--- -

4 9 6 
4 19 
4 29 8 
4 38 9 
4 47 10 

--- -
4 56 11 
5 4 12 
5 11 13 
5 18 L4 
5 25 15 
~-- -

5 SI 16 
5 S7 17 
5 42 LS 
5 47 19 
5 51 20 
--- -

5 54 2L 
5 57 22 
G 0 25 
6 2 24 
6 s 25 
--- -

6 4 26 
6 5 27 
6 4 ~" 
6 3 ~9 

6 2 so 
6 0 S L 

..\UC.t:Sl'. 

D')·s., Sun'> Place. Sun's Declin. Eq•~·~~:~'. of ID!lP· -,---------! st 8° 26' 18° 10'.1\'. 5' 5':'"+ 
2 9 24 I 7 SJ 5 54 

10 2 L 17 40 5 50 
11 19 17 N 5 46 
12 16 17 8 5 40 

6113 14 7 14 11 
8 15 9 
9 16 6 

10 17 4 

1G 52 
tG S5 
16 19 
16 2 
lJ H 

35 
28 
21 
14 

7 
8 
9 

10 -·-1---1---1-· 11 18 2 \ 5 27 4 57 t I 
12 18 59 15 9 4 47 12 
131 19 57 14 51 4 37 l S 
14 20 54 14 SS 4 27 14 
15 2 1 52 14 14 4 16 15 

----
16122 50 113 55 4 4 lb 17 23 47 13 36 3 52 17 
18 24 45 13 17 3 :30 I~ 

19 25 43 12 58 3 26 19 
20 £G 4 1 12 SS 3 13 20 

-;;-~-;-I~-~-;--;-;;--;---
22 28 s6 11 58 2 45 22 
23 29 S4 11 58 2 SO 23 
24 '!J! 0 32 11 J 8 2 14 24 
25 I 30 JO 57 I 59 25 

----.-------
26 
27 
28 
29 
30 
31 

28110 SG 2G 10 15 
24 9 54 
22 9 SJ 
20 9 12 
18 8 :.o 

43 12"1 26 2 7 
9 28 

52 29 
3.j 30 
17 g1 

~ 
F 



T.4BLE, 

Showing lite Hun's Place wnd Declwatiou, a1td the Eq11ation ef Timefo1· e'l!ery Day ef lite Yea.r, calculated for the 
Second Year after Leap Year. 

Days.I Sun's Place 

llJ? s0 171 

9 15 
10 IS 
11 11 
12 9 

JS 
14 
15 
16 

10 I 17 

11 117 59 12 18 58 
13 19 56 
14 20 55 
15 21 SS 

SEPTEMBER. 

Sun~s Decl'ii1 

8° 29' 
8 7 
7 45 
7 2S 
7 

38 
16 
53 
31 

8 

45 
22 
59 

s 36 
s 13 

Eq~?i~oe~ of IOays. 

O' 2 11
- 1 

e 20 
S9 
58 
18 

37 
57 

2 18 
S8 
58 

s 19 
40 
. 1 

4 22 
4 43 

6 
7 
6 
9 

10 

11 
12 
IS 
14 
15 

wl-;-;----;-;o-~-~ w 
17 23 50 2 27 5 25 17 
18 24 49 2 4 5 46 18 
19 25 47 1 40 6 7 19 

._::i_I~-~~-~ ~--=~ _::i_ 
21 127 45 0 54 6 49 21 
22 28 4 l 0 30 7 10 22 
25 20 42 0 7 7 so 25 
24 "" 0 4 l 0 16 s. 7 51 24 
25 I 40 0 40 8 11 25 

~\---;-;;--;--;--;--;;-- 26 
27 3 SS 1 27 8 52 27 
28 4 :Ji 1 so 9 12 28 
~9 5 :36 2 14 9 Sl 29 
SO G 35 2 37 g 51 so 

Days Sun's Place 

-
I ::!!::: 7° 34' 
2 8 SS 
s 9 SS 
4 10 32 
5 11 SI 

- ---
6 rn so 
7 13 29 
8 14 29 
9 15 28 

10 16 27 
- ---

11 17 27 
12 18 26 
13 19 26 
14 20 25 
15 21 25 

- ---
16 22 24 
17 23 24 
lB 24 23 
!9 25 23 
20 26 23 

- ---
21 27 23 
22 26 22 
!S 29 2~ 

24 Tit 0 22 
25 [ 22 

- ---
26 2 22 
2~ s 22 
28 4 22 
29 5 22 
so 6 22 
31 7 22 

OCTOBER. 

Sun'sDeclin Equation of 
Time. 

s0 o's. 101 10"-
3 24 10 29 
3 47 10 47 
4 IO 11 6 
4 34 11 24 

------
4 57 11 42 
5 20 11 59 
5 43 12 16 
6 6 12 32 
6 29 12 48 

--- -----;-
6 51 13 4 ' 
7 14 13 19 
7 37 13 34 
7 59 13 48 
8 22 14 2 

------
8 44 14 15 
9 6 14 27 
9 28 14 39 
9 50 14 50 

10 11 t5 1 
------

10 33 15 11 
10 54 15 20 
11 16 l5 26 
11 S7 15 36 
11 56 15 4S 
------

12 18 15 50 
12 39 15 55 
12 59 16 0 
13 14 16 5 
:13 S9 16 8 
13 59 16 11 

NOVEMBER 

Days. Da.ys Sun's Place. Sun'sDeclin. 

- - ------
1 1 Tit go 22' 14° 19'S. 
2 2 9 22 14 38 
3 3 10 23 14 57 
4 4 11 23 15 16 
5 5 12 23 15 34 

- - ------
6 6 13 23 15 53 
7 7 14 24 16 11 
8 8 15 24 16 28 
9 9 16 24 16 46 

10. 10 17 24 17 3 - - ------
11 . 11 18 25 17 20 
12 12 19 25 17 36 
13 13 20 26 17 53 
14 14 21 26 18 9 
15 15 22 27 16 24 

- - ------
16 16 23 27 18 39 
17 17 24 28 18 54 
18 18 25 28 19 9 
19 19 26 29 19 23 
20 20 27 30 19 37 

- - ------
21 21 28 30 19 51 
22 22 29 31 20 4 
2S 23 t 0 32 20 17 
24 l!4 1 33 20 so 
25 25 2 SS eo 42 

- - ------
26 26 S S4 20 5.3 
~7 27 4 35 21 5 
28 
29 
30 
31 

28 5 ~6 21 16 
29 6 $7 21 26 
so -;- as 21 S6 

Equatienof Days. Time. 

----
16' tS"- l 
16 14 2 
16 14 3 
16 14 4 
16 13 5 

----
16 11 6 
16 8 7 
16 4 8 
16 0 9 
15 54 10 t::I ----
15 46 11 ~ 
15 41 12 
15 33 13 
15 25 14 
15 15 15 

----
15 5 16 
14 53 17 
14 41 18 
14 28 !9 
14 14 20 
---,_ 

13 59 21 
1S 44 22 
13 27 23 
13 10 l!4 
12 5l! 25 

---,_ 
12 SS 26 
12 14 27 
11 54 28 
11 SJ 29 
11 12 30 



DIAL. 

g 1-c-lt?~ln 1~hCOO>~ 1~~~;!::! 1~~::!~~ /;~~6\~ 1~~~~g~ 
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To Jind the latitude ef ""!/ vtaee by obsen•ation.-The 
latitude of any place is cq1ml to the elevation of the pole 
alrnrn the hol'izou of that place. Thcrcfol'e it is j1lain, 
that if a stat· was tixctl in the i1ole, there would be no
thing t'Ctlllil'ctl to find tlic latitude, but to take the a1-
tituJc of that star" itl1 a good instrument. But although 
there is no star in the pole, yet the latitude may be found 
by taking the g1·eatest and least altitude of any star that 
never sets: for ir half the <liffc1·ence between these alti
tudes be added to the least altitude, 01· subtracted from 
the grratcst, U1c sum 01· remainder will be equal to the 
altitude of the jlOIO at the place of o~sc1·vation. 

But hccausc the lcn.;th of the night must he mol'c 
than 12 hours, i11 01•dc1· to have two such obs~n·ations; 
the E!Un's meridian aliitude and drclination are grueral
Jy made use of fo1· finding the latitude, by means of its 
compkrncnt, wl11<-h is rqual to the elevation of the equi
noctial above the lrn1-izon; and if this complement be 
RulJtrnrtrd f1·om 90 drgrees, the remainder will be the 
Jntitu1lt•, roncrrning- which the following rules seem to 
faJ,.r in all tile nu·io11s rac;cs. 

t. Jf thC' sun has mwtl1 dcclinatinn, and is on the me
ritlian, rmil to thC' south of your i1Iacc, subtract the de .. 
dination from the mel'iclian altitude (taken by a good 
quat11·ant). a!lll the remainder will be the height of the 
er1uinoctiaJ or romplc111cnt of the latitude north. 

EXAMPLE. 

S11ppo8c the sun•s meridian altitude 42° 20' south 
And his dcrlin<dinn, snbt. 10 15 north 

Rrmnins the rompkincot of the latitude 3~ 5 
Wl1irl1 snblrad from 90 o 

And lhe rem. is tltr latitnde 57 55 norlli. 

2. If tht· Miil lins south dl'dinntirm, and is southwa1·d 
of your pl.ln' at noon. :dil tl1t• dt•clinatiu11 to tlie mc1·idi
an a1til1ul~·: the s1.•m, ir lr!:!s tl1an 90 drgrccs. ;., the co111-
JJlrnlt'111 of llif' lahtudt· north; hut if the sum t·x•:ccif . .., ~O 
dt•.t;1·rc..1<1. thr li1titud1· i!.I south: an i ir !10 !Jc f.tli.en frum 
that sum, t~1c r.:·urnindu· will be the latitude. 

EXAMPLES. 
The sun "s meridian altitude 
The sun's declination, atld 

Complement of the latitude 
Subtract from 

Remains the latitude 

The sun's meritlian altitude 
The sun's declination, add 

rr11cs11111is 
F'rom which subtl'act 

Remains the latitude 

650 10' south 
15 SO south 

80 40 
90 0 

9 20 north 

80° 40' soutli 
20 10 south 

100 50 
90 0 

IQ 50 south 

~. If the sun has north declination, alltl is on the me
ridian north of your Jllace, add the declination to the 

:~9~;~~ ~~~~~3~:c~t~~dt~~et~:t~~~nd~ ~o1~~~:tl~'ll~~ 9i~ ~f1~1::.~~~ 
is more than 90 degrees, subtract 90 from it, and the re
mainder is the latitude north. 

Ex.a.!<tPL"ES. 
Sun's meridian altitude. 
Sun's declination, adtl 

Com!llement of the latitude 
Subtract from 

Remains the latitude 

Sun's mel'idian altitude 
Sun"s declination, atld 

The sum is 
From whicJ1 subtract 

Remains the latitude 

60° SO' north 
20 10 north 

80 40 
90 0 

9 20 south 

70° 20' no1·th 
23 20 north 

93 40 
90 0 

s 40 1101·th 

4. If the sun has south declination. ancl is north of 
your place at noon, subtract !he declination from the 



DIA 

north meridian altitude, and the remainder is the com. 
!>lcment of the latitude south. 

EXAllrLE. 
Sun's meridian altitude 
Sun·s declination, sul.ltract 

Complement of the latitude 
Subtract this from 

Aud the rem. is the latitude 

52° 30' north 
20 10 south 

32 20 
90 0 

57 40 south. 

5. If the sun has no declination, and is south of your 
place at noon, the mcl'idian altitude is the complement of 
the latitude. lllll'th: uut if the sun UC then north of your 
pl art·, his mcridiu.n altitude is the complement of the la~ 
tiludc s.outh. 

EXA)iPLES. 

Sun's inrridian altitude 
Suutmct from 

Remains the latitude 

Sun's meridian altitucle 
Suutract from 

ss0 SO' south 
90 0 

51 SO north 

38° SO' north 
90 0 

Remains the latitude 51 SO south. 

6. If you ouserve the sun uencath the pole, subb'act 
his declination from 90 degrees, and a<ld the remainder 
to his altitude; the sum is the latitude. 

Sun's declination 
Subtt·act from 

Remains 

EXAMPLE. 

Sun's altitude below the pole 

The sum is tlic latitude 

£0° SO' 
90 0 

~~ ~~} add 

79 50. 

'Vhich is north or south, accortlin.; as the sun's tlecli-
11ation is north or south: fot• when the sun has south de
clination, he is ncnr seen l>elow the north poJr; nor is 
lie cn'r seen below the south i10k, when his declination 
is north. 

7. If the sun he in the zenith at noon, and at the same 
time has no declinatioa, you arc then under the equinoc
tial, and so have no latitude. 

8. If the sun be in the zenith at noon, and has decli
nation, the declination is equal to the 1atit111.Ic, north or 
south. These two cases are so plain, that they require 
no examplt's. 

DIALECTICS, <lialectica, in tlic literary l1istory of 
the ancients, that branch of logic which taught the rules 
and modes of reasoning. 

DIALLAGE, in mineralogy, called also resplendent 
hornblende. This stone was callecl smaragrlite IJy Saus
sure, from the resemblance it has to cmemhJ. It is ne
ver c1·ystallized. Its texture is foliated. and it is easily 
<lidded into Jllatcs. The larninro arc inflexible, and the 
specific gravit.} is 5. The colour in some rasrs is fine 
gt"cen; it~ oth~1·s it has the gr·cy colnUL·, and metallic lus
trr, of mira: it assumC's all thr shadrs of colour bctwcC'n 
these two extremes. Accm·ding to Ya1111uclin, it is com
posed of 
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50.0 silica 
lS.0 lime 
11.0 alumina 

7 .5 oxic.le of cl1l'omiu.111 
6.0 magnesia 
5.5 oxide of iron 
1.6 oxide of copper. 

94.2 

di:ri.~A~~I~?;L,the art of constructing all mnnner of 

Having descriued the most useful dials under the word 
J?tAL, we now proceed to explain the philosophk:ll prin
ciple.a of the ~l't of dialling. In onlcr to this, thcrrforc 
we arc to consul er, that as the time which passes lrntwrri: 
~ny.n~cri<1~an·s lcaYing thcsu~1, and l'eturniu.~ to it again, 
1s dn 1ded rnto. 24 hom·s, so il we conreiYc a sphere to be 
c~nstructrd with twenty-four of these meridians, the sun 
\nil 01·clcrly come upon one of them at the bcginnin"' of 
e,·ery hour. Surh a sphere may he represented by ~the 
fig·111·c P D S Il (fig. 11 ), where the several mc1•idiau5 
are represented by 1' I S, P 2 S, l' 3 S, and so on to 
twc":ty-!'0111· in all; si.nce these meTi<.lians divide the equi
noctial rnto twenty-four equal pai·ts, ea.ch part will con· 
tain just 15°, because 15 x 24 = 560, the whole rircle• 
ancl since all the meridians pass through the poles of th~ 
wol'ld, the planes of those meridinns all intersect each 
other· in one common line P S, which is tl1e axis of the 
sphere, tliet·eforc the said axis PS is in the plane ofcarh 
of the twel"e meridians. Suppose Z to be the zrnith of 
any place, and D W B E the plane of the horizon fixed 
witl1in tlie sphere, constructed with the twelve meridians, 
I, l; 2, 2; 5, s; 4, 4; &c. then will the axis of thes11hereP 
S pass through the ccutre of the plane at N; so that one 
half N P will be above the plane, and the other half N 
S below it. Suppose now this dialling-sphere to be sus
pended by the point Z, and moved about so as to have 
the points D and B exactly in tlie south and north points 
of the hoi·izon, antl E and Win the cast and west ])()ints, 
thrn will the sphere ham a situation cyery way similar 
to that or tho earth and heavens with respect to thegiv· 
en place, and the axis of the s1ihere to that of the ca11h. 
The sun, ll1crcfo!·e, shining on such a sphere, will be at
tended with all ti"' same incidents, and proiluce all the 
same effects, as would happen if the said spl1erc were at 
the ccntl'e of the earth, or the centre N of tlte sphere 
coincided with the centre of the earth, bemuse the dis~ 
tanre hetwecn the surface and centre of the earth is in
sensiiJle at the distance of the sun. Now it is evident, as 
the sun revolves about such a sphere, it will e\·ery hour 
he upon one half or other of the twehe hour-circles, l'iz. 
from midnight to noon, it will he on those parts of the 
circles which are in the eastern hemisphere; and from 
noon to midnight, it will pass O\'rr all those in the ~~ 
tcl'n. It is also farther evident, that while the sun 1s tn 
the eastel'll hernL•phel'e, it will be first below and then 
al.love tl1c plane of tho horizon, and -vice 1'trsa on the 
othrr side. Ag·ain, when the sun is upon any of these 
hour-rircles, by shining upon the axis it causes it to cast 
a sl1a{luw on the rontrary side, on the plane ol' the ho
rizon. on tl1c lower or up1>er sm·facc, a." it is below or 
abo"e the said plaue. Tltis shadow of the axis will be 
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precisely in the line in which the plane of the hour-cir
cle would intersect the plane of the l101·izon: if, there
fol't', lines were drawn throu.gh the centre N, joining the 
points on carh side the plane '"ht•rc the hour-circles 
tourh it, as 4N4, 5N5, 6N6, &c. the shadow of the axis 
would fall on those lines at the beginning of each res
pective hour, an<l thcrrby indicate the hour-circle the 
sun is in for cvcl'y hour of the day. These lines are 
properly called hour-lines, and among the rest that 
which 1·eprrsents the hour of 12 at noon is NB, half the 
me1·idian Jine DR; whence it appears tl1at the hour-lines 
Nt, N2, N3, &.c. which serve fo1· the a!'tcrnoon, lie on 
the cast side of the plane, and are numbered from the 
oorth to the east; and on the contrary. 

It also ap1,cars, thnt as the sun's altitude a.I.Jove the 
plane is greater or less, the numluw of hour-circles the 
sun will possess ahovc th(' ho1·izontal plane will be al:;o 
greater or less. Thus when the sun is at S in the 
equinoctial, its diurnal path fo,. that <lay being the equi
noctial circle itself JEEQW, it is plain, since the arch 
JE .==. EQ, the sun will apply to six l10ur-rirclcs IJelow 
the horizon, and to six alJovc it, in ead1 half of the cb.y; 
and consequently that on this <lay the shadow will ocru
PY but l2 of the houl'-lines on each surface of' the plam•, 
bC'ginning and ending at six. But when the sun is 
in the tropic of Cancer, it• diu1·11al path for that day be
ing the tropic ii"iC'lf, TCRF, it is man ff est the sun in the 
forenoon asrl'nds aborn the plane in passing between the 
hour-ci1·clrs of 3 and 4 in the morning, antl clcscen<ls be
low it in tile afternoon between the hours of 8 arnl 9: 
therefore on the summrr tro1>ic the shadow will Jm<;s 
over 16 of those hom·-lines. On the contrary, when the 
sun is in the winter ti·opic at 0, its path being then 
OGIU, it rises aborn the plane between 8 and 9, and 
leaves it between sand 4. 

Prom what has been said it is rvident, that if the cir
cles be su11posed removed, and only the horizontal J>l:tne 
remains, with the half of the. axis above it in the same 
tJOSition ai:; bcl'o1·c, then shonhl we have constituted a ht)-

• rizontal dial, every way the same with those in common 
• use; with only the addition of a substiJc to renller the 

stile very firm. Hence appears the reason why the 
gnomon or stile in those dials in our latitude is always 
dirrctC'd to the north pole, and always contains such an 
angle P~B, with the hour of 12 linc NB, as is equal to 
the latitutlc or the vtace. Last!)~. the reason appears 
why thr numUcr of hour-lint's 011 these dials exceeds not 
16, and they ill'<' all drawn from 6 to 12 ancl 6 again on 
the northern part, the )'est on the southern; and why 
thr hnur-liu o of' 6 lies di1·ectly cast and west, as that of 
J 2 tloC's 11orth and south. 

wi~11~~~i~l~~·~t~:~(~ ~,; i~~ :11~:~~~~1:~~~u~~1~ 1;~~~x~l's~"~~~~ 
triwtl as to gi\'c a ckar i1l11stra.tion of the principles on 
whkh dials a1•c UHLc1r. 

Dut.LtN'G-LTNl~!-4 01• SC\L'ES, arc gl'atluated lines plac. 
ed on rull'l'S 01· tlw C'ilgrs of 11uadrrtnt~ and other i11stru
ment"i, to expcclih,• tlu• fOll"ifrurtion of dials. These al'e, 

!~, ~~~;~:1t;t.~f17t!;a!:~~::~~t':.',~~'.~:1 ~~ ~>~~: s~td~o~~~,~~,~~c~~~~ 
m_111dl~·, and rqual to tlit~ wlmlt· linr of sine~, with the <lc
cl111atton ~d aga111-.;t tlw nwridian altitudes in the lati. 
tude of the place. 2. A line of latitudes, which is fitted 
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to the hnnr-•cale, and is made by this canon; As the ra
dius: to the chord of 90°: : so are the tangents of each 
respective degree of the line of latitudes: to the tangents 
of other arcs . .And then the natural sines of these arches 
are the numbers, which taken from a diagonal sralc of 
f'qual parts, shall graduate the divisions of the linr of la
titudes to any raclius. The Iinrs of' houl'S and latitades 
arc gcnrr·al, for pricking down all dials with rcntrrs. 

The other scales are particular, and gfrc the several 
requisites for all 1rpdght dcrlining dials by i11s11ertion. 
'.fhey are, I. A line of chords. 2. A line ftH· the sub-
8tile's distance from the me1·i<lian. s. A li11e foL' the 
stile's height. 4. A line of the angle of' 12 and 6. 5. A 
linr of inclination of meridians. See DHL. 

D1ALLING-SPHER£, an instrumcntm:ule of b1·ass, witl1 

~t~~~l'.l~1~:1~1~~i~~!.~~~~~i~~11ffe~~~1~,s~1~~~ ~~!~c:~~1t~1~~ ~:f 1~~;;~: 
l'ical trjangles; as well as to gfre tbe true i<lea or draw
iug dials on aH sorts of planes. 

DlALIUl\1, a genus of the mouogynia orclcr, in tlte 
diandtfa class of plant1;;. The corolla is pcnta1rntalous; 
no calyx; the starnina at the upper side of the rccrpta
clc. 1.'herc is one species, a h'ec of tl1c East lnclirs. 
DlALOGIS~I, in !'hetoric, is used for the solilof[HY 

of prrsonc; ddilterating with themselves, as the follow inf.;' 
of Juno, U1 the first .iEncid of Virgil: 

Meneinceptodesiste1·evict:i.m, 

~~fr~~s~~t~t1~~:ti·!~e~c;,orum averte1e rcg·em, 

In this. sense it is distinguished from dialogue. 
DIAMETER. in geometry, a right line. pa<;si11g 

through the centre of a cit·clc, nntl tC'1·mina.ted at each 
side by the circumference thereof. The chief propr-rty of 
the tliametcl' is, that it divides the circumforcuce of a cir
cle into two equal parts: hence we have a method of de
scribing· a semicircle upon any line., assumi ng· its mid
tlle point for the centre. The cliametcr is the grratest 
of all chords. F'or fincling the ratio of the diametcl' to 
the circumference, see C11WI.E. 

How to find the rlimnete1·ef shot or shells.-For an iron 
Uall, whose diameter is girnn, sapposing a nine-poun
der, which is nearly four incl1es, say the cube rool 2 .08 
(of nine pounds), is to four inches, as tlte culJc root of 
tl.1e _given weight, is to the diameter sought, Or·, if 4 be 
c.l1_v1de<l by 2:08, the cube root of 9, the quotient J .9.23, 
will .be the drnm~te~· of a one-pound shot; which being 
c1111tiuually mult1pl.1ed by the ~ube root of the gi,·en 
\\eight, gives the clrnmet:r rcqu1rccl. Or by log·arithms 
much shorter, thus: If thr. 1oga1'it111n of 1.92.J, which is 
.283979, be constantly added to the thi1·d 1rnrt of the lo
ga1·ithm of the weight, the sum will he the loga1·ithm of 
tile cha.meter. Suppose a shot tn wci.;lit 2.4 pounds: adt.l 
the .~i,•cn loga1·itbm .28S979 to .460070 the thil'd part of 
the logarithm J.3802112 of 24, the sum .7H0494 will 

~~'~::J.'.0~.~·;:,\:";~ ~~;~1~8<\i~~,~~~1· of' a shot weighing 24 

If ~he ~,·eight should be expl'csscd by a f'rartiou, the 
rule 1s still the same: for instancr, the diamctl'l' of a 11 

)ln1~n~ lial.l, or f, is found by adding the logal'itht~t 
.2839, 9S lound above, to .05869i! onc-thil'd of the Jo-

fi:~··;1;~11~~}j ~.~~.~i~·~l;s;~2~.'~~2;;;'; ~~S:~s'.ogarithm of 
As the diamete1· of the bore, 01· the cnliber of the piece, 
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is 111~<le l-20th prr larger than that of the Bhat, accortl
in!\ fo tl1e present practice, the following table is com
pdc•I. 

1

1I1'~ Ii '1~ I If~ '1 I I~ '1 I I~ o 81681318 o IJ olJ 
~ !g!g!~ !~!g!g!~ !~!~!I~ 

"l.,;j..,j.,;j.,;j,,;l.ol.ol.o~ 

~ "\~!8 1 3!~,·~,~,~'~l~'g '° I..: ! .,; I,,; .,; I .o "' I ~ "' I,__ 

: ... 1~·,~·,~1~1~'~1~!~!~!~ I,; ,; .; I.,; .,; f.,, "' 1.o I~ I ... 

~"'I~ ·1~ ·1~ ,.~ ,.~,. ~I~!~!~!~ 
:oi ,; '° .. ,.; .; .; I"' I •D I"' I,__ 

! ·0 1~1§1§\~l§.\~l~i~l~I~ 
~ ~l~l~lsl~ I~ l~!~l~l§i3 
~ •o I ~ I ~ ! ~ ! ~ I ~ I ~ i ~ · i ~ I ~ I ~ 
~ i"l"l""l"'i"'l"'l"'i"'i"'lt-
~~ I 8 J ~ I~ ,-;'O Id I~ I~ I~ 

~ 0'l:il~l:l~l:;\~l:;;I~ ~1~ 

~ -\~1~151sl~l~i~l~l~I~ 
:r:-r:nTITT i ~ i ~ I § \ 5 I ~ 
ii\ 0 I - I " I " I ~ 

The numbers in the first horizontal line are units, and 
tl10se in the first vertical column tens; the other numbers, 
1111der the one, and opposite to the others, are t!Je respec
tive diameters of shot and calibers. Thus, to find the 
diameter of the sl1ot, and the caliber of a 24-pounder, 
look for the number 2 on the left hand side, and far 4 at 
top; then the number 5.547, under 4, and O}l}lositc 2, will 
lie the diameter of the shot in inches am] decimals, antl 
1he number. 5.824, under the first, the caliber of a 24-
jlOtmilet·, &c. 

Dimnetei·s qf leu<len bnllets,from I lo 29 in the po?tnd. 

'

Oil 213141516171819 
_'.'._ ~ ~ 1326 ~1~ -==1~ ~1 ·835 ~ 

I .7151 .51 .7~01.711 .6931.677 .6631.650 .6371.626 
~ .615

1

.605 596 .5871 .579! .571, .564

1

.557, .550 .544 
3 .538 .536 .526 .521 .5l7 .Sl l .506 .501 .497 .493 

The <liameter of musket-bores differs about l-50th 
part from that of the bullet. The government allows 11 
bullets in the pound fo1· the proof of muskets, and 14 in 
the pound, or 29 in two pounds, for service; li for the 
p1·oof of carbines, and 20 for service; 28 in the pound 
Jor proof of pistols, and 34 for service. 

DrAMETER of a curlle. is a right line AC (Pl. XLIII. 

DIA 

Misccl. fig. 42.) hi•ecting the right lines DF., DE, 
drawn pm·allel to one another; and eilht1• of a finik 011 
infinite length. Though a right line, bisecting all para!. 
lel liucs drawn from one 1wint of a cunc to another. is 
taken in a strict sens'~ only for the cliametr1· ol' a cur\'e 
Hne, yet it may not be amiss more generally to drfiur. 
a cliamctt·r in. sayii.1g that it is that line, "lirthr1· ri~ht 
or curve, wluch bisects all pal'allels drawn from one 
poiut of a curv~ to anothc1·~ so that, acconli11g fo this, 
every curve will haYe a t.hametcr: and then :iir haac 
Newton"s cuncs of the seconU order ha\e all eiUicra 
riglit.Jincd diameter, or else the curns of some one of 
the conic sections for diameters; and many geornt•trintl 
curves of the higher Ol'llcrs may also have fot· diameters 
curves of more infe1·ior ones, arnl that <ul injinitm11. See 
CURVE. 

DIAMETER oja sphe,.e, is the diameter of the scmidr
dc, IJy \Vhosc rotation the sphere is generated; in whicll 
sense it is the same with axis. See Axn. 

DlAMETER qfgrallity, m any surface or solid, is that 
line in which the centi·c of gravity is placed. See CEN
TER OF GJU.VITY. 

DIAM E1.'ER, in astronomy. The diameters of the plan
ets arc eit.her a111m1·cnt or real: the ap11arent diamrtcrg 
arc such as they appear to the eye; and being mcaHur. 
eel by a micrometer, arc found different in different rir
cumstances and parts of their orbit. See AsTR0>0,n. 

Tb-e mean a1iparent diameters of the planets, as seen 
from the sun, arc as follows: 

Mere. Ven. Ear. Moon Mars Jnp. Sat Her. 
2011 SO'' 17" 611 11 1' $7'' 16" 4" 

DIAMOND, is a precious stone, which has been 
known from the remotest ages. 'Vhen pure, it ifl per. 
fectly transparent like crystal, but much more brilliant. 
Its figure varies considerably; but most commonly it 
is crystallized in the form of a six-sided prism, termina
tecl by a six-siclcd pyramid. It is the ha1·dest of all ho
llies; the best.teinpere<l stee] makes no im1ncssion on it. 
Diamond-powder can only be obtained by grinding one 
diamond against another. Its specific gravity is l'ather 
more than 3.5. It is a noncontluctor of electricity. 

As the diamond is not affected by a considcrahlc heat, 
it was for mally ages considered as incombusti~lc. Sir 
Isaac Newlon, observing that combustibles 1•efract light 
more 1iowc1fully than other bodies, and that the diamond 
possesses this p1·01ierty in great perfection, suspected ii, 
from that circumstance, to be capable of combustion. 
This singular conjecture was verified in 1694 by the 
F'lorcntinc academicians, in the presence of Cosmo 111. 
gram) duke of Tuscany. By means of a burning-glase, 
they consumed several diamonds. Francis I. cmpel'OI' of 
Gct•many, afterwards witnessed the destructinn of se\·e· 
ral more in the beatof a furnace. These ex11erimcnts wer& 
repeated by Rouclle, l\lacqucr, and Darcet; who prov
ed that the diamond was not merely evaporated, but ar
tually burnt; and that if air was excluded, it underwent 
no change. 

No attempt, however, was matle to ascertain the pro
duct till 1772. Lavoisier, in a Memoir published that 
year, showed that when thf' diamond is burnt, carbonic 
acid gas is obtaiued, and that there is a striking analogy 
between it and charcoal. In 1785, Guytou-MorwlW 
found that tl1e diamo1tcl is combustible when dropped in-
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to melted nitre; that it bums without leaving any resi
duum, and in a manmT analogous tu charcoal. This rx
periment was repeated with n10rc p1·eri!iion by .Mr. Ten
nant in J 797. 'l'he conclu~ion whkh he drew from it was, 
that when a diamond is burnt the whole of the 1u·od net 
is c·a.rUonir add gas; that a given weight of diamond 
}ir·lds just aCJ muc.h carbtrnic acil1 gas as the same weight 
of d1arcr111I; and that diamond ancl charcoal :U'c both 
compu~cd of tl1c n-ry same !oiubstancc. The concJusion 
that diamond is 11othing else than charcoal, ''v-as directly 
contrar·y to what one would have expected from com11ar
ing the two substances together. Thrir colour, l1ardness, 
spcC'ifiC f;l'iH'ilJ, an cl elcctJ'iral properties, a1·e exceeding
ly diJfcrPnt: nor do thfy 1·csemhlc each other more nca1·· 
ly in their combustibility. Charcoal takes fire at a. 1·catl 
l1eat; a11Cl \\ht•n 011rc kindled in oxygen gas continues 
to bm·n till it is" holly consumrtl. Acco1·clingto l\1o1~eM.11, 
tho dhunond, bcfot'c it ran be burnt, must be exposed to 
the sun's rays i:1 tile forns of a lat·go burning glass, or 
to a heat not und1..•1· 5000° • .But sit· Geoq;c l\l•Kcnzic 
found tliat diamonds will burn in a muffle, when hcatc<l 
110 J1i.~her tlurn l-t0 or 15° \Vrd,i;cwood; which must be 
consi<lerably lowrt• than 5000° l•~ahrenheit. Its surface 
ac;sumes a blac-k colour like cha1·coal: this crust is soon 
wasted, arnl nnoll1<'1' is fo1·mrcl in itCJ 11lace. It was}n this 
mn11nc1· tltat :L cliamon1l weighing 3.089 grain.;; troy, 
gradually WtLstrd away completely whrn exposed by 
1'lorvcau fot· one hour and 40 minutes in tlie focus ot'the 
cclchl'atetl LI urning glass of'fschirnhausrn, while a titer· 
momctcr rxposccl to the sun stood at 104°. 

Mol'\'eau fouucl that one pat•t of diamond clu1-ing it.1:1 
combustion rombiurs with 4.592 parts of oxygen, nml 
thr carbonic acid A'ai:J f()l'lncd au:wunts to 5.592 pat·ts: 
rouscqucntly, ral'i.rnnic arid gas is eomposed of oue part 
of diamond and 4.592 of oxygen; or, which is tile same 
11iin:;, JOO l><Wis ofcarl>0nic acid gas are composed of 

17 .88 diamond 
82.12 oxygen 

100.00 
Ilut LaYoisil'l' asrrrtainf'cl that one part of charcoal, 
whrn burnt, combines with 2.57'14 pa1'1s ofoxygr11, and 
forms 3.5714 p:i..rts of rarbonir acid gas: consequently, 
100 pal'L'i ofra.1'1.Jonif· acid ga;;; a1·e com1>oscd of 

28 Charcoal, 
-2:.._oxygen. 

100. 
But 100 pm1s of ca!'l1onic arid gas arc also composed 
oftj.88 diamond, and i2.l.2oxygcn. \Ye havctheJ'efora 
this c<1uation: 

Diamon1I. Oxyg<n. Char. Oxygen. 
17.88 + 8~.1£ = 28 + 72. 

Cnnsrquently, !·rnhfracting i2 int.rts ufoxygcn from Uoth 
eitlca of thC" l'quathn, we haYe 

Db.moml. O~Jgt·n. 
17.SA + 10.12 = 28 drnrroal. 

'fhat is to say. 2R parl., of ch<U'Coal at'c compo'ie(l of 
17.BR diam.met a111I 10.1-"!n\)"gt:n. Of course, 100 }lal'L>i 
of charcoal arc compost·LI of 

63.85 diamond, 
~nxyg'('n. 
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Thus we see wl1y diamond and cl1arcoal poS'r<S dir
fercut 11roprrties: the one is a simple substanrr; the 
othl'r is a compou11d of the diamond and ox_ygcn, or it is 
wl1at the French chemists call an oxide of diamonU. The 
diamond, then, is that substance in a state of purity to 
,.,·ltich Larnisier and his associates gaYe the name of cru.•. 
hon, as U1cy supposed, but the oxide of carbon. 

Diamo11tl.mines are found only in the East Indies, 
and in Brazil in South Amerira; in the kingdoms of GoJ. 
conda, Visapour, Dengal, anti the island of Dornco. 
There ru·e four mines, or J'athcr two mines anti two 
l'ircrs. whence diamonds are drawn. 1. Thr mine of 
Raolconda, in tl1c )ll'OYincc of Cnrnatica, five tlaysJour· 
nry from Gokonda, and eight from Visapour, which 
lias been discornrctl about 200 years. 2. That of Gani, 
or Coololll', seven days joui·ney from Golconcla cast
wa1·dly. It was <!iscoYerc<l 140 yca1·s ago by a peasant, 
who, digging in the ground, found a natural fragm<'ntof 
twenty-five carats. s. That of Soumrlpour, a large town 
in the kingdom of ncngal, near th(' diamom1-mine. 'l'liis 
is the mo::.t ancient of all, anci should rather Uc called 
that of Gonal, which is the name of the river, in the 
sand whrrrof these stonrs arc fuund. Lastly, the fourth 
mine, or rather the srcoml d,·cr, is that of Succudan, in 
the island of Borneo. 

'I'hc diamond, W(' haw already olJscrnfl, is the hardest 
of all precious stones. It ran only Uc cut anti ground by 
itself and it5 own substance. 'l'o bt'ing it to that 1wrfec
tion \\hich augments its price so con~ideralJly, they be
gin by r~bUing several against each other while rough, 
aftcl' ha,1111g fii·st glued tl~rm to the ends of two wooden 
blocks, thick enough to be held in the l1and. It is this 
]Jowdcr thus rulJlicd off the stones, and reccirncl in a lit
tle lJox for the puq1osc, that scl'rcs to g1-in~ and polish 
the stonrs. Diamonds are cut antl polished by means of 
a mill, which turns a wheel ol' soft iron spl'inklcd over 
with diamom\.dust mixed with oil of olirrs. The same 
?ust wc!l ground ~nd diiu~cd with water and Yinegar, 
is used m the sawrng of dlamonds; wl1ich is Jl<'l'fo1·mcll 
with an iron 01· brass wit·c, as fine as a hair. Somctimf's 
in lieu of sawing the diamonds. they cleave them, esp('~ 
rially if thc1·c are any large shh•crs in them. But the 
Eul'opcat!s arc not u.sually daring or CXJll'l't enough to 
run the risk of clcanng, for fear of breaking. 

The first w~tcr in diamon~s, means the greatest puri
ty and perfection of their complexion, which ought to be 
that of the purrst water. When diamonds fall short of 
this 11erlCction, they are said to be of the srcon(1 or thirtl 
watc1', &c. till the stone may be properly called a colo111·
~d onr.: for it would be an impro1wicty to speak of nn 
11npc1·1t'ctly colonrC'd diamond, or one that has other c.le
fects, as a stone of a bail wa!t1· only. 

M~'. Il?ylc has obsrl'vrd, from n person much ronver
s:mt m drn.monds, that some of'thl'SC' grms. in tilt·ir 1-ounoh 
s1atr •. wrr~ much heavier than othrro:; or thr same si~r, 
especially 1f they were cloudy or foul. With l'l'"ard to 
thr~r spt·cific gr~n·ities, l\li-. Ellirot, who maile m~1J rx .. 
Jler1mrn~s, has 41rawn out a tablr of their Sl·nral diffrr-

:l~1t:~:~~~1~1~~~~~;i~~·: ~.:l~~i:~,~~11:~~:· ~~~l\~;rl~~~ i~~I':~~ ~ 
a ~enrra.l rule fur then· mean gr;nit). and tliff't'l'l'JH't'S. 

F1'Qm tins the meru1 specific ST•11·ity of the Brasil dia-
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1:11.nil<; appl•ars to Uc 5513; of Ellc;;l India<lianvmtls. S519; 
tb.!mran nfbl)tl1,J317. Thrrrfo1'c. if an) thing i~ to be 
ronrJuded ns to tl1c sprriflc g1·a\ ity ol' the diamond, it is, 
that it is to \\ ater as 551 :"'to 1000. 

Fot· the ml nation of' <liamonds of all wcii;l1ts Mr. Jef
frrir~ l:1ys down the follrJwing rule. He fit·st supp11sl's the 
value of a l'ough dianwnd to Lie s'?'ttled at 2l. pc1· carat at 
a' rnc1liu111; then t'> fl nd the T"aluc of diamrmds of grratcr 
wt·iglil•. multipl) the sq um·e o[ their weight by 2. and 
the product is the Yalue rcqui1·rd: e.g. To tintl the value 
ot'a r011gh diamond offwo rar:tts: 2 x 2 = 4, thr square 
ol' tl.e weight; "hirh. multiJ.li<"<l by z. gi»rs St. the \!'UC 

Yalur of a rnugh diamond or two raratc;. For finding the 
\'alur of manut'acturtd diamc111 .. h;t hC' su]lp"srs half their 
weiµ;li1 to he lost in mannfarturing them; nnd thercfo1·c, 
to iind their valne, we must multi11ly the square of dou
blr tliu·ir weight Uy 2, ,, hich wiJl gi\·e their true rnlue in 
110111Hls. Thus, 1.o find the value of a wrought dinmontl 
wtig'hin~ hvo ra1·ats; we fi1·st find the square of double 
the Wt.'ight;viz. 4 x 4 = 16; then 16 x 2 = S2. So that 
the tl'ur Yaluc uf a. w1·uug·ht tliamoml of' two carats is 
52/. On these prinripJcs ~Jr . .T effcrics has ronstrnrtctl ta
UJrs of the price of diamon<ls rrom 1 to 1 oo carats. 

Tlie la1·gcst diamond C'\'<"l' known in the world is one 
belonging to the kin;~· of Portugal, which was found in 
lha!:-il. it is stiU uncut: and Mr. Magrllan infurms us. 
that it was uf a larger sizr; but a piere was ckand or 
broken off by the ignorant rn11nt1') man who rhancr-d to 
find this great gem, and tl'ird its harilncss by the sb·oke 
ol a la1·ge hamnwr upon tlu.• am·i!. This protligiouR clia: 
mom! weighs 1680 r:.u·ats~ and though unrut, l\JJ'. Rome 
de l'Jslf' says that it is valuctl at 22-l millions stel'ling; 
which gives the C'stimation of 79.36 or ahont 80 pounds 
sterling fo1· rach carat, "·iz. for the multiplirnntl of the 
square of its whole weiglit. The famuus cliamond in the 
sct']llrc of the rm11rro1· of Russia. weighs 779 carat~, 
and is wol'th at kast 4.S54,:"'28 pounds ste1·ling. a.lthon.~h 
it ha1·d!y cost 1S5.41i guineas. This tlianwnd originally 
was 1>1rn of the eyrs of a J\lalaltarian il.lnl named Schc
ringham; and a °FrC'nch grcnacli('1·. "ho had tlc~ci-trd 
from the lndian St'l'Vir<', contrin·d to IJrrome one of 
the pl'irsts of that idnl, and by that mrans to steal it. 
Altu pcti;sing throt1gh sr,-rral hanch;, th(' late prince 
Ol'loff111u'Cha15ed it at Amstrrdam in 1766. for liis ~O\"""C
rrign thr empress of Russia. The diamond cf' the great 
:.Mogul is cut in rose, wrighs £79-r96 ra1·ats. and is worth 
SS0,000 guiueas, though it has a &mall Haw near the bot
to111; and Tanrnic•r, who fully examined it, Yaluctl the 
carat at 150 French lines. Another 'lia1110111l bt..'longi11g 
to the king of Pol'tugal weighs 215 carats, is cxtrunely 
fi11e, and is wol'th at least S69.800 guinras. 'I'he dia
mond of tl1e empe1or of Germany wrights IS9! carats. 
and is w01-tli at lt.~ast 109.520 ghineas. Jt is said this 
di:unond has a litUe hue of a ritr,.n rolo111'. The diamond 
once the proprrt) of the late unfort1'1rntc king of France, 
ca1lctl the Pitt ur Regent. weighs 1st;! ca1ats: this gem 
is worth at least 2(;8.SSS guincac:, although H Oitl not 
cost above half that S1 m. Another <liamond oftl.e same 
n10.nard1, call~·d the Sancy~ wrighs 55 ca1·ots, c·}st 25,000 
gumcas. and 1s f-aid to be \\Oltll murli mon. 

DuMo!'\n, b1illicmt, is that which is rnt in facrs both 
at fo1· and Lcttom; and whosf' taUk. or principal fare at 
top, 1s flat. To make a complete ;quare Lrilliant, if tbe 
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rough tliamnnd is not found of a ~r1lrntt fignrt', it must be 
madr ~m:. and i~ th~ "urk is pnf~·ttl.).- rxt·rukd, tbe 
knp;th ol the axis will br c•1u«l t1, tl1r side ol' thr "'!U&re 
ba!i1e of the pyramid. J l~\\'\'llt·rs th<'11 form t!ir tablt and 
cullet Ly lli1~iding tl1e hint k ot' knglh tJf the "'is into 18 
p:ll't'i. ~~n t't'1Hlr1· a bl'iiJiant pc1fort~ rarh co1·nrr of tlit') 

tnhk-diamoutl must he sliortuwd by I-20th of its nrigi .. 
nal. 'l'he co1·ner ribs of tlte uppr1· sidr~: must be flattrn,d 
or 1·un towards thr centrr of thf' tnUle 1-Gth l<'.'i!i than lhe 
sid<'s; thr low<'1· part. \\hirh tc1·mi11aks in tlir girtlk 
must br 1-Slh of onr side of' the gil'dk; and eadi 1·ornr; 
rib of the under side n~ui:;1 I.Jr llattl't~ed at the tn11 to an. 
swcr the abon. ffatL n;11g at the p;11·dlc~ and at bottom 
mnst be 1-4th of earlt side of tht• cul kt. The rmrti; of the 
small work which compktes the b1·illia11tor thr Htar and 
skill facrtH, <ll'C of a tl'ia11gular fig'Ui'('• Uot.h of thrsr pt1r· 
take P~ualty of the dqith of the uppet· 'itks Crum the ta
ble to thr gir4ilC, and meet in the mi<ltllt• of rarf1 8idt." or 
the talile and ginlk. as a.lso at tht• rornn~. Thu, tlit·y 
produce l't.'gular lozenges on u.r four upper "id1·1o1 and 
C(ffllt..'l'S of the ~tone. 'l.'he t1fo11~111al' f'ant1', on thr 1mder 
si<ks. join in;; to the ginllC', rnu'it be half as drrp again 
as tlu• abo,·r facets, to a11S\H"l' ti) the rollrt 1•:1rt. Tl10 
stour here dcscl'iltetl is said to be a. fuJl.snhstan;·ed bril
liilnt. lf tl1r stonr is thic kc1· th;m in the pr11p.·l'tion here 
mrntiont'<I, it is said to bt· an OH'l'·\wig-liktl b1 illfant. If 
Ute thir!\.nrss is Jr~:s than in tltis p1"1Jnrti1Jn, it i~ rallrd 
a ~pnad h1·illiant. The hcaut) of brillianb is tliminish
<'d from thrh· hring <'ithrr ove1·-wei.~.;;hted or sp1·t•ad. 'fhe 
frur lJl'O!J< rtinn of the axis OJ' dt•ptJ1 of lhl• stone to its 
silk is as 2 to s. Bdlliams ai·e tlisti11gt1islird into H<JUal'f, 
round. O\'al, anti tl1·ops, frum the figuJ'c of their rrspec. 
thee.-irdl1s. 

n·lAMOND, Cornish, a name gi\"eTI by many ptopleto 
thr tl'~S·!als found in di.c;gii1g tl1c mines of tin in t.:orn
wall. 1'hesc fl')-Stals art• of thC' nature of the Kt'IT!· 
stone of Ireland, but somewhat in ft rior to it, Thn are 
usuall~ bdglit anc.l rlea!'. exrept towards the root, ,;htre 
tlirJ r11 c coarse and foul, or whitish. They are usually 
found in tlic common foJ'm of a hex angular colmnn, ter· 
minr.t. d at each end l.Jy an hcxangular p)ramid. 

Du~1011rn, rose. is 011c tli:lt is quiff' Hat undC'rnratlJ, 
with its uppe1• part rut in many little facrs, usuall.' bi
an.e;ks, the upp,.rm11st nf whid1 tC'J'minate in a J>oint. In 
ros1 -diamonds the depth of the stone from the ba.'>c to the 
p11i11t must be half the bl'catlth of the diameter or the 
ba~e of the stone. Tl1c diametel' uf the rrmrn must be 
tw11-thi1·ds of the diamrter of the base. The perpe11diru
la1·, from the base to tlw crown. must be thn.•e.fiftbfl of 
the diameter o[ tht' stonr. The lozenges wl1il'h apptar 
in a11 ci1·cula1· rosc-1Famouds, will be equally dh·idr.d bT 
the ribs that form tl1e crown; and the UJ>JH'r angles or 
farcts ";11 term mat< in the exll'rme point of the blone, 
and tlH• Io-.ret· in th• base or girdle. 

DIA.M.O:\D, roug/,, is thr Stone as natun- produresit 

~~-1~~;;c~~a~:~:·r,.~~,~~H;1 ~~1~t~ ~~~~~~~ a~~r~.~:';1~; C 
and sbive1s. lll;.. .. ·k. ru.g-ged, dirty, 8awy, niny sto~ 
nud all R"Ch a;. "le 110! fit for cutting, are poundrd m • 
stt cl mol'tar 1mrne for that }lUl'po~c; and wht·n p 1lvt~ 
ed, the dust sn\'rs to saw, cut, and polish the. rt& 

~~~~f,'~, ~~0o~r~~:l)nr~utb~f ~~~ !fn;';b~~\;;~9\t 
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twrf'n two rock.:i, by brraking tlu.~rkg with huge il'on 
lcHTi, whkh shak"· :i111l th•1'I fill he stonf' with rrafk~ 
and ~hivt•rs. TIH' ~u1.i..:-nt~ had two mistakl'n notions 
with l'l'gard to the 1lia111011.l: the first, that it lwcamc soft 
by st1~ping a in Int goars blood; i\.ntl the scconc.1, that it 
is malka.l1I<', aod l..ll'at·s the lrnm11H'1·. 

Uian111rnls anti preri0i1S stnnC>s mny Ue iinport.cd rluty
fn·i•, saYint) thr duty grantc1l to the E~t Jnrlia romp:t
R) 1m diamonds imported f'rom an)"· pl U_'f• within the.lim
it'"'! of thrird1a1·actr!". ti Geo. ti. r. I. s. l. 2. 
Du\to~n. in thr gh\s-; trmk. an in~ti"ll'1H'nt used for 

scpwri11!{ tl11· la1·gc piatC'8 tH' pir<'<''i; an<l, ;unon'~ . .!!;la:dr1·s, 
for rntan!:; tht>il' ghs ..... Thrs~ diam•!nils arc 11ifft·1·cntly 
maua~<:d. Th t 11sed for lal'g<• pit'rrs, as loo!...i11.;-:'~labHCS, 
is set in :111 iro11 fl•: ulr, aboul two irn·iics loug, and a. 
qu:11'l1.·1· of an 111rh in diaml'lrr; the cavity of the fe1·11le 
bt>ing fdk<l up "ith katl, tn krrp the diarnont.1 firm: 
th1·1·r. is also a handlo.1 ofbox or elwny tittt>d to the ferule, 
ant.I l>y which it ir; held. 

llu:\to"NU. in l1c1·alclry, a term used for cxpressini; 
the hlack rolou1· in the a.rhir\'l'rr~t·nts of prc1·a.;e. Guil
lim dot·~ not approrn of hl.tzo11i11g the roat-; of pcc1·s 
by p1·eduus stonrs instead ol' mrtalH and colo11rs; but 
Urn l~nglisli 1wartirc all1rn s it. Mo1·ga11 says the tlia
moml is ;rn rmhlem of fortituflr. 
DI.\~J"E A.nno1t or Ann•Ht Lmu.E. in cht>mistry, the 

b1•a11til'ul <'l'JSlallizations of si lver dissolved in aqua-for
tis, to which Sl)IOC q uirksilYC' I' is added; and .!;O called 
frum thcil' rcsr111hli11p; the t1·11nk, branches, leaves, &c. 
of a tn·C'. Sec An<.rn\''l'U\f \1tnoRL::sca~xs. 

OJANDRIA, the 1111.mc ol' the second class in Lin
ureuH's scx1ml s.vstcm, com1isti11g of her·maplit'(>dite 
plant~, which, as th1•, name impo1·l!:l, have flowrr·s with 
two st:uninil or male u1·:;·:l.lls. 'rhc orde1·s in this class 
are th1'er, d<•1·in•d from the number of' styles or f"rm;tlc 
pal'L'i. l\lnst planl'i with two stai:nina have one style; 
as jl•ssn.miue, 1i.lou·, prh·ct, vrronica, and bastat·d ala
tcrnus: Vl'l'ttal g-1·ass haq two st} lrs; pPppe1·, th1·ce. 

DL\NTHERA, in botany, a genus of the monongy
nia or1kr, in the diamld:L da:4s uf' plants, and in the 
natul'al nwfhod ra11k i11,::;- untl~·r thr.40tl1 oi·dcl', pr·rsonatm. 
Till' ro1·0Jla is ringcnt; tlit• capsuh~ biloculn1·. parting 
wit!i a sp1'in~ at tile. hrd; the Htamina each fm·nisl1cd 
with two anthcrre, pla.ccd alternately. There ;u·c 12 
1tpt•1-il'S. 

DI :\~THUS. rlon·.gilllftuwe1·, cat•nation, pink, swect-
1'-illiam~ &r. a gr1h1S of the llig~ nia 01·dr1·, in thr tlecan
dria class uf' planl'I, and in tlic natural method 1·anking 
unclrr the '2ll1l orclr1·, nwyo(lh~tlri. The calyx is cy
limlrirnl amt monopl1Jllous. \\ith f1rn1·scaks at the base. 
Thc•rt• arc· fin• peLils, with narl'uw heels; the capsule is 
rJli111h·knl anti 1111ilorulal'. There are 30 h-Jll'cirs; hut 
not 11wr1~ than foul' that ha.\'r. any ronsiclr1·able beauty 
Lit !;.U'tkn-Jl1nH'l'St t.:ad1 or \\;hirh fomishcs Some l.Jeau. 
tiful,-;_u•il'til'S. 

1. Thr «'lll'~·oph.' 11111.;. nr rlove-gilliHowcr, including 
all 1hr rnririil'S of carnatiuu. It risi~s with many shoi·t 
trailin,~ ~h·1of-; frnm tlu..• l'Oot, with loug, ''r1·y 110u·a•ow, 
(',\.t'l'-J!;l'l"t'n lt-avrs; and amidst tlwm uprip:ht slt•nder 
fl11,w1·-stalkH, from one to thrcr ft•r.t high, emitting many 
eick-shnoil'I; all of wliirh, as wrll as th(' main stalk, a1·c 
trnuinatt·•I hJ Jar~t· 'iolitary llowns, h:.n'ing sh•n't oYal 
1calc<S to the calyx, and crcuatcd 1ietals. The varieties 
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of thic; arc V('ry numerous, and unlimited in the divct·
sity of ftowt•1·:-;. 

2. The cleltoidrs, 01· common pink, rises with 11ume
ro11s short leafy shoot<; C'l'owning the root, in a t;u'a~cI. 
]mad dost·- to the ground, with small 11ar1·ow lr:\Y('s; 
and f.rom the rnds ot' the shoots manv err.ct ilower-i;;;tnl:\.s, 
from alJout 6 to 15 inches hi!!,'h, tc1;mi11atc<l by sulitary 
flowc1·s of diffl're11t colours, single and dnublc. aml some
times finely rnricg~ted. This species is prrennial, as all 
the varirtirs or it commonlv ct1ltirn.ted also are. 

s. The chincnsis, Ci1iill'Sc, or Indian pink, is an rm
nual plant, with lllll'ight farm flowc1·-stalks, branching 
c1-cct on eYr1·y side, a foot 01· t 5 indics hig!1, haviug all 
the b1·anrhes tet·mina.trd by solita1·y lfowel·s of clim•r('nt 
colours a.n<l rnricg·ations, appearing from July to No~ 
vembc1·. 

4. The barbatus, or l.Jeudcd dianthus, commonly rai
led sweet-" illiam. This 1·iscs with 1nany thick
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leafy 
shoots. cr1•w11i11g· the root in arlustcr clnse to the gt·ou1Hi, 
with spe:;u··shaprJ everp;recn leaves, from half an inch 
to two inrhrs broacl. The stems a1·c upright and fi1·m, 
branrhing erect two or three feet high, ha·\>ing all the 
bra11clics and 1nain.stcm ca·ownccl l.Jy muncrhus nowns 
in aggregate rlnslrrs of different colou1·s and '':ll'h-ga
tions. 'l'hC' rulturc of these is n-1•y gcnel'ally k11ow11. 

DIAPASON, in 11111sir. lly this term the auri(•nt 
Grrckr:i c::qwcssrd the interval of the octave: and cr1·
tai11 musical instrument.makers have a kind of ruk. r)r 
scale. callccl the diapason, l.Jy which they c.lrte1·111inc the 
measures of the piprs, or other parts of their instru
ment~. Thel'c is a diapason f'ol' trumpets a.n<l serpents: 
hcU-fo1111tl('l'S l1avc also a diapru.ma fnr the rC'gul.atinn of 
thr sizr, tlikkm•s,r.;, weight, &c. of their Uclls. Diapa
son is Jikcwise the a:ppcUation given to certain stops in 
an organ. Sec S-ror. 

DIA.PASON DI.U"ENTE (from the Greek), the intc1·n1.l 
compoundetl of an octave ant.I. a fifth conjoined; a 
twcl[th. 

DIAPASO'S" DIATESSXRON (from the Greek), the in
terval componn<led of an octave and a fout·th conjoined; 
an elr:v<'nth. 

DIAPENSIA, in botany, a genus or tlie pcntond:'ia
monugynta class of lllants, the flower of which consists 
of on.c saur.t-1:-like prta1, the tube being cylindl'irnl. nnll 
tl1c l11~b .d1n<lc~I rnto fi,·e ob~use an<l 11hme se.c;111entr:J; 
the fruit is a ti·tlocular roundish capr:Jnlc, contaiuir~ ... a 
great many rnundish seeds. There is one species . .::> 

DIAPEN'TE, in the ancient music, an intcrrnl mai·k.
in,; the scrornl of the concords; and, with the diatec;;sa
ron, an ortan·. This is what in the modern music is 
callrd a fifth. · 
DI~PERED, or DIAP?E', in hcraltl1•y, the dividing 

of. a ficl~ in planes, like fretwork, antl filling the S<tmo 
with rnracty of figures. 
DIAPHll:\G~l, i_n anatomy, a large, l'obust, muc;ru~ 

lous n~c1_n~ranc oi· skm. plctccd transnt·sely in thr tt·•rnk. 
and_ tl1vnl~ng thr th~rax from the nhcluncn, wheill'e the 
~:!~~- \\T1tcrs call 1t septum transvcrsum. See .:bu.~ 

DIARRIHEA. Sec l\I1rn1c1'1E, 
DIARTJll!OiilS. See A~A'rO\IY, 

. DIASCUllOIU\I, in phal'111ary, a celebrated compo. 
s1hon so called from scordium, one of ils ingredients. 
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H is othcn.ise termed co11jectio Jraca.sto1·ii. Sec PHAR .. 
'IACY. 

Dl.\STOLE, among physicians, signifies the dila
tation of the Ii ea rt, aul'idcs, and arteries; mu! stftmlg op
posed to the ~ystole:, or contraction of the same pal-ts. 
See l">nys101.0GY. 

DusTOLE, in grammar, a figure of prosr.tly, whereby 
a syllable naturally short is made long: such is the first 
S) II al.Ile of }Jriarniclrs, in the following verse of Yirgtl: 
Atquc hie Priamiiles: nihil 0 libi, amice, relictum. 

DL\STYLE. Sec ARcmT"ECTURF.. 
DIATESSARON, in music (f'l'orn the Greek), a term 

applied Ly the anriC'nt Greeks to that interval winch we 
call a fourth; cnn8isting of a greater tone, a lesser tone, 
aml one greate1~ semitone. rrlrn wortl is now used for 
the fuu1· gospels, m'l'anged after the manner of a har
mo1w. 

D~AT.ESSAROY, in pharmacy, the name of a composi
tion so called from the fou.r ingrc,lients it comprehends. 
See l'uAtOtACY. 

DIA'l'O:NIC (from the G1·eek), a term applied by tl1e 
anrirnt Greeks to that of their three genera, which con
sistrd, like the mo<lcrn system of intervals, of major
f.oncs and semitones. The diatonic genus has lont; since 
been considered as more natural than either the 'hroma
tic or enharmonic. Aristoxenus asse1·ts it to have been 
the first, and info1•ms 11s that the otl1er two were formed 
from the division of its intcnals. 

DIATONUJ\I INTENsuu, or sha111 diatonic, tl1e 
name given by musical theorists to those famous pro
po1·tions of the intc1·rnls proposed by Ptolemy, in his 
system of that name; a system which, long after the 
time uf this ancient speculative musician, was received 
in our counterpoint, and is pronouuccd by Dr. 'VaJHs, 
Dr. Smith, and the most learned writers on harmonics, 
to be the best division of the scale. 

DIAZEUXIS (Greek), dirision, separation; the 
namr given by the ancient<; to the tone which separated 
two tlisjunct tetrachords. 'I'he diazenxis was 11laced be.
twet.•n ihc mcsis and paramesis,i. e. bf'twcrn the highest 
note of the second tetrachord, and the lowest of the 
thfrd; or between the note synncmcnon, and the para
mesi.; h) pcrbo]con. 

DI<.;.E, among gamesters, cubical pieces of bone or 
ivory, marked with dots on each of their faces, from 
one to six, according to the number of faces. Sharpers 
have seHral ways of falsifying dice: !. By sticking a 
hog's bristle in them so as to make them nm 11igh or 
low as they please, 2. By clrillin.'> Ollll loailing them 
with quicksilver; which cheat is found out by holding 
them gently by two diagonal corners; for if false, the 
heavy si<les will tu1•n always tlown. s. Dy filing and 
rounding them. But all these ways fall far short of the 
ai·t of the dice-makers; some cf whom are so dextrous 
this way, that sharpe1'S will repay them with any 
money. 

DlCERA, a genus of the polyantlria monogynia 
class ~ml ortler. The petals are four, ovate and trifid; 
nectarrnm four or five cmarginate COl'pusculcs; anthers 

-two hometl. 'There are two species, trrcs of Ne""- Zea. 
land. 

DlCHONDRIA, a genus of the class and order pen-
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tantlria di.;ynia. Tile calyx is fh"-lcawd; r.nNlla ro~ 
tatc. iufer·ior; capsule dicoccom;.• There b one sperics 
an herb of New Zealand. ' 

DICHORD (f1·om the Greek), the name !';i.-en 14 tlio 
two-sfringed IFe, said to have bcru iuvenlcd by the 
Egyptian l\lercury. A}>ulliitlorus nrcount.s for its iu~ 
vcntion in the following 1n:umrr: "Mercury," sava hr 
" walking on the banks of the river Nilr, happr;1ed ~ 
stl'ikc his foot against tho shell of a tortoisr, the ftcsb 
of which. had bee~ dl'icd away by the heat of the sun, 
and nothrng ]eft ol its ccmteuts lint the nrn·rs and rar. 
tilagrs; he was so pl~ased witl_1 the !-mund it produrrd, 
that he thence conceived the 1dco of a lyre, whirh he 
afterwards constructed in the form of a tortoise, and 
Eitrung it with the dried sinc·w8 of animalFi.'' 

DICHOTOMY, a tCl'm used by astl'Onomers fur 
that phasis op appearance of the moon, wherein sbr is 
bisected, or shows just half her disk. In thi• situation 
the moon is said to be in a quatlratc aspect, or 14 be in 
her q uadraturc. 

DrnuoTOMY. Sec Bo·.rANY. 
[DICHROMA, in botany, a genus of the triand1·ia 

monogynia class and order. 'rhc calyx one-vahed, co
rolla none; seed one. 'l'here at·e thrre species, natin•s of 
Carolina, Georgia and Florida. (c) 

DICKSON IA, a genus of the class and order cryp. 
togamia filices. There arc two species, one of which is 
sup11osed ta be the same with the bru:omets or Scytbian 
lamb. 

[DICRANUM, in botany, a genus of the dais cryp. 

tob~~i·1~~~~~s~::hi~b~\°:t:~;,2 !:P;.'.°!~~ma, age-
nus of the mouogynia ordm·, in the dccandria class of 
plants, and in the natural method ranking under the 
26th onler, multisiliqure. The calyx is llentaphyllous; 
the petals arc five and patulous; the filaments sprinkled 
with glandulous points; the capsules five, coalited. 
1."'herc arc two species. 

The !lalbus, or fraxinella, ha.• thirk, penetrating, 
perennial roots, collected into a beau at top, sending np 
erect stalks annually, two or three feet high, garnished 
with pinnatcd alternate Jcayes, of three or four pair or 
oblong stilf lobes, terminated by an odd on•; and the 
stall<S crowned by long, pyramidal, loose 9J1ike& offtow
ers, of wl1ite, red, and purple colours. They are 'rrf 
ornamental l>lants, and succeed in any o( the common 
borders. 

DICTATOR, in the policy of the ancient Ro~ 
a magistJ·ate invested with sovereign and even arb1tra;rY 
power. He had power of life and death; also 14 l'llff 
or disband troops, make wa1· or peace, and that '_rltbottl 
the consent eitlier of the senate or people, or bemg llC
countable for his proceedings. Ile was elected by one 
of the consuls in the nigLt-time on the frontiers or the 
commonwealth, and no where else; and the ordi~ 
duration of his offire was only for six months, ~"""' 
which time all othrr magistracies ceased, the tri_b.,.. 
ship excepted. WheneYer he appeared in publtc, ~ 

~~~.~efttt~n~~~s~f. 21~~~:~~'., 0~o~::~~l:t:~:in~":' lWI 
power, he could not go out of Italy, nor even ride• 

~r::s·~~ d~~~g ~:"~~~~u:~~1:i°~!·~~~1ie;: 





DIDELPHIS. 

4. Ditlelphis ol'icntalis. or phalanger. The phalan
ger is of the size of a vc1·y large rat, mcasu1·ing al.Jout 
nine inches from nose to tail, antl the tail meaSUl'CS ten 
inches. It is a naLive of the l\lolucca islands, and is 
supposed to be unknown in .America, though tlw count 
<le lluffon infol'mS us that the specimens which he ex
aminrd were tl'ansmittc<l to him 1mtlc1· the name of' rats 
of Sul'in<un. The t:oluu1· of' the phalanger is rufouw 
grey on the upper p:ll't, and yellowish white beneath, 
an<l 'Liong che top of the head and the back run< a black
ish line: the tail is hairy fot· about two inches nntl a half 
f1·om tile base. and tlie ;.ema.indcr is naked. Its voice is 
said to rrsemblc that of a squirrel, an<l it often assumes 
the attitude of a squirrel when feeding. The muzzle is 
rather thick; the cm·s sh 'll't and covered with hair: in 
thr upper jn.w arc eight cutting teeth, and two in the 
lower. 

5. Di<lelphis philander. The philandel' is about the 
size of a l<U'ge rat; tlic hrad is large, the snout thick, 
and the ears rounded and uprigl1t; the tail is lon,gcr 
than the body, a111l 1s hairy l'ol' s ome little tlbtance from 
the base, the remaindc1· bcin!;' naked, and towards the 
encl prchensiJe. 1'hc length of tl1c bo<ly is niuc inches. 
and of the tail tliirtt•cn. The philande1· is of a reddish 
brown above, and whitish beneath; the eyes :we i;ur
roun<led with a brownish Lut·tlcr; the muutb un each 
side is beset with 'cry long vibl'issre 01· wl1iskc1'S; 
down the forehead ru11s a brnwnish stripe; the thumiJs 
on the hind feet arc rounded, as in must otlwrs of this 
genus. It has ten upper fore teeth, of whirh the mid
dle ones are t•athc-r 1011ger than the 1·cst; and eig·lit lower 
fore teeth, the middle ones i·athcr longest, and standing 
distant. It is a nafrrn 'lf Su1·inam, and. in all lll'oba. 
bility, of several other pal'ts of South Amcl'ira. 

6. Didelphis do1·sigrra, or Mcria11 opossum. This 
species is so named from the celcl.Jratcd m.u!amc .Merian, 
who has introduced a figure of it into her splendid work 
on the insrcts of Surinam. l\Iadamc Merian's own ac
count of' the animal as follo\-rs; "By way of filling up a 
plate, I have 1·t~prcsc11tell a kind of wood-rat, which a}. 
Wa.}'S carries hn young ones (of which there are com
monly five or six) upon her I.Jack: she i.'1 of a vollowish 
brown colour. and white beneath. \Vhrn these 1:ats come 
out of their hole, either to play m· to seek their food, tlicy 
run about with their mother; but when they arc satisfied 
with food, or at·c apprehensive of dangrr, they climb up 
again on the back of their mother, and twist thei1· tails 
round th}lt of the pal'cnt, who runs with th.cm into hc1· 
hole a.~arn." 

7. Didelphis lrmnrina, or lemurine opossum. This is 
a laPgc species, L>cing equal in size to a cat, but longer
bodieU in }lroportio11. Its colour is a Cine brownish or 
iron-gre.Y abnve, and pale yclluwish-IJro\'l-'11 hencath. in 
somr specimens nearly wliifr: the sidrs ol' the neck and 
the feet have al'io a tine;r of this coloul'; the fur on the 
't\~h 1 1l~ an~mal is extremely thick, rich, antl soft, scarrcly 
?·irM111g 111 e!P~ancc to that of the pctaul'ius 01· gre0:\t fiy
rng. opossum: the muzzle is short and roundish; tlie 
~lus~ers. ~·.~e and black; the ears upright, large, and a. 
]1ttlt". 111cl~n111g to a Jlr)intr<l fnrm at tlui tips; the eyt's bright 
and rcdd1.c:h; thC' hmd feC't furnished with a rounded inte-
1·ior tor~ the tail,. whicl1 is thick, long, and very furry, is 
f.reheusile, and is of tl:c same colour with the bo<ly for 

'.'b.out a fourth of its length, th_e remaindrr be in~ blark; 
lt ts nakctl beneath to a grrat d1stanrc frum th1· tiJ,. The 
geue1·ol length of the body is about 18 inchrs, of the tail 
abuut 12. 

8. Murina. In this spcrirs the tail is hairy at the base 
anll a fold in.rlu<les. the. teats. It i1~ln~bits South Amerir~ 
and rats fl'l1~t, grn~u, fish, &r·. It lS slow and 8tUjlid. See 
Plate Lil. i'I at. Hist. flg. J 64. 

9. Didelpltis \"iV<'l'I'ina. 01· \·in,rrinc opossum. Tliis
animal is remarkablt~ fot· iis slender form; and tliis, !ng-r
~her "ith it~ sharpened ,j,.agc and long brush)" tail. gi~'t''i 
1t. at fi1•st nrw, the appea1'aurc of onr of th(.' wr1·~d trihr, 
ratlwr thau that of an opossum. Its general size sPf'ms 
to be that of a stoat. mcasm·ing nbout kn ind.rs frnm nmte 
t? btil, and th<: ~ail itself about cigl~t inches. Ith imims
s1blc to say crLt1cally what the n11·to11s forms or thr f,•t>th 
at'l' achiptcd fot• from the grnera1 pri11tiplrs of tl'c1h, In 
the frm.1.t we have what may divide and frnr off; bl'fiind 
thosr there are hohkt·s and d('stroyrrs; bl'hinil thf' latter 
such as will assist lit mashrng, as the gri11drr.1J11ftlu· linn 
a11d other ra1·nivorous animuls; am!, last of all, gTiri:l~·r11 
tu divide parts into smallrr portion~, as in thf': gl':unhii
vorous t1·ibe: the artirnlatinn of tl1c jaw in some dl·grcc 
admits of' all those moti1JnR. 

lO. Ditlelphis pctaurus, or pctaurine opos.~wm. The 
siz<". roln111·,_;rntl form. ol' tltr Jl.l'taurim• or ~r1.·~t ft)ing 
opossum of New Uolla11d, consp11·e to reml1·a· itm1r of the 
must beautiful of q11nd1·upeds. lt mca1rnr't"!i about 22 in
c lies from the tip of tht· nose to the brginning of thr tail, 
"hich ii:; 20 inc lies in h•11.~th. 'fhr Uody is aboutthraize 
of a half-grown cat ot· a snrnll rabbit, and the grnrral ap
peal'ancc of the anim:tl i8 simila1· to that of a fl.Jing Rq.1ir-
1·el; an cxpansile mcmbranC', covered with fur, sfrr.tching 
from the fore legs to the hind on each ,qidc of the body, 
and thus enaiJling the aaima1 to s1>l'ing to a considentble 
di.stance- at pleasure. 

The general colour of this species is a very fin~ sablr, 
or <lecp grey-brown above, varied with a rnst of ferrugt
nous: beneath it is nrarly white; a stripe of darkrr or 
blacker bl'own than the 1·est runf:; a1o11g the back from 
heacl to tail; the fur neat• the edge of the ttying mrm
b1·anc on its upµer part lin.'1 also a darkrr tin,g-c Uian on 
the other 1rnrts, while the edge it'>rlr is white, tlms funn
ing a beautiful contrast of colou1· l'Ound the wl10le bor
der of the memb1·ane; a darker or blackt·1· shatlr than on 
the rest of the fu1· prernils on till' up1wr parlff of the 
shouldc1·!':l, extending over each sic.Jc of the neck. The 
tail is at ka_'t equal to the whole length of the head and 
body, and is exti·rmcly full of long, soft fur, of n blark
er cast than th e 1·est. pa1·ticulal"iy towaril• the end, 
where it is lun.;f':r or mo1·e floccy than towards the; base: 
the whole is of a t••rnndish or sulJr·vlint.lric fnnn, but 
from the dispnsitiou of tlw long fur, has a slightly ftat
tcnf'1l ap~ra1·anre towa ·ds tt1e extremity. . . 

11. Didrlphis sciu1Ta, or squilTel upo'iSnm. Tlus 11 
prrhaps the n1ost Ueautifnl quadrt1ped, if we exrrpt the 
vctaurus or great tl}ing opossum, of all th~ Aus.trala.
si1t.11 sprcic·s yet disrovrrcrl. In itci general a.'lp··rt is hBfl 
so much the appearanrc of a squirrcJ, that, on a cursf!"7 
view, iit might rnclily pass fo1· such. A m01'<' e~act \ft· 
spectinn into its characters will, howevrr, l"-'inte 1t to bl 

~ .. ~"i::~~;;c ~~~,~~:·1~!1~~::.~s a:";~~:~'.:i;~ ~~ 
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tho fur, "hich, likr th~t of thr kmur, grows in a s11br
rert nuwn1-r, it apiwa1·s ~ome\\ hat l<trgl'r. Its gene1·al 
coJ,1t11· i-; ('Xarlh likl that of the sciurus cinrreus, or 
Arneri< <1.n f.!;l'l'.)'. squiri-tl. A bb.ck stripe passC's ornl' 
carh l')"C :tlnn~ the top of thr head: u1Hh'r each car is a 
bla< k patt!1 su1·rou1u.lcd "jth wl1itc, the hair on the white 
JHtl'l Jia1 in:;" i.l IOOI'(' soft 01' tlocn1lt'11t appe~\l';\ll('e than 
thr Llad~. 'l'/ie tail, which is pr£·hcnsilr, is of tltr snmc 
t'olour with tl1l' lmdy fol' aUout half its lrngth, the rc
maindrr hcing black. lt is nry full of hair, and blprf's 
a litUr- towa1·1ls the cxt1·rmity, but without any acute 
termination. 1-'11<· ryes arr blitck, 1·ouiu\1·d. anti i\11L: the 
car:-; 1·0111u.I, shol'tii.li, and very thin; thr whole. 1111Llc1· 
shh' of Urn a.nimal i~ milk-whitt·; the upper p:trts of the 
frd art' ah;o wMt.c, and lhc ctlge of the lateral 01· flyin~ 
m1·mhra11r, '"hie Ii cxtf'mls frmn the fore feet. to t!ie hind, 
is f·dgl•d with a hlarkish bm·ckr, as in the fl)'in.i; squir
rt·I~. 'fhc alHlominal poud1 is of r:onsidcrablr siZI', and 
is situated, as in otllC'I' opossums, on the lowrr p:u·t or 
the abdoml'n: tht• hind feet a.1·e l'nrnishrd with a. rnunded, 
unal'lltrd, 01· mutic thumb. Nothing «an cxrrrd tht• S·>ft
JI''~.-; aml tklira.r~· ol' this aninrnl"s fur, which is, ii' possi
hlr, still finer tl1<111 that of thl' pdaurus, to wliid1 indretl, 
though vrry gn•atl) i11frriflr m size, as Wl"ll as widrly 
ditl\:l't.:nt in rolour. it p·t bears a striking affinity. It 
i!i a nnrt.11·nal aninrnl, aml runtinues torpid the g1·eakst 
part of tlw day, but during the night is full of arth' ity. 
In this. as well a'i in oth('l' Australian npo<;sums, the two 
tots on the hincl fcl't ne:u•rst the thuml.t or roumlrd onr, 
a1·c ronnafr, or hnth ronjoincil under one common skin. 

12. Didl'lphis pyg111rea, or pygmy opo"sum. 'l'his is 
hy fa1· tile most mj1rnt.c of' all the opossums. a1111, from 
its dimi11ntiq~ size, not rxrrrding tha.t of a rommon 
rnousC', has hr<•n nanwd the pygmy opossum. It is fur
nishr1l on r:u h side the hody with an cx1lansile mrm
b1·am·. l'\artly in thr manner ol' th('. flying squil'l'QI, hy 
thr assistann• of which it is rnaliled to spting to a ron
Rilll·rnblr distance'. The fu1· on lhe whole animal is cx
tr<·mely tinf'; th<' colour is a soft or palish brown above, 
and almost whitr beneath; the edgrs of the flyint;' mem
branr a1·r also whik: the uose. fret, and ears. intcl'Jlal
ly arr of a light pink or flesh-colour; the tail is of a tlat
trnrd form, and is brautifully C'flg{'tl on each side with 
soft HilkJ hair'S. Thr opening of the a!.ttlominal }1 >urh 
in this ~ptTil'S is of a scmilunar form: on opening this 
nt·rp!acle in the specimen <lcsr.ribrd in the Nr-w Ho}. 
land Zoology, was tlisrovcret.I on each side a young one, 
lai·gi• in propo1tion to the parent animal, an<l totally 
di "tituk of hai1·: thry hail. thf'rdor{', not apJ11'0achcd to 
ti,.• Jlf'l'iod of tlwir sprout\ birth. In such s1wcimcns as 
wrr•• nut in a p1·1·µ;11ant statr, the mamm::e 01· tratfi wr1·e 
extr1•mply sm:1l1. and only foul' in numbt•r. The tongue 
in fllis :rnimal ir.; l't'markaUly large an I 1111\t;°• an1l ol' a 
0.1tft'm·d f•>1·rn; tl1r liiml frrt han• 1·01111<lrd arnl tma1·mt>d 
tl1u111hH, an.I the two inkrii.Jr toes arc unitml uidcr a 
COIOlllOn skin. 

l.l. Ma• r<1fa1·<.ous: tail skmJer, naked. liairy at tiie 
tip. lu•t'ls of thf' lii111l-frrl J 1rn.~. n~lkPd, thumb-nail flat. 
So•o• l'l:tt .. \.LIL !\at. lli•t. fig, 165, and als" the article 
KAotr.;CI ~RO''· 

I> I nt~l."l' '\., a g 1·nus of thr rim~<; and orclrr syng<'nrsia 
pol,,~a 1 111a f1·11Rl1·:uw.t. 'l'lit• IJ\. i:-> t'\.pamli11~: r·•cr1i1a
dc honeJ ~cowlu.·tl iuto pat·t~, which n·tain th~ scc<ls; 
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tlown cliaffy, many-leaved. There are two sprcu·s, an· 
nuaJg nfthc Cape. 

DlDC"S, or Dono, in 01·ni1hr,]ngy, a grnus brlon};ing 
to tl11.• tJl'der- of gatlinre. Tlie bill is c011tt'art._•d in the 
middle bJ two ti·awn-cr~c rugre; car Ii m:uuliblr is inflect
ed at the point; and the fare is b:irc l.H'hintl the CJ cs. 
Only onl' species. the incptus, is mentloncd by Linn re us. 
Otl1cr naturalists Jia,-c added tw·o morr> . 

1. Tlic <lrontc, or hooded dod() (incptns, Lin.), is 
somrwliat larger than a swcm. aud near three fed in 
J1·11gtli. The I.Jill is strong, large, antl hooked at tho 
rn:l; the gi1pe stl'f'tches Ueyond tl1r eyes: the colour is a 
H'l'J pale blue, except the <-ml of the upper mandible. 
whirli i$ Jt'llowish, anti has a red f'l)Ot on the lll'nrl ol' it; 
th<' end of the lower is blarkisli; tho i1·idcs are white. 'The 
gl'nr1·al colour of the vlumagc i.;; cinercous: it i~ soft to 
the touch; the belly and thi ,~hs at·o whitish. The head is 
J:ll'~r, and seems co,·c1 rd with a. black hrmd or cowl. 
Tlir wingo; are very short, anrl of a ) rllnwbh ash-co
lour; the tail feathers arc curled, stand up on the rump, 
and indinc to yrllnw. The legs lian• four tncs. tlirco be
fore and onr beJiml; arc ' 'ery stout, c.;hort, and ycllow
ic;h; the rlnws a1·c Ula.ck. It inhabits the islands of .. \fau
ritius nnd Ilou1·bon in the Indian Ocean. See Plate L. 
Nat, Hist. fig. 169. 

2. Thr S'llitairl", or solitarr do1lo, is a large bil'd, 
and the male is said to weigh sometimes 45 1u'rnnds. The 
nrrk is of a pr·1po1·tio11ahle kn~th, attd the rye blark 
and Ii HI); the head is not crcstrd, and th{' gcncr;d ro-
10111· of the plumage is g['ry and b1·own 111ixr1I: it has 
i:ica1·crly any tail, and the bastard win.~ swells ont into 
a round knob; the wings arc too short fm· flight; and 
the hind parts arc roumkd like a ho1·se's 1·11mp, being 
rlotl1c<l with feathers, which may br tt-1·mccl <'OYl'rts. 
Th{' f'l·malrs a1·e rowrr<l with snmctimrs bl'owu antl 
sometimes Hp;ht-yellow foathcrs, and apprar very beau. 
ti(ul. Th<' fcatllcrs on caC'h si1le f)f the brra.'it ''nlarge 
into two white tufts, somC'what l'('SCmhling the iJMnm of 
a woman. Those of the thighs are rnu1Hlcd at the end 
like shells; and. arcording to Lcgnat. the. bird has al
together a noble aml elegant gait. Thir; is an inhalJi. 
tant of the isle of Rod1·iguc, where it is not unromnHm· 
but not met with in Hocks, scarrf'lY ntrH'f' than two be: 
ing found tngethl'r. lt makl's its 1;rst in by-places, of 
k~nrs of the pal.m, a foot and a half in thicknrss, and 
lays ona rgg, bigger than that of a gofl .-;1'. Thr male 
sits in his t111·n. and clors not suff·1· anv bir.I to a11n1·oarlt 
within 200 ya1·ds of tlw spot while ihc ih•n is' ~itting. 
whirh is se,·rn weeks. The youn!!; is som' JOf)nt !1~ Oe-

~:.~c ~tff~~~~ ,~~1~~~! f~~ ii~~ · ·l!~1 ~lt~~~c1\~::r~ ~1~::~~ 0~1~·~~1 :g~~~~ 
wards, thnur;h they orcasionally may mix with otllf'l'S 
of their kind. Tile youn; birds. th'ln!,)h timii]. RI'(' Rhl-
11icl rnougli to snffer the appro:trh of ;\:1y Oil:': h!1t whrit 
gt·own up, a.rr more _shy, nml will n~>t h1• t.\:11r-I. They 
arc rliasrtl 111 the wmtrr season. nz. frnm \J ,1rrh to 
St•ptt•mbf'r. bring tl1" n fat. and the youn.:; Uirtls are 
murh ('Sll'<'tnf'd foJ' thr ta_j}1'. 

hi1f·i~~thi~t~~a~.~~,1~tl:_10~~::~~.~~t11~r~e~;1 t~.:~1~~~: ~~:~~~aT~11,~ 
fratht•1·s. ~hr wh!1)fr is CC)\-C'J"l'd nv1•r with a hlark d ixn; 
hut fht' w1n.~i:; a.1•r ff•athr1·1•1I. an-I it hac;; 8 •1111r fi·· .~ ::: h•tl 
ones upon the r111up, which serYe instcn.d, of a t.iil; tha 
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legs al'e long nud scaly, and there al'e thl'ee toes on 
each foot. This was met with in the Isle of France, 
and described as abo,-e by Fr. Cauche; who adds, that 
the female lays only one egg, which is white, and as I.Jig 
as a penny-loaf, and that there is always found with it 
a white stone of the size of a hen's egg; that it makes a 
nest of leaves and dry herbs in the forests on the ground; 
and that there is likewise found a grey stone in the giz
zard of the young bird. 

[DIDYMODON, in botany, a genus of the class cryp
togamia, order musci. (c) 

D!DYNAMIA, the name of the 14th class in Lin
nreus's sexual method, consisting of plants with herma
phrodite flowers, which have four stamina or male or
gans, two of which arc long and two short. See Bo
TANY. 

[D!ERVILLA, in botany, a genus of the class pcntan
dria, order monogynia. The calyx is five-lcarnd; the co
rolla is five-leaved, luted, frutescent; the capsule inferi
or, four-celled, many seeded. There is but one species 
known, the D. canadensis, or yellow-Dowered dicrvil
la. (c) 

DIES, in common law, are of two kinds, dies jm·i
'1ici, an<l nonjuridici. Diesjuridici, or fasti, at·c all days 
wherein justice is administered in court. Dies non j11-
1·idici, or uefasti, arc all Sundays in the yea1·: and,_ in 
Ea.stet• tr rm, the feast of ascension of our Lord; in Tri
uity term, the nativity of St. John the Baptist; in Mi
chaelmas term, the feasts of alt saints and all souls, and 
in Hilary term, the 1H1t'ification of the Blessed Virgi11. 

DIES TJA'.rus, is a day, or time of respite, given by 
the ceurt to the t.lcl'cndn.nt in a cause. 

DIES!S, (from the Greek,) the name given to 
the smallest intel'val used in the music of the ancient 
Greeks. In harmonic calculations, those are called 
dicsis which arc greater than a comma, ·aml less than a 
semi-tone. Dicsis, in modern music, is the name giv.cn 
to the elevation of' a note aboYe its natural pitch. This 
raising of the. sound is, however, only a kind of it1sensi
blc gliding through the interval of a semi-tone, and docs 
not p1•oducc any change in the denomination of the note 
upon which it operates. With some authors, cliesis is 
only another name for the quarter of a tone. 

DIET. Sec l\IATEUIA MEDICA. 
DIET or DYET, in matteI'S of policy, is used for the 

gt'ncral assembly of the states or circles of the empire of 
Gc1·many t and formerly of Poland, to deliberate aml 
concert measures proper to be taken for the good of' the 
-public. The general diet of the empit·c is usually held 
at Ratisbon: it consists of the emperor, the ten rlcctors, 
and the erdcsiastical princes; viz. the archbishops, 
bishops, al.ii.Jots, and abbesses; the secular prinees, who 
are dukes, rn&.t'fJUiscs, counts. viscounts, or bal'Ons; and 
the representatives ol the imperial cities. It mrds on 
the empcror"s summons, and any of the prim·rs may 
\olentl th• h· deputies thither in their stead. The diet 
makes law~, raises taxes, determines differences betwrrn 
the sc,•et'<ll princrs and states, and can J'eJieYe the sub
jects from the oppressions of theil' sovereigns. 

DIEU ET '.\JON n1to1T, Goel ancl my right, the motto 
'f)f the royal al'ms of England. -first assumed l>y king 
Richard I. to intimate that be did not hole! his empir·c 
in vassalage of any mortal authority. It was afterwards 

DIF 

taken by .Edward the Third, and wa• c<>ntinued without 
mtcrruption to the time of king William III. who used 
tire ~10tto je '1laintienclray, though the former was still 
retarncd upon the gt·cat seal. After him, queen Anne 
used the motto sempe1· eaclem, which had hef'n bcfort 
used by queen Elizabeth; but ever sinco queen Anne 
diw et mon droit continues to be the royal motto. ' 

DIEu SON ACT, words anciently often used in our law· 
and to this day, it is a maxim in law, that tire art of God 
shall prejudice no man: therefore, ifa hou~r i.r; blown or 
beaten down by a tempest, thunder, or lightning, the 
lessee, or tenant for life or years, shall be 11uit of an ac
tion of wa•te; and, by the law, he has likewise a special 
interest or liberty allowed to take timber, to rebuild Ute 
house for his habitation. 

DIFFERENCES, in heraldry, certain additament. 
to coat armour, whereby something is added or altered 
to distinguish youngrr families from the eldrr. 

DIFFERENTIAL CALCULUS. Sec CucuLus DlF
FERENTI.lLIS. 

DIFFERENTIO, DIFFERENTIAL1s CALcncs, is a 
method of differencing differential quantities. 

'Ve have observed, under the word CAtcctrs, that 
the differential of a quantity is expressed by the letter d 
prefixed to it, as the differential of x is ra\lcil d.·r; ,,c. 
are to remark, therefore, in this place, that tlie diffi.·rl'n· 
tial of dx, is ddx; and the diffcrentinl of ddx, is dddx; 

or, as sir Isaac Newton wou]d express it, ;: &r:. The~e 
dilfcrcntiaJs may be expressed more com1iendiously thus. 
d2x, d3x, &c. whence we have powers or de5rt•es of dif
ferentials. The <liffereutial of an ordinary qua111.ity, is 
called a differential of the fit·st degree, a• 1/x. Tire clif
ferential of the second degTec, is an infinitesimal of a 
tlitfcrcntial quantity or the fil'St degree, as tlda:, dxdx, 
or dx2 , dxd11 .. &c. The differential of the thiI'<i tlci:ree, 
is au infinitesimal of a differential quantity of the second 
degree, as clddx, dxJ, dxdyd:z, and so on. 

The powers of differentials are diffcr!'nrc<l after tbe 
same manner as the powe1·s of ol·tlinary qua11tities: an4 
as compouml differentials either multiply <II' dirjde earb 
other, 01• are pcl'fcct or impr1·fort powers of ditfrren
tials of the first degree, tire diffcrentio-diffcrcntiali• cal
culus is in effect the same with the tliff'crcntial calculus. 
See CALCuLus DIFFERENTIALIS. 

DIGASTRICUS, in anatomy, a muscle of tbc lower 
jaw, called also bivcmter. 

DIGESTION, in mrdirine, is the dissolution of the 
aliments into such minute pa1•ts as a1·e tit to enter the 
lacteal vcssrls, and circulate with thr, mas8 of blootl. 

'1.'hc1·c is a very great difference in the '1.uantity.nf 
aliment which animals rcqui1·c, aml in the time '.'·lurb 
they can pass without it. In grnrral, tlw~e amm~~ 
which arr most adirn require most, and those wb1~1l 
arc most indolent require least food. Tire r~11sc o!lhil 
is obvious: the hollies of animals do not rcmarn slahona~ 
ry, they arc constantly wastin~; and the waste is pro. 
portional to tire activity of tire animal. Hence the bodf 
nv1st 1·ccrh·r, from time to time, new su1>plirs, in pllCI 
of what has been carried off. The use ol food answers 
tl1i'i p1111>nsc. • 

We arc much better acquainted with the food ~f 111· 
mals than of ,-egetable&. It consists of an iulinib: •• 
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l'idy of animal nn1l Tf"~fahlc sulh~~Drr .. : for there :u·c 
but H'l'\ fuw of cithC'r wliirh -;om~nuimal 01· nthl'I' cl1Jl''i 

not USC.il'J foot! ... \Ian usc.-i a' fo11d d1idlv thl' llltl"i ; lt·s 
or animal.:;, tl111 seed of certain gr~t-.s(•:.;, and a \ aritty of 
vrgt·tahlt fruit... Alm1Jst all the inl'c1·ior animals lune 
pal'tkular !->ullstttnr:t~ 011 "!Jkh thCJ-' fl'c<l cx:clu~i\cl~. 
Sonw of t)l('m f··ctl on animab, others on n·gctabk'i. 
~Lau 11;.u; n ;;n•atf·r rangt·; lit' can foctl on a \'l'I")" M1·cat 
numln:r of ~uhsta1u·cs. To enumerate these substa11ns 
would lw u•·wks-;, a-; we a1·c nut able to t10int out witll 
atf'urary what it i<; 'i.hich rc111.h:rs one sull:,tancc mo1·e 
nouri"il1i11; than a11otl1c1'. 

l\Jan)" snh'ilancl's do not srnc as nourishment at al1_; 
and somt•, i11r.;te:ul of 110111·ishi11.;, tlesli'oJ lift·. These last 
Rl'C called pflisons. Sotuc poi'ions act cltemically, h) tie
composing tlie animal hotly. The action of others its not 
so wl'll under·stootl. 

'l'l1r food i!>i i11t1·odurcd into the body by the mouth, 
and almost all animals rrdure it to ~t kind of pulpy con
si<.;tenrt'. In man and many other animals this i~ done 
iu tltr mouth by mt·:u1s: of tf'eth. and the sali"·a with 
":hid it jr.; thnc mi\.ed; l.JUt mauy other animals gt-ind 
thcit· food in a difli:l'C11t manner. After the food l1as 
larrn thus ground, it is int1·odurcd into the stomach, 
wlwre it is suhjt·rttll to new changes. The stomach is a 
8trong s:oft bag, of different forms in different animals: 
in man it ha'i some J'l'scmhlancc to the bag of a hagpipe. 
Jn this organ tlw food is converted into a soft pap, 
whirh has no resemblance to the food when first intro
durrd. This pap has been railed chyme. 

Sinrr rh.)"mc possesses nC\Y properties, it is evident 
that the rood has unclc1·gonc some changes in the stomach, 
and thnt the ingretlicnt.o; of which it was compo~ctl ham 
cntrred into new combinations. 

The formation of rhyme, in fact, is owing to the 
1t.omach; and it has been concJuded, i'rom the npr1·i
mt•nt!i of Stcvrno;, Rraumnr, Spallanzani, Scopoli, Brug
natdli, Carimini, kr. that its formatiou is brought about 
•y the artion of a partirular liquid st~n-cted by the sto
marh, and for that rrason railed gash'ic ju ire. 

1.'liat it is owing to the action of a liquid is cYidrnt; 
berausr, ifpirrr!i of food arc iu.closcd in close tu hes, thry 
pas~ through thr stomach without any farther altrratioR 
than would havr taken place at the same tem1Jerahu·c 
eut of thr botl); but if the tubes are perfol'aktl with small 
hoh·s, the food is converted into rhyme. 

This liquid docs not act indiscl'iminatcly u1ion all sub-
11tanct•s: for if grains of rorn are put into a perfot·ated 
tulw, and a granivOl·ous 1Jir1I is made to swallow it, the 
corn will remain the usual time in the stomach without 
alterations wlH'l'C'n!i, if the husk of the grain is iwe' ious
ly takrn off, thr whole of it" ill be comcl'tctl into chyme. 
ft is \nll know11. too, that many substances pa"5 unaltr1·
td through the inli'Htincs of anim~1ls. and ronsrquently 
an.· not aftrd upon by tht• gastrir Jtiicc. This is thr case 
Cr1'f'IU1'nll) "ith grains of oats whrn they han· been swal
loW't d hJ Jwr"it'S t•ntil'l' with t11dr husks ou. 1'his io; th(' 
ras1, ali.o "ith tht• sceJ~ of applt•s. b...1·. \\ h('n S\\ allowcc.l 
~ntir•· by m;m: yrt tlu-~e n 1") s11U~tanres, if tht•J h:l\ (' 
been p1•1'viuu111l} ~n>Untl !1Uffi< 1entl}' by the kC'th, art• d1-
gt.•ll'd. It •1•P•''""• thrrrfure, that it is <hi!'ll) thr husk 
er outside ofthe1e •uhsta11ce. which rcdists Urn action uf 
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tl.1c 5a·~trir,i1iirr. We srcsl..,n. tlut trifuraliongn•Ltl)' f:~ 
r1litatci; t:ll' c0 111n1·si•Jn 1)f 1i1•J1I inL.1 tbnu ·. 

Tlol' g .• stric juin• is ll'>t thr :-;:unr ;11 all ani11u!s; f,r 
mai:y ania1.u.-; (·au11ot Ui~t·:-.t th1• f:111<l 011 \\ hich ot!1tl"i 
Int·. 1:11c to1Jiu111 maru!atlllll (l11•rnl:1ct). (,1r iu,tnnrc, 
i't a J'OISOll .t•J 111,111 in.,t .. ·all of fo11d. ~ d ~Jat• ,!!'tJat o[ll'n 
fccJs upon 1t. )fan) an11nals, as sl1l'tp. 11\'tl wlwlly up
on n:-,i;~ulJk~; antl if L11t'} a1·e maJc t'• frl'd upan a11imal.,, 

~::~i~a~~;:1·~~~ \~~i1~ll;(~n <!:~,';~~lt~~~~:ta:11~~~~~·:1,;~~:::~;11~~ 
tli~c'it \ t·gctabks. 

l'hc gastl'ir Juice does not continucahva)s of thr same 
natu1·C', t•vcn iu Lhc same animal: it changl's ~1·adu;1\ly 
acco1·di11g to ti1Tumsli.mres. til'a1uinhurou'i animaU. 
ma} be l>1·ought to lire on animal food; anti aftcl' thry 
ham been accustu1ucd to this fol' bOlllc time, lht'ir str)~ 
machs become incapable of <ligc::;ting vcgct.1blc·~. On tll(.\ 
othcl' hand, tl1osc ;,tnimals which natu1'<tll)' tl1gt•st notl1i115 
but animal food may lie hrought tu di,;l·st H'gclalJlcs. 

Whnt is the nature of the gar.;tric ju ire, wltir h posses
ses tlit•sc singular pro1Jertil·s? Jt is c' iclentl)· <litfc1·e11t in 
<liffl'1·1•nt animals; but it is a Hry diffirult task, if not 
an imp!)SS11Jlc onl', to obtain it iu a sLltl' of purity. Ya. 
l'ious ~tttcmpto; have imkctl bcl'n ma.de by Vt:l') ingc11iou1 
philosophers to procure it; hut thc11' aualJsis of it is: Ruf
ficicnt t 1J Mhow us, that thcv ha,·c ncvc1· ubtaincU it in a 
statl' ul' irnrit). • 

'l,hc methods which have been U':ied to procure gastric 
juirc arc, lirst, to kill the animal wlrnsc ga<.;tt·ic juice h• 
to be examined, after it has fastetl fur some time. By 
this method Sp:tllanzani collectctl 37 spoonfuls from the 
two fiJ'st stomaclis ofa shct•p. It was of a green colour, 
unt..loubtctlly owing to the grass which tho animal had 
eaten. Ile found also half a spoonful in the stomach of 
some young Cl'ows which be killc<l bcfol'e they had left 
their nest. 

Small tubes of metal pirl'cctl "ith holes, and contain
ing a dry sponge, have been swallowed by animals; and 
when vomited up, the liquid i1n1Jihe<l hy the sprmgc is 
squcrzrtl out. Jly this method, Spallanzani collected 
~~~";1:ains of gastric juice from the stomachs of five 

A ~hirtl method consists in exciting rnmitin,i; in tht 
mol'llmg, when the stomarh is without food. Spallanzani 
trictl this metl1od twice upon him'idf, and collected unc 
of Ule times, I oz. S2gr. of liquid; but the pain was so 
g1·cat, that he did not think propel' to h'y the cxrrrimcnt 
a thtl'd time. Mr. Gosse, however, who could exdte 
v?miting whenever he thought proper·, by s"allowing 
air, has employed that mcthotl to collect gast1·ic juice. 

Sp~llanzani has obsel'\'ed that ragles th1·ow u1> c"rry 
mot·1ung a quantity of liquor, which he con';itlrrs as 
gastric juice; aml he has a' ailed him•clf' of thh to collect 
il in run.1Jide1·ablc quantities. • 

lt is almost unnecessary to rrmnrk how impet·fr·c{ 
t~1C!:iC diffc1·ent metl1o<ls arr, and lum fa1• t·\'t'l'J con1~lu. 
s~or1 tlrawn from the examination hf Slirh juirrs m11st dc
~·~te from. thr trtfth. Ii is imp11ssiblr t!iat the g:.t'itric 
JU•re, ot,tamc<l by any one of thl'SC 1u·•.rr-;s s. t·an hr: 
Jrnre; bc1·ause in the stomarh it m'.1'-ll IJ~ rm1-.tantlv 111.xetl 
will~ large q !t.antitil'~ orsah\ a, muru~. hili·, foot.i, (_\, • It 
may hr qut:sLrnn,.11, m·l~ei..l, whdht>r ~u,~- ';;h!fr J j, r nr 
all Ci\ll be obtamc<l b~ these mctho1h; 101· a> lltc intcutioll 
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o( the gastric juice i• to convert the food into chyme! in 
all probability it is only sec1 ekd, or at least thrown rnto 
the stomar h, when food is present. 

We need not be surprised, then, at the contradictory 
accounts conccl'ning its nature, given us by those philo
sophers who have attempted to examine it; as these re
late not so much to the gash'ic juice, as to the different 
sub•tanres fouml in the stomach. 'l'he idea that the 
gastric juice can be obtained by vomiting, or that it is 
thrown up spontaneously by some animals, is, to say the 
least of it, nry far from being probable. 

According to B1·11gnatrlli, the gash-ie juice of carni
vorous animals, as hawks, kites, &c. has an aci<l and 
resinous odour, is very bitter, and not at all watery; aml 
is composed of an uncombined acid, a resin, an animal 
substance, anti a small quantity of muriat of soda. The 
gastric juice of hcrbivor·ous animals, on the contrary, as 
goats, sheep, &c. is very watery, a little muddy, has a 
bitter saltish taste, an<l contains amonia, an animal ex
tl'act, am! a ?l'etty large quantity of muriat of soda. Mr. 
Carminati found the same ingredients: but he supposes 
that the ammonia had been formed by the irntrefaction of 
a part of their food, and that in 1·eality the gastl'ic juice 
of these animals, is of au aci<l nature. 

'I'he accounts which have been gin-n of the gastric 
juice of man a1·c so varioug, that it is not worth while 
to transcribe them. Sometimes it has been foun<l of an 
aci<l nature, at other times not. The ex11erimc11ts of S1>al
lanzani are sufficient to show, that this acidity is not 
owing to the gastric juice, but to the food. He neve1· 
found any acidity in the i;astl'iC jnice of birds of ]Jl'ey, 
nor of ser1>ent~, frogs, and fishes. Crows gave an acidu
lous gastric juice only when fed on grain; and he found 
that the same obsei·vation holds with l'Cspcct to dogs, 
hct·bh"orous animals, and domestic fowls. Camivorous 
bi1•ds thl'ew up pieces of shells and coral without altera. 
tion; hut these sul>stances were sensibly diminished in 
the stomachs of hens, even when incloscd in 11erforated 
tubes. Spallanzani himself swallowed calcareous sub
stances inclosed in tubes; an<l when he fed on vegetables 
and fruits, they were sometimes altered and a little di
minished in weight, just as if they had been put into 
weak vinegar; but when he used only animal foot], they 
rame out untouched. According to this philosopher, 
whose expcl'iments ha,,e been by far the most numerous, 
the gastric juice is naturally neither acid nor alkaline. 
When poured on the carbonat of potass, it causes no cf
ft:rvcsccnce. 

Such are the result of the experiments on the juices 
taken from the stomach of animals. No conclusion can 
be drawn from them respecting the nature of the gastric 
juice. But from the experiments which have been made 
""the digestion of the stomach, especially by Spallanza
ni, the following facts arr established. 

The gasfric juice attacks the surface of bodies, unites 
tu the particles of them, which it carries off, aud cannot 
be separated from them by filtl'ation. It operates with 
more energy and rapidity the more tloe food is divicled, 
and its action is increased by a warm temperature. The 
food 1s not merely reduced to very minute parts; its 
taste anc\ smell are quite changed; its sensible pro1>erties 
arc destr~yed! and it acquires new and \'el'y different 
ones. This Juice 11~ not act as a ferment; so far from it 
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that it is ll JlOWerfuJ antiseptic; and enn res!Orts ft1'8~ 
already putrefied. Tiljl1'' is ll<lt tlw smallest appearance 
of such a 11rocess; indeed, whrn 1hr ju in• is rrnew..d Ire .. 
qucntly. as in the stoma.th. 'iUbstanrcsdissul\'C in it •ith 
a rapidity which cxdudrs a!I icll'a hf ferml'ntation. illlly 
a frw ai1·pbubbles make tlit'ir cstap<", which aJhm to 
the. alimmtary matter,. ancl buoJ it UJ> to the top, and 
wluch arc probably extr1cat<·d hy the h1•at or the •olution. 

With respect to the snbstanccs contai1ml in the •lo
rnach, only t. o facts ham bel'll perfcrtly 88r~rtained. 
'The li1·st is, that thr juice containtd in the stnrna1·h~ of 
oxen, calves and shecpt inva.1·iabl)· conlains unrombincd 
phosphoric acid, as Marq11artand Vaur1u(·lin liavedrrnon
stratcd: the second, that the juice rontaincd in tbcstomarli 
and even the innc1· coat of the stomach il..,elr, has th(' pro: 
perty of' coagulating milk an<l the serum of blood. Dr. 
Young found, that Sl'' en grains of the inner coat of a 
calf's stomach, iufusf'd in water, gan a liquid whirh 
coagulated more than 100 ounrcs of milk; that i'-t more 
than 6857 times its own weight; and yet, in all p1'ibabili
ty, its weight was not murh diminished. 

What the substance is which possosse• thi< congufat. 
ing propcl'ty, has not yet brcn asrertain<'d; but it is Cl'i· 

den Uy not ve1·y soluble in watc1•: for the inside of a calf's 
stomach, after IJcing stcr-pcd in water for six houN1, and 
then well washed with watl·1·, still furnishes a Hqnor on 
infusion which coagulates milk: and Dr. Yoong round 
that a piece or the inncl' coat of the stomach, afttr br. 
ing previously washed ''rith water, an<l then with adilut. 
cd solution of ca1·bonat of potass, still alfordrd a liquid 
which coagulated milk an<l serum. 

lt is evident, from these facts, that this roagnlatin~ 
substance, whatever it is, arts vcl'y powc1fnllJ; and that 
it is scarcely possible to separate it completely from tl1e 
stomach. But we know at presf'llt too little or the n•· 
ture of coagulation to be able to draw any inrerencdrom 
these facts. An almost imperceptible quantity of some 
substances seems to be sufiicirnt to coagulate milk: for 
l\fr. Vaillant mentions in his 'l'ravrls in Afl'ica, that a 
porcelain dish which he Jll'ocured, and which had lain 
for some years at the bottom of the sea, possessed, in 
consequence, the property of' coagulating milk when put 
into it; yet it communicated no taste to the milk, and did 
not differ in appearance from other cup!I. 

It is probable that the saliva is of scr1·ice in thr conver
sion or food into chyme as well as the ga.•h-ic juice. It 
C\ idently serves to dilute the food; and 11robably it may 
be ser,·iceable also by communicating oxy~n. The 
chyme, thus formed, passes from the stomach into the 
intestines, where it is subjected to n<"w changes, and at 
last converted into two very difforent substances, chyle 
and cxcrcmentitious matter. 

The chyle is a while-coloured liquid, very muc~ t;· 
sembling milk. It is exceedingly ditlicult tu collrct it II 
any considerable quantity, and for that rca.•on 1t has If• 

ve1· been accurately analysr<l. We know only in gt~ 
thnt it r<·sembles milk; containing, like it, an album1-

~v~:;~l~~~~~I: ~·~s~~:1~7a~1~~~~l~~~:. sl~r~:;t:i~~ ~: 
ferent salts; and, according to some, a substance scarcr
ly dilfering from the sugar of milk. 

Concerning the process by which chyle is formed &ta 
chy111e, scarcely any thing is known. It docs nol .,.-
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that the ch) Jc i"l prrrisely the same in all auimals; fo1· 
those w!ikh at('. hel'birnrotL"i ha\C a grratct• Jc113th of in
testine than those which arc ca1·nirnrou"i. It i~ rtrtain 

that the formation of the rhyle is dfectrd by a rhemical 
changt•, although we cannot say precisely what that 
chan~e is, or what the agents arc l>y which it is procluc
e<l. Uut that the change is chemical, is evident, IJccause 
the rh)'le i~ rutil'rl) cliR't'rcnt, both in its p1·01wrlit•s and 
ap1war:mn, rron1 the chyme. 'l'he rhymr, by tlic action 
of the infrsliues, i'i srpa1·atrd into two parts, chyle and 
exrrcmrnt: the first of which is absorbed by a number 
of small ves.els railed lacteals; the secoad i• pushed 
along the intestinal canal and at last thrown out of the 
body altogether. 

Al'trr the chyme ha> breu converted into chyle and ex
rrrment, although these two substances remain mixt·d 
togrthcr, it docs not appear that they a1·c able to dceom
pose rarh other; for pCl'sons have been known seldom or 
nrnr to rmit any cxcrcmcntitious mattrr pc1· an um for 
)'em·s. In thrse, not onlJ the chylr, but the cxrrcmen
titious matter also, was absorl>cd by the lartrals; aml 
the rxrremrnt was afterwards thrown out of the body 
by othl'r outlrts, pa1'licuhu·ly by the skin: in con~c<1ucnce 
of which, those pr1·son'i have constantly that particular 
odour about them wl1ich distinguishes exrrcme11t. Now 
in thrsr persons it is evident that the chyle and cxc1·e~ 
ment, though mixed together, an<l even ahsorbecl togeth
er, did not art on each othrr; berause these pca·sons have 
been known to enjoy good health for years, which could 
not have been the case had the chyle been destrnyed. 

It h:tc; been supposed by some that the decomposition 
of the chyme, anti the formation of chyle, are prduced 
by the ugenry of the bile, which is poured out abundant
ly, and mixrd with the rhyme, soon after its entrance in
to the intestinrs. H this theory was tru<', no chylc could 
be formed whenever any accident prevented the hilc from 
pa ... "!in~ into the intrstinal canal: but this is obviously 
no\ the ca.,e; for frrqucnt instanrrs have occurred of 
prrson'i labouring u11dr1· jaundice from the bile-ducts be
ing stopped, citl1t'r by gall-stones or some other rause, 
so rompletA.•ly, that no bile rould 1iass into the rntestines; 
frt thr~e persons havr lh rd foi• a considet·ablr time in 
that 'tate. Cnnsrq11cntly digestion, and therefore the 
formation of the chylc, must be possible, in<lependant of 
bile. 

The principal use of the bile seem• to be to sepa1-ate 
the cxrrcmrnt from the chJle. af(n both have been form
td. und to pl'Odure the <'' aruation of the rxcremrnt out 
or the bOdJ. It is probable that these substanres would 
rtmain mixed together, and that they \rnuld perhapa 
enn hr partly abs1wlm.l togrthrr. was it not fo1• the biJc, 
wlikh srrms to combine with thr rxcremt•nt, and by this 

eomhination to facilitate its scpm·ation from the dtJlr, 
and tliu'i to prrHnt il'i ahi;orption. Fourcroy su11po!rs 

that the hilr. as snnn a"I it is mixed with the rontrnts of 
tlw i11trstilrnl c:a11al, suffers a drrnmposition; that its al

kali aml ~nlinr ingrttlirnts rombine with the chylc, and 
rt•ndt•r it mot•t• liquid. whilr ifs albumen and resin romhine 
with tht· rxrN.'mrnfitious matfrl'. aud ~1·adually rrndrr 
thnn It's"' uncl ks'O fluitl; :uul tlti<; thl"•ry is nl'tainly vr
ry prnhablr·.1'hl' bilr aJ .. ,1 <..i!il1111),\fr<; the infrc;tinal ranal, 
a.o<l causes it to crncuatc its contents sooner than it othc1·-

wi.,c woulil do; for wh<'n the1·c 1s a lk""' .. ir tu· \ of bile. t11c 

bud_-r is rnn!'itantly costh t'. • 

rf'hc CXC.:l'CffiCntitiOUS matter. then." hif'11 is rvarua1'·1, 
per anum, consi>t• of all that pai·t ur the l"oo<l an<! 
chyme which was not conve11l'd into ch) le; rntirely a1 .. 
k1•NI, howcnr, from its original statr, pa1·tly by thr. 

flrromposition whirh it underwent in the stomach anft 
intestines, and panly hy iti combination "ith the r<·~;in 

and albumen of the Uilc. Accordingly, we fintl in it ma~ 
ny substances which did not exist at all in the food. 
Thus in the dung of cows and hol'sr s there i:i found a 

vc1•y considerable quantity of hl'nzoic acid. 'l'hc excrc
mcntc; of animah; have not yet heen subjected to an a~ 

cu1·atc analysis, though such an anal)sis would thrO\\ 
much light upon the nature of digrstion: for if we knc\>t 

arrurately the substances" bich were taken into the body 

a<1 food, and all the new substances which were formetl 
by digestion; that is to say, the component parts ofchJ)t· 
and of excrement, and the variation which di(fcrcnl 

kinds of food produce in the excrement; it would be ave
ry considerable step towards asccrta.ining tH·cciacJy the 

changes procluced on food by digestion. 
Vauquelin has ar;certaincd thatthe f:eres are constant 

ly arid, always rcddrni11~ vegetable hlucs. They run 
Yery quckly into fermentation, becoming at first more 
acid, but very soon begin to exhale ammoni:1. }>igeon
dung contains an acid of a peculiar nature, which in
crca~es when the matter is cliluted with water; but grad
ually gives place to ammonia, which is at last exhaled 
in abundance. 

To the same excellent chemist we are indebted fot· an. 
analysis of the fixed parts of the excrements of fowls, 
and a comparison of thrm with the fi""Cecl pa1ts of the 
food; from which some Tcry curious consequences may 
be deduced. 

He found that a hen devoured in ten <lays 11111.843 

grains troy of oats. These contained 
136.509 gr. of phos1>hat of lime 
219.548 silica. 

356.057 
During these ten 1lays she laid four eggs; the shells 

of which contained 98.776 gr. phosphat of lime, and 
453.417 gr. carbonat of hmc. The excrements emitted 
during these ten days contained 17 5.529 gr. phosphat of 
Ii.''.'•• 58.494 gr. of carbonat of lime, and 185.266 51-. of 
s1hca. Consequently the fixed parts thrown out of the 
system during these ten <lays amounted to 

274.305 gr. phosphat oflime 
511.911 carbonat of lime 
185.266 silica. 

Given out 971.482 
Taken in 356.057 

Surplus 615.425 

Consequently the quantity of fixed matter given ou~ 

~~ t~~;~~~~c~1r~7;~.n da)s exceeded the quantity taken in 

'l'hesilira taken in amounted to 219.54R gr. 
That given out was only 185.266 gr. 

Remains 34,28~ 
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Conse<1ucntly there disappeared 34.282 grams of 
silica. 
'l'he phosphat of lime taken in was 156.509 gr. 
'l,hat given out was 274.305 gr. 

137.796 
Consequently there must have been fot"mcd, by diges

tion in this fowl, no less than 137.796 grains ofphosphat 
of Jimc, besides 511.9 tl g1·ains of carhonat. Consequent
ly lime (and pcl'haps also phosphorus) is not a simple 
substance, but a compound, and. formcll of ingredients 
which exist in oat-seed, water, or air, tlic ouly sub
stances to wl1ich the fowl bad access. Silica may enter 
i11to its composition, as a pal't of the silica liad disap
peared; but if so, it must be combined with a great quan
tity of some other substance. 

These conse<1ucnccs al'e too impol'tant to be atlmittcd 
without a YCl'J rigorous examination. 'l'hc experiment 
must be re11eated frequently, and we must be absolutely 
certain that the hen has no access to any calcareous 
eal'th, and that she has not diminished in weigl1t; because 
in that case some of the calcareous earth, of which part 
of he1· body i.i:, composed, may have been employed. '!'his 
rigour is the more necessary, as it seems p1·etty mi dent, 
frem experiments made 1ong ago, that some birds at 
least caunot pl'oc.luce eggs, unless they have access to 
cakal·cous ca1'th. Dr. F'ol'dyce found, that if the cana
ry-bil'd was notsup11lied witldime at the time of he1· lay
ing, ~he frequently died, from her eggs not coming for
wal'd [ll'Oi'erly. Ile divided a number of these bil'<ls at 
the time oftlteir laying eggs into two parties: to the one 
he gave a piece of old mortar, which the little animals 
swallowed gl'eedily; they laid their eggs as usual, and 
all of them lived; whereas many of the othel' party, 
'''.rhich wc1·c sup11licc.1 with no lime, died. 

'l'hc cl1yle, after ;t has been absorbed by the lactcals, 
is carriC'tl by them into a 1wctty large vessel, known by 
the name of thoracic tluct. Into the same vessel likewise 
is dischal'ged a tl'ansparent fluid, conveyed by a •ct of 
YCsscls \\hich arise from all the cavities of the hotly. 
'l'hese Ycssels are called lymphatics, and the fluid which 
they convey is called lymph. In the thoracic duct, then, 
the chyle and the lymph al'e mixed together. 

Very little is known conceming the nature of the 
lympl1, as it is scarcely possible to collect it in any 
quantity. It is coJou1'1ess, has some viscitlity, and is said 
to be specifically heavier than water. It is said to be 
coagulable Uy heat; if so, it contains albumen; and from 
its appearance it probably contains gelatine. Its quantity 
is ce1fainly consiclcrable, for the lymphatics arc very 
numerous. 

The chyle and lymph being thus mixed toget11er, are 

~~~~~1Y~i ;\:~r~1~?~i~~;~,;1~~cb~~,~~.~~~~,~~t~~en~~e~:,J:~~: 
but neither U1e colour nor extemal properties ol'the chyle 
arc altel'rd. In man, and many other animals, the tho
ncic duct eute1·s at the junction of the left subclaviau 
and carotid veins, and the chyle is conwyed directly to 
the heart, mixed with the blood, which all'eady exists in 
the blood-vessels. From the heart, the blood and Ch) le 
~hus ~i:xrd. together arc 11ropelled into the lungs, where 
rn then· umte<l state they undergo farther changes. 

Such ~re the phenomena of digestion, as far as they 
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have been traced. The food is first convcyc.d to the 
stomach, where by means of the gasll'ic ju in• il is ron
vertcd into chyme. The ch,Yme passes i11t1• th<' illtcHti-

;:~,f ;~~~~: ~:~~:;~p~s~~ ~~~~jc~~~1~.!~tca<l ~~~~ 1::;·;~~''",;.~~~~ 
cre.111cntitious matter, whir Ii by mrans of the bile art' se. 
paratcd from each other .. The cxcrementitious mattrr is 
evacuated, but the chylc 1s absorbctl. by the lactcals, and 
convoyed to the blootl-wsscls by the lungs. 

DIG ES TOR, in cl1cmistry, a strong vrssrl, made of 
copper or iron, and fitteU \\ ith a close cover and SC'J't"ws· 
so as to remain perfectly tight in aconsitlcrablcdcgiw ~f 
heat, wlulst water, common air, and the subject of the 
operation, al'C contained in it. 'The co"er of the dlgestot· 
should always be 1n·ovit!ed with" valve to let out a pai·I 
of the steam, othnwise the Yesscl will ce1'1ai11ly burst, by 
winch it may prove fatal to the by-otamkt·s. Of all 
chemical vessels hithct·to inYcntcd, the tligrstor srrm!i 
best calculated for incrcasi11g the action of the ITI<'U!ill'U· 
urns. 'Vater, confined in a digcstor, is susrt'Jltil1lt• of~ 
much heat as to melt lead; and it is frequentlJ found to 
melt the soldel' of lead and tin, with which the "°PP"'' 
vessel was held together: hence appears the n~ressity of 
using ha1·cl solder, made of sj>clter, or sih-cr and bra.~s, 
for this pur110se; othcJ'wisc, the digcstor cannot contain 
tlie water, when much heated. without melting in the 
joints. In this ,·csst.'l . frc.:sl1 ox-bone will be so tli~est('d 
in the space of a quarter of an hour, as to brtome soft 
and tender, MHl capal.Jle of being· cut ~-ith a knife; and 
tlie water, in which it was IJoilcd. turned into a ha1·dje). 
ly, ~ml a large cake of fat on its surface, when all is pro
pel'ly cooled. 

DIGGING, among miners, is appmpriatrd t.othe opr
ration of freeing any kind ofore from the bed or stt-atum 
in which it lies, where c.very st1·okc of their tooh; turns 
to account: in contradistinction to the 011cnings made in 
search of such ore, wl1ich are called hatchl'S or rssay. 
hatches, and the operation itself, tracing of mines, or 
hatcl1ing. 'Yhen a bed of Ol'C is disco,ercd, the berle
rnen, so called from the instrument they use, whid1 is a 
kind of pick-a..x, free the 01·e from the fos~ils al'Ound it, 
and the shovel-men tlwow it np from one sftamblc to 
another-, till it reaches the mouth of' the l1atd1. Jn some 
mines, to save the expt·nsc as well as fatigue or the 
shovel-men, they raise the ore by means of a windl·r, 
an<l two buckets, one of which goes up as the othe1·comes 
down. 

DIGIT, DIGITUS, in ostronomr, the 12th part of 
the diameter of the sun 01· moon, ifi used to rxprrss the 
<1uantity of an eclipse. Thus an ecl i1ise is said to be of 
six digits, when six of these patt• a!'e hidden. . 

D1G1Ts, or MoNADEs, in al'ithmetic, signify any ID· 

teg~~ 0"1~:~~ !~;0 a: ~·e~~u~:.~~~~ 1~f1·~;,,8(1;~b1'cadth of tho 
fingel'. It is properly 3-4ths of an inrh, and contains the 
measure offom• barley-corns laid brcadthwisc. 

DIGATALIS, FOX-GLOVE, a genus of the angi~ 
mia order, in the didynamia class of plants; anti'"· the 
natul'al method ranking under the 28th order, lurult. 
'rhe calyx is quinqnepartite; the corolla campanuiattllr 
quinquefid, anti ventricose; the capsule ovate and biJo. 
culal'. There are l2 species; 5 of "hich al'e hal'dy, her· 
baceous, biennial, and perennial plant&. 'l'he herbarOOWI 
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specie~ rise two or tl1rrr feet high, crowned with spikes 
ofydlow iron-rolourc<l or purple Bowers. 'fheeanarien
sis or shl'Ubby sort 1·iscs five or six: feet liigh, having 
speat·-sliapctl rough lca\"cs, fo111· ot· five inches Jong, and 
half a.I) broad; the brandies bcin.;- ail terminated with 
flowers gl'oWing in loosC' spikes. All the species are easily 
raised by seeds. An ointment mat.le of the Howers of pur
ple fox-glo,·e and fresh butter, is much commended by 
some sm'.;rons for scrophulons ulcers which run much 
and arc ill-conllitioned. Taken intarnally, tl1is plaut is a 
violent purgative antl emetir; antl is thert•fol'C only to be 
aclminislct'ctl to robust constitutions. An infusion of' two 
dL·ouus of the lcal' in a point of \Vater, given in half-ounce 
doses every two ho1u·s, till it begins to vomit or purge, 
is recommended in dropsy, particularly that of the breast. 
It is said to have p1·olluccd an evacuation of watet· so co
piou<; and ~utl1k11, in ascites, by stool :md urine, that the 
comlH'ession of bandages was found uccess:u-y. 'l'he use 
of this remetly, howe,·c1·, is tltought dangei·ous by many 
pbysicianr;, yet the E<linbul'gh pharmacopceia has re
tained it. 

DJGITATED, among botanists, an appellation given 
to compound I rans, each of whirh is composed of a mun
Ucr of sim pie foJiola, placed 1·cgu larly on a common pe
tiole-; though strickly speaking, tliei·e must be more than 
4 foliola to make a digitate<l leaf. 

DIGNITY i::.ccL1~sIASTICA.L: ecclesiastical dignities 
arc those of ~\rrl1bishop, bishop, dean, al'chdcacon, and 
prcbcndal'y, and the possessors of these dignities are 
rnllctl dignitaries. Of dignities and prebends, Camden 
rt~ckons 54.+ in Engla11d. 

JJIGYNIA,fmm )',, twicr, and""'" a woman, the name 
of an 01·dt•r or scconda.ry divisiou, in each or tho fi1·st I 3 
classes except the 9th, in Linnreus's sexual method; con
sisting of plants, which to the classic cl1al'acter, whatC\7

-

rr it ir:;, add the circumstance of having two stJ lcs or fe
male organR. 

DlLAPLDATLON, is where au incumbent of a church
lhing suf1i.·1·c1"S the parsonage house or out-houses to fall 
rlo" n, or be in rlrray. fo1· '"ant of necessary rcpm·aiions; 
01· it is the 111111ing down or drstroJing any of the ho11ses 
or fJuildings fJclonging to a spiritual liYing, or destroying 
of U1r "oo<ls, trees,&c. appertaining to the same; for it is 
a.aid to extend to comm.itting or suffering any witrul 
wruih', ill 01· upon tlir inhN·itance of the churrh. Deg. 
Pars. Couns. 89. By 15 Eliz. c. 10, if any ecclesiastical 
persons. who arc bound to repair the buildings whereof 
tlity n1·c srisctl in right of their pJacc or function, suffer 
tl1tm to foll into tlccay fur want of repair, and make 
fratulukut.i;ifts of tl1ciL' personal estate, with intent to 
hiu<kl" their sur<·cssors from rrcovcring dilapidations 
against their rxN·utors or administmtors, in such rasc 
tl1l' sucrrs.'!or shall have like reme<ly in the ccrksiastical 
court, a.i;ainst thr. g1·aott•e of imch personal estnte, 11s he 
migl1t have :-1gai111st tl~r executor or administrato1· of the 
pr• •lcre~sor. B) 14 Eliz. c. 11. nil monirs t'Ccovet·Pd by 
dihpidations, shall "irhin two years be t~mplu.vrd upon 
thr h•tiltlings lor "hirh tl1ry wrre paid, on pain offotfcit
inf' d"uhle so much .ts shall not be so emplo) ed, to tho 
qurt•n. 

lllL.\1' \TORES. sec ANATO>IT. 

llll •. \Tllil \' ""''·"• arc such as arc J•Ut in merely 
fo1· ddaJ, aud are of three kinds: J. To the jur(sdiction 
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of the court, alleging. that it ought not to hold pica of 
the matter in hand, as belonging to some other court. 
2. To the disability of the plaintiff, by 1-eason whereof he 
is unable to commence or continue the suit, as that he is 
outlawed, attainted, an infant, or the like- s. In abate
ment, as for some defect in the writ, as a misnomer orthe 
defcutlant, or othel' want of form in any material respect. 
These pleas were formerly used as mel'cly dilatory, with
out any foundation of truth, and calculated only for delay; 
but now by stat. 4 and 5 Anne, c. 16. no dilatory pica 
shall be admitted, without affidavit made of the truth 
thereof, or some probable matter shown to the court to 
induce them to believe it true. S Black. SOl-

DlLA'l'RIS, in botany, a genus of the monogynia 01·

dcr, belonging to the triandria class of plants. Thet·c is 
no calyx; the corolla has six 11etals, and is shaggy; tho 
stigma is sin111Jc. Three species, herbaceous plauts of the 
Cape. 

DILEMMA, in logic, an argument consisting of two 
or more propositions, which divides the whole into all its 
parts, or members, by a <lisjunctive lH'Oposition, and tbrn 
infers somet11ing conccmjng each 1mrt, which is frnaUy 
referred to concerning the whole. 
DlLLE~lA, in botany, a genus of the polyandria

polygynia class of plants; the corolla of which consists of 
five c01·iaceous, large, roundish, and hollow 11etals: the 
f.ruit is roundish, and externally covered witk a numfJer 
of capsules, which are oblong, and divided by a furrow; 
witl1i11, there is a large column or pulpous receptacle: 
the seeds arc numerous, and very small; and nidulatcd 
undrrnrath the capsules. There areJevcn s1mcics, fJcau .. 
tiful t rees of the East Indies. 

DIMENSION, in geomett·y, is either length, breath, 
or thicknrss; hence a line has one dimension, viz. length; 
a superfirics two, viz. length antl breadth; and a body or 
solid has tl11·ce, viz. length, bl'ea<lth, an<l tliickness. 

DurnNSJoN is used with regard to the powc1• of the 
roots of an equation, which a.re called the dimensions of 
that root. Thus in a simple equation x =a+ b, the un
known quantit~ is only of one c imension: in a quadratic 
cqua1ion x 2 = a2 + 1l2, it is of two Uimcnsio11s: in a cubic 
xJ = aa + bJ it is of three dimensions; and so on. 

DIMlN UTlON, in architecture, a contraction of the 
upper part of a column, by which its diameter is made Jess 
than that of the lower part. 

DunNuTrnN. in la'"' is where the plaintiff or def'en
dant in a \Vl'itofe1Tor, aHegcs on an appeal to a supnior 
court, that part of the record is omitted, and t•cmains in 
!he infcl'ior coul't not cc1'tilled; whereon he 'pra) s that 
it may be certified by certiorari. Co. Ent. !222. 242. 

Du11NUT10N, in music, is when thm·e a1·c several 
words which al'e to make toues, and scve1·al <tuick mo
tions in a ratlencc, srYcral qu~we1·s, sdnitpHwc1·s. &.c. 
corresprmding to a nuchrt 01· minim, as "hen a semi
Urc\ r is «JiYidcil into t"'o minim,, four crotrhcls. &.c. 
Dl~UNuTmN, in l'hetoric, the exaggerating wh:1t )·ou 

havr to say by an exp1·ession tlrnt seems to 1liminish it. 
DBIINU'l'IV~:, in gl'amma1·, a WOl'tl fH"llh'd from 

some other, to softrn or dimini•·dt t111;.• fore(' of if, ol· to 
signify a tliiug is litlle in its killd- Tl.us r .. llulc is a di
minutive of cell, globule of gfoli(. hill .rk (If !1i11. 

DJ.:\ILSSORY r,r.TTEn-., an· s·1eh (s arc u~, t1 \\ l1rrc a 
candidate for holy or1krs has a title iu ollc diocese, aud is 
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to be ordained in another; the proper diocesan sends his 
Jetkrs dimissory, (Jircctctl to some other ordaining bish
op, giving leave that the bearer may be ordained, and 
have such a cure within his tlioccse. 

DIOCESE, the circuit of every bishop's jurisdiction: 
for England has two sorts of divisions; on-" into shires 
or counties, in res11ect of the temporal state; and anoth
er iuto provinces, in regard to the ecclesiastical state; 
which provinces are divided into dioceses. The provin
ces are two, Canterbm·y and York; whereof Cante1·bury 
includes twenty-one dioceses, or sees of suffragan bishops; 
nnd York three, besides the bishopric of the Isle of Man, 
which was annexed to the province of York by king Hen
ry the VIII. 
• DIOD IA, in botany, a genus of the monogynia order, 

in the tetrarnlria class of plants; and in the natural meth
od ranking umler the 4 7th order, stcllabe. The corolla 
is monoprtalous and funnel-shaped; the capsule bilocular 
and dispermous. There are six species. 

DIODON, or SUN·l'ISH, a genus of fishes belonging to 
the order of amphibia nantes. 

There are three SJlCcies. 1. The atinga, grows to a 
great bulk; one examined by Syhianus was above 100 
poumls in weight; and Dr. Borlase mentions another ta
ken at Plymouth, in 1734, that weighed 500 pounds. In 
form it resembles a bream or some deep fish cut off in the 
middle. The mouth is very small, and contains in each 
jaw two broad teeth with sharp edges. The eyes are little; 
before each is a small semilunar aperture; the pectoral 
fins are very small, and placed behind them. The colour 
of the back is dusk~ and dappled; the belly silvery: be
tween the eyes and the pectoral fins are certain streaks 
pointing downwards. The skin is free from scales. When 
boiled, it has been observed to turn into a glutinous jelly, 
resembling boiled starch when cold, and serving the pur
poses of glue on being tried on paper and leather. The 
meat of this fish is uncommonly rank: it feeds on shell
fish. Care mnst be taken not to confound it with the sun
fish of the Irish, which differs in all respects from this. 2. 
The mola, or short sun-fish, differs from the former, in 
being much shorter and deeper. The back and the anal 
fins are higher, anrl the aperture to the gills not semilu
nar, but oval. The situation of the fins is the same in both; 
and both are taken on the w"•tern coasts of Britain, 
but in much greater numbers in the warmer parts of 
Europe. s. The hystrix, or globe, is common to Eu
rope and Soutl1 Carolina. As yet only a single specimen 

~9rn~~~J. d~~~v;:;~t~w0~~r o~:a~~::::~c:~ tfi:~:~;~~ ~f 
the belly, when distended, one foot; the whole circumfer
ence in that situ:;i.tirm two feet six. The form of the body 
is usually oblong; but when alarmed, it has the power of 
inflating its belly to a globular shape of great size. This 
seems designed as a means of defence against fish of 
prey; as they have less means of laying hold of it; and 
are besides terrified by the number of spines with which 
that part is armed, and which are capable of being erect
ed on every pa1·t. The mouth is small: the irides white, 
tinged with red: the back from head to tail almost 
straight, or at least very slightly elevated; of a rich 
deep-blue colour. It has the pectoral, but wants the ven
tral fins: the tail is almost enn, divided by an anl\'ular 
projection in the middle; tail and fins brown. '!'lie 'belly 
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anrl sides arc white, shag1·ern<'d or wrinh.lcd: and h<'sd 
with innumerable sharp spines, adhrring b the Rkin by 
four processes. See Plate XLII. Nat. llist. figs. 167 
and 168. 

DICECIA, from 11~ twice, and 0111:1" a house or liabi. 
tation, two houses. The name of the 2£d class in Linnre. 
11s's sexual method; consisting of )llants which, h:ning 
no hermaphrodite flowers produre male nnd ftmale 
flowers ~n separate roots. These la~ter only l'ipcn setds; 
but reqmre for that purpose, according to the Sl'Xualists 
the vicinity of a male plant; or the asprrsion, that is' 
sprinkling of the male dust. From the seerls of the tl·mal~ 
flowers are raised both male and female plants. The 
plants <hen in the class direcia arc all male and ft•male: 
not hermaphrodite, as in the g1·entrr number of classes'; 
1101· with male and female flowers uvon one root, as in 
the class moncecia of t11e same author. Src Ilon~w. 

DlOMEDIA, in ornithology, tho albatross, a gl'nu• 
belonging to the order of anseres. The bill is straight; 
the superior mandible is crooked at the point, and tbe 
lower one is b•uncatcd; the nostrils are ornl, open, a Jit. 
tic prominent, am! placed on the sides. 'l'here are two 
species, viz. 1. The exula~s, has pinnated wings, and 
thi·cc toes on each foot. It is the albatross of Edwards; 
and is about the size of a pelican. These birds are found 
in the ocean betwixt the tropics and at the Cape of Good 
Hope. They are also often seen in vast flocks in Kamt. 
schatka, and the adjacent islands, about the end of June, 
where they are called geat gulls; but it is chicHy in tbe 
bay of Penschinensi, the whole inner sea of Kamtschatka_ 
the Kurile isles, and that of Bering; for on the eastern 
coasts of the first, they are scarce, a single straggler on
ly appearing now and then. Their chief motive for fre· 
quenting these places seems to he plenty of food; •nd 
their arrival is a sure presage of shoals of 6sh following. 
At their first coming they are very Jean, but soon grow 
immensely fat. They are voracious bir1ls, and will often 
swallow a sa1mon Or four or five pounds weight; but as 
tl1cy cannot take the whole of it into the stomach at once, 
part of the tail-end will often remain out of the mouth; 
and the nati~es, finding the bil•d in this situation, make 
no difficult matter of knocking it on the head on the spot. 
Before the middle of August they migrate elsewhere. 
They are often taken by means of a hook baited with a 
fish; but it is not for the sake of their flesh that they are 
valued, it being hard and unsavoury; but on account of 
their intestines, a particular part of which the~ blow ~p 
as a bladder, to serve as floats to buoy up their nets m 
fishing. Of the bones they make tobacco-pipes, needle
cases, and other useful things. When caught'. they d~
fend themselves stoutly with their bills. Their rry ts 
ltarsh and disagreeable, not unlike the braying of ~n ass. 
The breeding-places of the albatross, if at all m the 
northern hemisphere, have not yrt bern pointed out; ~ut 
we are certain of their multiplying iR the soutlu·rn. nz. 
at Patagonia anrl Falkland-islands; to this last place they 
come a~out the end of September or bei;inning o~ Ort<>
ber, among other birds, in great abumlancr. T~e1r nestl 
are made on the ground ""ith earth, are round 1_n shape. 
a foot in height, and indented at top. The egg ts lar~ 
than that of a j\'Oose, (our inches and a halflong, white, 
mai·ked with dull spots at the large end; anrl is _tho~~t 
to be good food, the white never growing hard with ..... 
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ing. While •lie female is sitting, the male is con•tantly 
on the wing anc\ snpplie~ hrr with food: du1·i11g t1tis timr 
they art• Ao tamr as ti> suffer themseln~s to be pu"lhed off 
the nrst whih• thrir rggi; are taken from tlwm; but their 
chief d<·~h'uttion a1•iM'S from the h;twk, whic:h, the mo
mf..'nt th<' female grt!i off the n1."st, darts on it, and fht•s 
away with the egg. The alhatrn.- 1tsl'lf liknrisc has 
ib1 rnrmy, hringgrcatly Jlr:'l~crnb.·d, while on the wing, 
by the dn1·k grt·y gull called skua. 2. The dcml'I''"'• 
h~L"i no quill-ll·athl'l"i on the \\ ings; anti the feet hare 
four tors, conncrt1·d together by a membrane. H jq the 
blark prnguin of Edwards, al>uut the size of a gonsc, 
and i• found at the Cape of Good Hope. It is an excel
lent swimmer and diver; hut hops and ftuttcl's in a 
stran.;e awkwa1·d mannc1· on the land, and, if 11111·1'icd, 
stumbl~·~ \H.·r11ctua1ly, and frequently l'unc; for snmc tlis
tanC'C like a quadl'llpcd, making use of the wings inslcad 

~~ ~l:~B~;~~~ i:ii:~~rc;;'~~~ ~~o~~~:ig~~iti::t~r~;111~;·; ::~~,.~~'; 
voire. It is said to climb some way up tl1c 1·ocks in ur
ck1· to mak<' il\( nr~t; in doing which, it ha.~ been ob
senrd ~o as'iii;;t with its bill. Tile eggs a1·c two in m11n
ber. wl11ll', as Ia1·g~ a8 those of a duck, and reckoned de
lirious eating; at Ira.fit t!H'y arc thought so at the Ca pr, 
whet'l' they ar .. • brou~ht in great n111111.Je1·s for that pur-
1msr. At thi" plarr the birds arc often kept tame; but 
in gt·net·al they do not sunh'e the confincmcut 111any 
months. 

DION .. ~~A. MCSCIPtLA, 01· Venus's Hytrap, in botany, 
a newly d1sroH•rrd sc11sitivr plant, in the consfrurtion 
of which natut·t• seems to ham had some view tow:wds 
its nour1shmrnt, in formin,~ the upp('r joint of ils lt•a l' 
like a ~nachinc .to catch food; and placin~i; upon the mitl
dle or tt the b:u( fOJ• the unhappy insect that bcrom<'S its 
prey. l\lany minute red glands that covcl' ito; inners 1r
fare, and which pc1·hapij t1i'irha1·gc some sweet liqu u·, 
trmpt the poor in"iect to taste them; and the iustant 
1hcst• kndc1· 1>al'ts arr irl'itated by ili;; feet, the two lobes 
rist• up, grasp it fast, lock the two rows of spines to
goth•'l'o and s~urrzc it to death. And further, h•st the 
strong elTort-; fo1• life, in th(' crcatm·r thus taken, 
should st•rve to disengage it, three small erect spines 
arc fix~·d near the middle of carh lobe among the glands, 
that t'ftl'rtunlly put an end to all its strugi;tos. Nor do 
the lobr8 rvcr oprn again, while the clea<l animal con
tinucli then·. But it is Henrtheless crrtain, that the 
J>lant rannnt distinguish au animal from any other sub
f\tanre; for if Wt' 1rnt a straw or pin between the lobes, 
it will grasp it full as fast as if it was an insert. The 
plant i8 ono of the mono~ynia order. in the dccandria 
rlas8. It grows in Amrrira, about 35 drg. N. lat. in 
wet !ihady 11Iacrs, nnd Oo~·ers in July and August. The 
lar~·st leaVl'S :\l'l' about three inches long, aml an inch 
and a lialf acmss the lnbrs: the glands of those rxposr1l 
to the sun arc of a b1•auliful 1·cd colour; but those in the 
1hadr are ]Jale and inrliuiug to grel'n. The. r111llc; are 
equamou!ll. "'rnding fol'th but fnv fibres. aml art' pc1·cn-
11.ial. Thr leaws art.• nume1·ous. inrJiningto bend tlown
wanl"i. anti art• plnre<l in a circular ortler; they arc 
joiuh-d an!I f;11rrult•11t; the lowt·r joint, wlikh is a kind 
of stalk, is flat, longish, two-rdgcd, anti inclining to 
hl'art-sha1wtl. Jn some ·varirtics tllCJ arr Sl'l'l'atl'tl nn 
!be edg<a near the top. 'flic upper joint consM:i of 
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two lobe'; earh lobe is of a semi-oval form, with the 
margins furnished with stiff haiJ-s like eyebrows, which 
t111Urare or lock in carh other when they clo,!,e: this 
they do when they arc inwardly irritated. The upper 
su1faces of these lobes are covered with small red glands; 
each of which apprars, when highly magnified, like a 
compi·essed arbut:isherry. Amons the glands, about 
the middlr of eal' h lobe, arc three very small erect 
spines. "'hon the lobes inclose any substance, they 
ne,·cr open again while it continues there. Jf it can be 
pushed out so as not to strain the lobes, they expand 
again; but if force is used to open thrm, so strong has 
nature formed the spring of their fibres that one of the 
lobes will generally snap off rather than yield. The 
stalk is about six inches high, round, smooth, and with
out leans; ending in a spike of flowers. The fJowers 
arc milk-white, and stand on footstalks, at the bottom 
of which is a littl e painted brncte" or flower-leaf. Thr. 
soil in which it grows, as appcn.rs from what comes 
about the roots of the plants when they are brought O\'er, 
is a blark light mould, intermixed with \\hitcsand, such 
as is usually found in our mourish heaths. Being a 
swamp plant, a north-cast aspect will be properest for it 
at first, to keep it from the direct raJS of the sun; and 
in \irinter, till we are arquaintcd \'i-ith what cold weather 
it can e11du1'C, it will be necessary to shrlte1· it with a 
bell-glass, such as is used for mrlons. This should be 
conrcd with straw or a mat in hard frosts. BJ this 
means several of these plants ha,•e bc<'n prcser,·C'd tht'Ougli 
the winter in a \ery vigorous state. l b sensitirn <jUa.l
ity will be found in propo1-tion to the heat of the wca
U1er, as well as the vigour of the plant. 0111· summc1·s 
a1·e not wa1·111 enough to J'ipcn the seed; 01· possibly we 
a1·c not sefliciently arquainted with the culture of it. 
Soc Plate L. Nat. Hist. fig. 170. 

DlOPilANTu'\E PnouL1nts, in mathematics, cer
tain questions relating to s1ua1'(' antl cube numbers, and. 
l'ight-anglcd triangles, &c. the nature of which was de
termined by Diophantus, a mathematician of Alexan .. 
dria, who is believed to have lived about the third cen
tury. In these questions it is endeavoured to find com .. 
me!1sura~le number~ to ~nswcr indctrrminate problemc.;; 
\\luch brmg out an mfimtc number of incommensurable 
quantitir~. For example! it is 11roposed to find a right
angle<l ti-1anglc, whose sides ~, y, x, are expr<'ssed by 
co!nmensu1·able numbers; it is known that x2+y2 ~: 
hems the supposed hypnthcnusc. But it is possible to 
~sumc x and y so, tliat z. will be incommensurable; for 
1f x = t, and y =2, ~,=vs. 1..,he art of resolving 
such problems consists in managing the unknown qunn· 
tity 01· quantities in such a manner, that the square or 
higher power may ,·anish out of the equation, and tl1l'n 
by means of the unknown qua11tity in its first dimen
sion, tlu· equation may be resohccJ without ha,·iug re .. 
course to incommcnsurablcs. 

For example, in the equation nbon, x2 + yt = z:r, sup .. 
po"e z=x + u., tl1cn is ..t:l + yi = ,'\:2 +2:tll + ui, out of 
which equatiou .i.·2 rnnishes, and then it is y' = 2.l.·u + 
u1

, which gires x = 1f~u 2

• llenre, ni.;suming y and u. 

eqnal to any numbers at pleasurr. the three side• of the 

triangle \\ill be y, ''';: "', and Y' :,,"', whith are all ra-
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tional wl1c11c.-C1' y and 11. are rational. For exam1>le, if 

1)=3, and 1' = 1, then Y
2

~1"'}. =4, 3;1ld x+1l, or Y
2:it.112 

= 5. It is evident that this problem admits of infinite 
numbers of solutious . (se~ Sanderson's Algebra), as y 
or u may be assiumed rnfimtely ,~ai;ous. 

DlOPSIS, agc1111s of the wrmcs class and oftl1e dip
tcra order. Head with two inarticulate filiforru horns 
much longc.i· than the head, at the tip of which arc pla
ced the eyes. Jt inhnlJits South Amcl'ica and Guiuea, 
and _resembles the ichneumon. There is but a single 
sper1es. 

DlOPTRICS, the science of refractive vision; or 
that pa1't of optics wlii.ch consic.Jers the diffrrt•nt 1:cl"rac
tions of lig;ht in its passing tlirough diffc1·c11L medi
ums, as ail', water, glass, &.c. and especially k11scs. 
Sec OPTICS. 

DIOSCOREA, in botany, a genus of !lie hcxan<lria 
ol'der, in the dicecia dass of plants; an<l in the natuI"al 
mPthod ranking un<lc1· the 11th 01·tler, sa1·mt•ntacere. 
The male calyx is scxpartitc, there is no co1·olla; the 
fcma.1e calyx is sexpartite; no cor.;11a; three styles; the 
cn11su)c triloculal' an<l compt'Ctisctl; ant.I. tlicrc a1·e two 
mcmbranacl·ous seeds. 'Thel'e are 15 species, of which 
the only reina1·kable one is the sativa or yam. 'l'his has 
slcucler stalks, which trail upon the grournl and extend 
a great way: these frequently put out roots from their 
joints as they lie upon the gt·ound, by which tl:c plants 
are multiplied. The roots arc eaten by the inhabitants 
of both the Indies; and are particularly serviceable in 
the West India islands, where they make the greatest 
part of the ncgrocs' food. The plant is supposed to Jrnve 
been brought from the East to the West lndies; for it 
has never been observed to grow wild in any part of 
Amedca; but in the island of Ceylon, anti on the coast 
11f .Malabar, it grows in the woods, and there at·e in 
those places a great variety of sorts. lt is pro]iagated 
by cutting the root in pieces, observing to preserve an 
eye in each, as is practised in J>lanting potatoes. One 
plant will produce three or four large roots. The skin 
of these roots i~ pretty thick, rough, unequal, covern<l 
\\ith many stringy fibres or filaments, and of a violet 
colour approachiug to black. The inside is white, and 
of the consistence of red beet. It resembles the pota
toe in its mealiness, but is of closer texture. When 
raw, the yams are vicous and clammy: when roasted or 
boiled, they afford very nourishing food; and are often 
preferred to b1·ead by the inhabitants of the Wrst In
dies, on account of their lightness and facility of diges
tion. When first tlug out of the ground, the i•oots are 
placed in the sun to dry: after which, they arc either 
put into sand, dry garrets, or casks; where if kept 
from moisture, they may be preserved fat· years, with
out being spoiled 01• diminished in their goo~n<Ss. 'l'he 
root commonly weighs two or tlu·ee pound; , though 
some yams have weig·hed upwards of twenty poun;ls. 
With us it must be kept in the store. 
. DIOSCURlA, in Grecian antiquity, a festi\'al kept 
m honour of the Dioscuri, or Castn1• and Pllllux, 
wherein the assistants shared plentifully of the gilt; of 
Bacchus. 

DIOSMA. AFRIC.!.N nm.t1.1., a 'cnus of the mono-

DI 0 

~ynia 01·drr, in tl1e pcntandria ·r1a<S of plant.<; and in 
the ~atural method ranking \\Ith thcsl' nl which the or
de1: is doubtful. The corolla. is pcntapt\lalou-;, the nr>i·. 
tal'111m crow1~-shaped aho\'e thr g<'1·mrn: thrr~ at•c fi\c 
c~p~ulc~ roa!1ted; the seeds hn1Hkd. 'l'hrrc are 19 "Pe .. 
c~~; oi which ~he most remarkable arr tlH' liil'l~ut:i, 
\\Ith nal'row ba1ry lea.vC's; and the oppo!-iitifolia. \\illi 
leaves plared in the form of a rross. The fi1·st i"I a wi·y 
handsome shrub, growing to the ht.'ight of tirn or ~ix 
fret: th1~ sfalks are of a fine COl'aJ colout·; the Jea.n·s 
come out altc1·~1atdy on ev~ry side of tile lwancJ1r8• and 
are mu'row-pomted and hatl'y: thr flowl'l'R :u·c 11rodurrd 
in small clustei·s at the entl of the shoots, antl m·r of a 
white co.lour. They arc sueceeiletl IJy stt11·1·y stt•d-ns. 
scls liavmg five cor·ncrs; in each of whirh rornrt~ is a 
cell, containing one smooth, shining, uhlonp;. black seed; 
these seed-vessels aboun<l with a 1·rsin whirh crni11; a 
grateful scent, as <lacs also the "hole plant. The sr. 
f'nnd species rises to the hci.~ht of' tl:u·pe or four feet: 
the l.iranchrs are slenclcr, a11<1 protlucrd from the !ifrru 
very il'regula1·ly; the lravcs a1·c placed r1·osswi!w; th., 
flowers are produced at the cnUs of the bra11clie!i, hr· 
twren the leaves: the plants continue a long time in 
flower, and make a fine HJlpca.rancc when thry arc iufrr
mi:x:P.d with other exotics in the open air. Both Rpl'eirs 
are pro]Htgated l>y cuttings; which may be }llanted dur
ing any of the summer months in l'nts, and 11I1111gcd int• 
a moderate hotbed, where they shoul<I be shaded frma 
the sun, and frequently watered. In about two months 
they \\ill have taken root; when each should be trans
planted into a small pot where they are to t•emaiu; but 
during winter, Jike most other oxotlc plants, they must 
Uc pl'cservcd iu a grcenl1ouse. 

DIOSPYROS, the 1Nn1AN DATE-PLUM; a genus ot 
the tlirecia order, in the polygamia class of ]>lant.s; an4 
in the natural method ranking unde1• the 18th order, 
bicornes. The calyx is hermaphrodite and quadrifld; 
the corolla urceolated and quatlrifitl; there are eight 
stamia; the style quadrifitl; the berry octo<permous: 
the ma1e calyx, corollat and stamina, as in the former. 
There are 9 species; the mostrcmat·kal.ile are: I. The 
lotus, which is supposc<l to be a native of Africa., 
whence it was transplanted into several pa1-t... of Ital~, 
and also into the south of France. The fruit of thiJ 
tree is supposed to be the lotus with which Ulysses and 
his com11an ions were enchanted, and which made tho88 
who ate or it forget their country and relations. _In the 
warm parts of Europe, this tree grows to the hc1_ght o( 
30 l'eet. In the botanic garden at Padua, there" one 
very old tree which has been described by some or ~e 
former botanist• und<i· the title of gua.iacum pataVI• 
num. This tree produces plenty of fruit every ~ear; 
from the sreds of which many plant• have been r~1sed. 
2. The Virginiana, pinshamin, persimon, ?r p1tchu
mon plum, is a native of America, but particularly of 
Vi.rginiit and Carolina. The seeds of this sort have been 
frcc1ucntly imported into Britain, and the tree~ are C1Jlll
mo11 in many nurseries about London. It rises to the 
height of 12 or 14 feet; but generally divides. i~to m .. 
tn' irregular tr.inks near the ground, so that 1t is H'fJ 
l ~re to see a band~11me tree of this sort. Thm•f;h pkntf 
of fruit is 1iroduced ou these li."OO!i1 it 11everco111e1 l<I p<I'· 
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ff'rtion iu Engl:uul. ln Amr1·ica the i11habitant'i prc
ill'nl" the fruit till it is rotll'n, as is practised with 111('(1-
lant iu England; whrn it i~ C!ikcmcd Hf) 11h.•;1<.;ant. 

Both sprties a1·c propagated by serds: and the plaul'i 
rt"ftuirc to be trcatrd kndrrly wliilc Joung; but "lirn 
tht'} are g1·0" n up, tlil'J nsist a great degree of cold. 
S<c Plate L. ;l;at. llist. Iii;. 171. 

DlPll'l'llO~H, in :.:;-1·amma1·, a double vowd, or the 
n1ixt111·r of two ,·owclc.; pronounretl togcthcr, ,so as to make 
eur S)llablr. 

DJl'llYSA, a g•nus of tl1e da" and ordrr di:ulrl
phia dcramlria. Tile cal. is linlf li ndcft; legume "ith 
a l.llafldt•r on ead1 side; scct.l'I hooked. There is one 
'ipt·ricii, a i;mall t1·re of 1\ cw Spain. 

DU~SAC.:US, Tl·:.tzEI~, a grnu..; of the monog)"nia 01·
llr1·, in the tc11•a111.fria das!-i l'f' plants; and in the naturnl 
method ranking until'!' the 48th ol'de1·, agg1·rgatre. The 
rommon ralyx is pol)'ph)llou<;, proper above; the rc
eeptadc paleareous. Tl1cre ai·c four spcc·ies; the most 
1·ema1·kal.Jk uf "hirh i"i thr dipsac· us fullonum, '' hirh 
.;ro\\S wild in 11ianJ pat{<s of E11gfa11d. It is of singular 
use in raisi11g the ll<l)l upon wolll'll doth. }'flt' this p111·
pmw, tl1l' hrads a1·c JLwd round the cil'cumlCrence of a 
larg(' hruad whrtl, which is made to tu1·11 round am.I 
the clotlt i . ..; llf'hl against them . In the \\CSt of England, 
grrat cpt:.u1hti1•s of this ]1lant arc rulth atetl for the UM' 
just-mentioned. It is p1·01rngatrd by sowing the seeds 
in Marrh, upon a soil that is wt.'ll prepared . .About one 
pt•rk of s<·ccl i" !:tnflirin1t fol' an :HTt', as the plants must 
haH~ 1'00111 to gl'nw: othr1·wisr the h('ads \\ill not be lal"ge 
rnough. not' in gr\·at <JUa11lity. Whru tile plants come 
up, tl1t·y 111u~t bt· hoed i11 the same manm.·1· a.-; is pral'fisl'd 
fo1· tu1·nips, ruttin~ do" 11 all tile weeds, and tl1i11ninJ; the 
plants to alwut l'ight i11£'11l'!'I distance: and as the plants 
ad"ann·, and till' \H'<'lis begin to g1·ow again . th<'y must 
be lim•d a scco111l tiuw, ('Ultin;; out the plnnt!:i to a "idC'l' 
dist;rncr. so that tl:l') ma.) Hnally stand a foot distant 
from (•ad1 otlll'J'. Till' sr{'ond )l';tr t!lt'y "ill shoot up 
ln•acl.;;;, ~hid1 ma) br rut about the brginninr.; of August. 
'I'ht·)· art• t)1rn to be th d up in lrnm hes, ;lllcl set in the 
~um if tlll' wrathf1· is l'ai1·; if IMt, in 1·ooms to cfrv them. 
Tiu· f011111111n p1·od11re i.~ about !GO bundks 01· Shcal'eS 
upon an ant·, whid1 ;u·t· sold fiir one sl1illi11g rarh. 

llll''fI<;ll\"X, a grnus of tlu .. ' diatldp:1ia. dt~candtia 
class and nrLkr. Tiu..• ral. has the two uppt·r srgmrnts 
wingtil; l4·gunH' ovate, rom1u·t·s"'t·d. onc-scc<lcd. There 
3.l't' two sp~Tit'.'I, faU trees or Guian ri. . 
llll'LO~I A, an i11sh·um(·11t of liccnre gh·en Uy col

lt·gra. soddit•s, l\.(' , to a rlrrgyman to exc1·rise the 
minish'1'ial fuudion, 01• to a }Jh) oiC'tan to prartice the 
proft·sHi•111, /\.(', aftt·r pas~iug examination or admitting 
him to a d4·grt't'. 

DIPPI~(:. among 111i11rr'i, signifies the i11trr1·1111tion. 
or brcKkhig oJl: of tlw 'rius of orl'; an arridt-ut that 
givr"' them a great tlcal ol' h'outJlc bd'orc tlH'y r:,11 dis
cmrr thr w·c a~;.li11. 

DIPPING NE1:nu:. St•e )l.tc:vETis\t, ft.ml ~HI· 

Dll'TEl!E. 01· H11"rt:Ja". in the anrirnl :u·rhilt·l'
t111(', 8iJ;uiflrcl 1\ {C'nq1Jc !oitll'l'Ollll!kd "ith two I'll"~ or 
col11111ns, \\liirh fo111u·d n NOl't tit' p~ntirots. ralkd \\illJ.,~ 
er isle.•. l'•cudu<li1.1tcrc is the sawc, cxcc11t th11\ instead 
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of the douhlt• row or rolumn~, thi~ was only cncomri.L!'· 
scd with a 1·ow of f>i n~le 011,·c; . 

DIPT\THS, in attticp1ity, a puhlir rrgi ·fer, in wl1i· h 
wrrr \Hitkn the names of the runsul.s hllll other ma 
gi~lratcs amoug the heathens: and amou,;- tht Chl'i~ 
ti an.;, thry wr1·c a sol't of tablets, on our. ot' w11ich wrrr 
writh-n th(• names of the dcreasril. a111l on the other 
tlinsr of the lb ing pah·iard1~. bi.,ho11.;, 6-r. or those 
"ilo had tlonr any service to tlie chu1·<·l1 , for whom praJ
eis \Hl'C offered, the deacon r eading the names at 
ma.;s. 

DlPt:S, JEnno \,a genus of r1uadr11pr1J..., of tlw ~lia·r.: 
order. The gcnc1·ic rharartt·r i...,, f1·011t-tl-l'th twu abtn ,. 
and below: fol'clr;;s vrry sho1-t; hi111l-let;s HI')" lonb
davides in the skeleton . 

1. Uipus sagitta, or common jel'boa. This is thr spc 
C'ics which seems to h;n'e been known to the ancit-11ti 1111 
dcr the name of ,..v,t1Ttt,, or two-foot<1cl moust•, and whirl1 
is represented, though with no g1·eat tlcp;"l"l'(' or cxart
ness, on some coins or C) rene, \\here it was andrntly 
found in g'l'eat abu111lance. anll "here it still rcmtinurs. 
It is supp%ccl to l.Jt the saphn.11 or tl1l' SCl'ipturc.-;. It b 
atJout the size of a rat, :rnd is of a n1·y pale tol\HIJ
bro\\11 al.imc, anJ "hitc Uent"ath; and ano~..; the upp('r 
]Hiit ol' the rump runs an ob1.ocu1·l~ dusky b;m<l, \\ hirh 
is pl'ohill.ily not a pcl'marwnt chnr;.u·trr, sinre it apprar:; 
to be more or lrs<s distinrt in diUi.·1Tnt indh iduab. Tile. 
heatl is 8hort; the car~ thin, ln·oa<I. 1111right, and round 
ed: the ('yes liwg<.' , round, and dat·k-colo111·t·tl: thr fore 
legs about an inrh long, with fin~ tors to earh foot: the 
lii11d h:gs al'c extrem('ly long, thin, spa1·ingly covered 
\v1th shorl hair. am! n•1·y rnurh 1·tst•mhlc tho!re of a. 
bird: the hin<l feet have tl11·ec toe~ eacli, lh<' middle of 
which is somewhat 1011.r;c1· than the 1·cc,t, and nil arr for .. 
nishcd "ith shaqrnnd stron.e;claws: thcrr ic, abu a H'l'Y 
small spur or Uack toe, "ith its rones110ntling d<lW. 

The usual length or the C(•mmon jer·boa, from nose to 
tail, is about seH'n incht's and a qua11.er: the tail i-; 
about ten inches long. of a form ratht'r inrlining to 
squa1·r than C)limh-ir. and of th(' ~amc rolour \\.ith tlu~ 
body, but terminated Uy au de,;ant, flattish. °'al tuft 
of IJlack. hair, \\ith a \\hite tip. On eath ~itlc the nose 
al'c situated sc' tral very long h<lirs 01· whis~r1·s, as is 
usual in most animal<) of thi"i tdlJr: the rntting-tcl'th :u·c 
shn1·1> a11tl &tl'ong, anti nsr1111Jk thosr or a rat. In it9 
attitutll''I and mannrr ol' progrcs!'ii11g t/iii; :rnimal re1.ol'lll· 
hies a lJird; grncl'ally standing, likl• thr kanga1•00, on 
its hind fett, and leaping "ith mud1 r<·lrrit), and to a 
g1·eat distanrc: but sometimes it sets iti; fo1·e lh·t to tlrn 
ground for a moment or two, and tllt'n rt•con•r!'i its foa·
mcr attitude. Jt pl'inripally uses the forr lt•gs in ft•t·tl
in~; pulliu,; to its mouth the tars of rnrn, and \al'ious 
other wg('talJlc sutJstanrl•s 011 "l1it'l1 it fretl ... It i11h1lhit 11 
subtel'l'aneous holes, \\ hich it rithrr pn·p;11·r~ itsl'lf, or 
finds rea1ly exca,·atctl. in the dr), sion), a1~cl sa111I) tlr
sert!-1 in '"hirh it rr!iiii.Jt•s. D11ri11~ tlw da) 1t rn11u111111lv 
ri.•mains ,11 ib hole; roming out at 11i~l1t for l'uod and rX
r1·ri..,t. 011 th<' i.l)'l'l'"t1ilfh or mid it j.; ..,ajtJ to .~l'OW tOI'• 

11itJ fo1• SOllll' tilllr, l't'\ h in.~ 011 till' rh:rngn of wrnlhl'I". 
T~1is animal ha"i frt·<1ul·t1tl) hl·t·11 lirou~lit i11t1J J<:uropr, 

and m a statu of ronfi11«m~11l has bt•t•n kno\\ n tc1 bun·ow 
alnwst thmu~h ~\ hi-kk "all. 

Sonnim, in Ins E5Jll1.ian Tra\'els, assures "'• tl1at he 
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11enr was able to firnl any difference either in the form 
or colour of the Egy}Jtian jerboa. Sonnini considers the 
jr1·boa as constituting a link between quadrupeds an<l 
birds. In this hlca he is by no means singu1ar; the 
same S('ntiment naturally suggesting itself to the mind 
of rvc1·y 11hilosophical obsener. l\Ions. Sonni11i adds, 
that though the trruisition from quadrupeds to birds has 
110t yet brcu investigated, we have nevertheless reason 
to consider the connection as existing. 'Ve have the 
beginning of it in tbe jerboa, and the last link or it in 
the l>at. 'Ve hrn'e every reason to hclievc, that these
ries of' gi·adations will devclo11e itself in pro11ortion as 
~;oo<l obscncrs shall carry their rr.srarchrs into coun
tries the natm·al liistory of' wl1ich is still unex11lorcrl. 

"The jcrboa appears, says Sonnini, to lie a 1wo1ific 
animal; f'or it is c:xccc<lingly nnmcrous in Arabia, Nubia, 
Egypt, and Bal'bary. Dul'ing my stay oi• rat.hcr during 
my cx,cursions in Egypt, I opene<l seYC1·al jct·boas. My 
princi'pal aim was to ascertain that they had only one 
stornach, and consC'quently could not 11osscss the power 
o_f ruminating. This was in answer to one of the ques
tions that Michaelis, professor at GottingC"n, had ad
dl'rsse<l to the fra,·ellcrs se11t to the Ea.5t by the killg of 
Denmark, viz. 'Vii ether the jcrboa was a ruminating 
aninrnl; a question arising from the same mistake which 
liad occasioned the confounding the jerboa with the da
man lst·ael, or saphan of the Hebrnws. 

"The sand a.nd ruins that sm•roun<l modern A.lcxan
tlria are much frequented by the jerboas. They live in 
society, and in l>urrows, w11ich they dig· with their teeth 
and nails. I have even been told, that they sometimes 
make tlic.ir way through the soft stone which is under 
the stmtum of sand. Though not a.bsolutdy wild, they 
are very shy, and u11on the least noise, or the sight of 
any object, retire precipitately to their holes. They can 
only be killed by surprise. The Arabs contriYc to take 
them nlivc, by stopping up all the avenues to their bur-
1·ows r:xrept one, Uy which tht>y force them to come out. 
I nen-r ate any: their flesh indeed i~ said to he not ve1·y 
palatable, though it is not despised by the Egyptians. 
Theil' skin, ro' rred with soft and shining ltair, is used 
as a common fm'. 

''In Egypt, 1 kept six of these animals for some time 
in a lai·ge cage: the YCl'Y first night they entirely gnawed 
th1·011gh the upright and cross 11ieces of wood, and I was 
obliged to haYe the inside of tltc cage lined ,yjth tin. 
They ate rice, walnuts, and all kind of' fruit. 'l'hr.v de
lighted in being in tbe sun; an<l when taken into the 
sliaclc, huddled together, and seemed to sufft•1· from the 
privation of heat. It ]ias been said that thejcrboas .>lccp 
by <lay, and nenr in the night, but, {'cw my pai't, I ull
sened 11uite the contrat·y. In a state of libet'ty they are 
found romul th<.•ir suhtr1·rancous habitation!i in open day, 
anti those \\ hich I kept were ncvei' 11101·c li\ r1y nol' 
awake than in tile heat ufthe sun. Altl1011gh they have 
a grca! <lC'al or agiJ.ity in thl'ir mntions. they SC('lll to be 
of a mild antl tl'anquil dispositfon. ~line sufft·1·cd them
selves to be touched without ditliculty; an<l lhct•c was 
~eithcr_uoi.sc nor qual'l'rl among thrm, men wl1l'n tak
.ng thr1r food. At the same time tLry testilied ncitl1e1· 
jnJ~ tCm·. no.1• g1·ati~ud(': their gentkncs'; was nrith('r 
amiable nor rntricst•n:;: it a11pca1·etl to be the el!cct of 
cold and complete iu<lilfercnce, ~ordering on stupidity. 

2 

Three of these animals died successively, before my de
parture from Alexandria. I Jost. two others <luring a 
somewhat stom1y passage to the isle of Rhodcs 1 when 
the last, owing to the nc.~ligcncc of the }>crson to \\hose 
care it was committe<l, gvt out of its cage and disappear. 
ed. I had a strict search made fur it, when the vesst>J 
was unloaded, but without effect: it had no doubt beeu 
killed by the cats.'' 

2. Di\HIS jaculus, or alagtaga, in it5 general apj>ear. 
anre pe1'1'ectly 1·esembles the common or Egyptian jer. 
boa, but is considerably lru·gcr, though thcl'e appt.•at· to 
be pcl'mancnt Yarietics or races which are, on the con. 
ti·a.ry, much smaller than the common species. It is 
principally distinguished by the rema1·kalllo character 
of the hind feet, each of which has a pai1• of very con. 
s11icuons spurs, or atl<litional toes, situated at smnc dis
tance above the front toes, and furnishe<l with sharp 
claws. 

OJ' this species there are two SU]l]lOSCd varictic•, 
ag·rering in fol·m with the above-mentioned, but differ
ing in size, and in some dcgl·ec in colour; but tl1e dilfcr
cnccs are uot such as to justify our considcJ"ing them as 
specificaUy distinct. 'I'he first of these Yat·ictic~ is the 
Middle Sil.terian jcrboa, which is of the size of a rat, and 
has the thighs crossc<l IJy a wliitc line; and a whitish 
zone or ci1'Cle Stll'l'Ounds the nose. H is fournl in the 
eastern dcsei-ts of Sibel'ia and 'I'artai·y, beyond the lake 
Baikal. Lt also orcLH'S in Barl>ary and Sy1·ia, and ex
tends, according· to Dr. Pallas, even as far as India. 
The other variety is called by Mr. Pennant, the pygmy 
Siberian jerboa. It agrees in form with the other, but 
has 110 white circle round the no8c, and has a smaller 
tuf't to the tail, the end of which is just tipped ll'itlt 
white. In size it is far infcl'ior to tile middle Yariety. 
It is said to inhabit the same JJ]af'es witl1 tile lai·gc ur 
lirst-dcscril>ed kinll. All these agree in their m:umcrs, 
burrowing in hard clayey ground, not only in l1igh and 
dry s11ots, but even in low and salt places; diggiugtlicir 
holes with great celerity with their fore feet a11d l<'l'lh; 
thus forming oblique and winding Uurrows, of some 
yards in length, and enrling in a largt• lnlc ur J't.'Ct'pta

clc by way of nest, in which arr <lqnsitl'd till' 11t•J·bs, 
&c. on which they feed. They a1·c said to wander alrnut 
chiefly by night. They sleep '"'""" "'" wi1h tin• head 
between tlie thighs: they arc extrcmrly nimhk, and on 

~1 ~1 ~~p'~~tc~1n~~11~~~~~;1 ~!~1~~;.~l~l~~;-~~'.~c~l I~: J~~~~~y ~l~'.~
1~~ 

are said to be pal'Liculal'ly fhml. of the roots nl' tuh1ir;, 
and some. other bull>ous-rootrd }llauts. 'l'hty a1·c r;up· 
11osctl to slee11 during the winter in the manner of dor· 
mice. 

l\ir. Bruce tells us, that thc1•c is little rnl'icty in the 
nnima], either in size 01· colour; but that towards Alc~
po they haYe llroader noses tha11 tl1e African; that their 
bol1ics are thicket', and their colour lig-litn. 

"The A1·a!Js of the kingdom of TL'ipoli (says M_r. 
Bruce), make Vt'l'Y gnud d.ivr1·sion with thcicrOoa, JH 
training their grey-hounds, which llH•y r-mploy tn h?nt 

!~fr i~z~lu~~·i,~~t:,~~f~;,1~1~~:~·. i' 1i~11:~(~:~i1;~,.~i 1::/'~1~1~11~·~,IJ~~~ 
of Sidi Younis, aml g1·:uulson of Ali Bn. who had bet·n 
strangled b) the Al.gerincs wh(•11 that cC:11ital wa.;; taktn, 
being then an exile at Algiers, made me a present of a 
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small greyhound, w\1irh oftrn gaYe ns excellent sport. 
It mal p('l'liaps be i magiucd that a ch ace bctwcc11 these 
two creatures coulcl not be long: yet I have often seen, 
in a Ja1·gc indosurc, or court-. .>~u·d, the gTeyhound en~
ploy a qu:u·tcr o~ an hour U~forc he could 111astc1~ Ins 
nimbln a1lversar)·: the smalJ size of tl1c c1·cature assisted 
him much; and had not tl1e grcyliomul been a in·artlscd 
011c, aml made use ol' his feet as well as his teeth, he 
might have killed two antelopes in the time he couhl have 
killed oncjcrboa." 

3, Dipus cafcl', 01· cape jerboa~ i.r; by far the la1·gcst of 
all the jcrboas, and i8 a natirn of the mountainous coun
try to the no1·th of the Cape of Good-Hope. Its length 
from nose to tail is one foot twn inches: of the ta.ii ne;u· 
15 inches. It is an animal of g1·eat sfrcngth and activi
ty, an<l will spl'iug to the distance of ~O or so feet at 
once. When eating, it sits upright in the manner of a 
squirrel. It l.n11·1·ows in the gruunll, like the smaller kind 
of' jel'boas, with gt·cat case and expedition, having very 
sU·ong anc.1 long claws, five in 11umbcr. on the. fore feet: 
thoi;c on the hind feet arc ralhcr short, and a1·c four in 
number. 

4. Di pus meritlianus, or torrid jc>rboa. according to 
Dr. Palliu:;, wmi first figu1·ed by Sella, whose spcrimcn 
ap11ea1'S to have been not fully grown. Spccimrns were 
brought to D1·. Pallas in the year 17:"0, whirh wm·e tak
en on the borders of the sandy d<'sert of Naryn, in 46! 
north latitude. The bu1Tows or passages which they 
bad formed in the c11·y soil, hall a tl'iple rntmnce, and 
WCl'C Olliout an ell dcrp in the g'l'Olllld. rl'llC Size of this 
species is between that of a 1·at aud a Hcld-nwusc; and 
notwithstanding the great Jen.<;t\1 of the hind lrgs, it docs 
not leap, like the rest of the jel'iioas, hut runs in tho 
manner of the rat h'il>c; and it seems to be on this ac
count that Mr. I>cnrrnnt has ranked it under his cJivi
aion of jcrUuitl 1·ats, rather tl1an among the tl'ue jcrboas. 

5. Dipus c:umdcnsis, or Canadian jerlwa. This mi
m1tc s11cri<'~ b thus described by general Davirs, who 
ltatl an op11urtunity of examining it <luring his residence 
at Quebec. 

".\s I ronr<'ivc thc1'e are very few persons, however 
nrnw1·sant \dih natu1·al history, who may have seen or 
known tI1at thrrc was an animal existing in the coldest 
parts of Canada, of the same genus with the jerboa, 
hitherto confined to the wal'mcr climates of Africa, I 
take the liberty of staling the following particulat·s. 
With rl'Spcct to tl1dlfood, or mode of feeding, of this 
animal, J haYc it not in my powet· to speak with any de
gr<>r oJ' rf1·tai11ty, a•( could by no means procure any 
kind of sustenance that could indu ce it to eat; therefore, 
when rnught, it lh•ccl only a day and a half. The first 
I wa"I so fo1•tunatc a'i to catch, was taken in a large fi eld 
nnt• th<' rilllS or Montmorcnci, and l>y its having st1·ay
ed too far from the skirts of the wood, allowed myself, 
&s.lili!;trd by th1·cc otht:r gentlemen, to surrountl it, and 
an("I' au hour's hard rhasc, to get it unhurt, though not 
brfort· it wm; tluu·1111ghly fatigued, which might in a gre~t 
DH':t"llll't' arrl'ierate it; death. During tlie timr thr am
~al l't'maint'd in its usual .,.·igour, its agility was inc1·r
d.1blf" for 1;u small a. creature.·. lt always took prngrcs
Sl\t• lra1ls of from three to four, and sometimes of firn 
)"nr~ls, altho11gh sl'11lom abnH l2 01· L-1 inrhcs from tl1r 
SIUfacc or the gl'oss; uut l have frequently o~sel'vcd 
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others i11 shrubby places, and in the woods, among 
phlll ts, whc1·e they chirlly reside, leap consitlrrably higl1-
cr. ,\.-hrn found in surh places, it is impos~ible tu t~ke 
thrm, from thci1· womlctfol agility, and their l'Ya11i11g
all pt11·suit, by hounding into tlie thitkrst ]"ll't of tlw 
con rt they can fincl. "'' itl.1 rcs1Jcct to the fi,;rn·r gh rn 
of it in its <lorrnant stak, I have to obstt'\C', that th1 
~pccimcn was found by so1t1c wurkmcn, in digging 1ltc 
io1111tlation for a summer-house in a g~ntf •man"s garden. 
ahout two miles from Qucber, i11 the lattf"r cud of ~la), 
1187. It was discovered enclosed in a Ua1l '.1 fday, aUout 
thr size of a cricket-hall, nearly an i11rh in tliid:ness.• 
11crfcctly s mooth within, and about 20 inl'iws un1lr1' 
ground. The man who first dlsNrnretl it, 1wt k11owi11.~ 
\\'hat it was, stt·uck the ha.JI with his s11a!l1~, by which 
means it was broken to pieces, or tile ball wonld have 
been pl'cscnted to me. How lung it had been under 
ground it is impossible to say; but as I could ueYCL' ob
serve these animals in any parts of the cou11ti-y after the 
brginning of September, I conceive tliry lay t!H·mselves 
up some time in that month, or beginning of October, 
when the frost becomes sharp. Nor did [ever see them 
ag:'.lin before the last week in Ma.v or beginniog of June. 
From th<'ir heing enveloped in balls of clay, without 
any appearance of food, I cnnrci\'e thry sleep during the 
wi11tcr, and remain for that krm without sustcnanl'r, 
A~ soon as I conveyed this specimen to my house, I dr
posited it, as it was, in a small rhip box. in some cotton, 
waiting with great anxi<'ty for its waking, Out that not 
taki11,!?,' ]>lace at the season they generally aj>pcar, I kept 
it until I found it begin to smell; I then stuffed it, and 
)Jl'esrrvc<l it in its torpid position. I am led tn believe 
its not recovering from that state arose from tlu} heat of 
my room during the time it was in the box, a fire hav
ing Ucen constantly huming in the stove, and which in 
all 1a·0Uability was too great for its l'rspi1·alion." 

DIR CA, a .;enus of the monogynia 01·dcr, in the oc
tandria class of plants, and in the natural rnrthoc1 rank· 
ing under the 1st order, vcp1·cc1il:e. There is no ralyx; 
the corolla is tubular, with the limb indistinct; the sta
mina arc longer than the tube; the berry is monospt'r
mous. There is one species, a small shrub of Nol'th 
America. 

DIRECT, iu astronomy. A planet is sair\ to he di
rect when it appears to au obser\"Cr on the eal'th to go 
forward in the zodiac, m· <1.ccordin.; to the s uccession of 
the signs. See AsTRONo~IY. 

DIRE CT, in matters of genealogy, is understood of the 
pl'i11ci11al line, OJ' the line of ascendants and tlcsr{'ncJanlc.;. 
in contradistinction to the collateral line. The hril'S in 
the direct lines always precede those in the rollatcrnl 
Jines. 

DIRECT RAY, in optics, is a ray flowing from a 11oint 
of visible object dil'ccUy to the eye, through one and the 
same medi um. 

DIRECT east and west dials, dials dt·aw11 upon planes 
that tlirectly race the cast and west points of thl' hori:Mln., 
01· parallel to the meridian. See DHL. 

D mECT south and north dials, ai·t• lho~<" "hirh face di
rertl_y the north an<l south poi nis of' tltt' ho1 izon, or pa
rallel to the jll'imr \t'l'tical circle. se .. D l.U. 

DIRECTION. in merhanirs. •ip;nifi.'S thr linr or patll 
of a hod) 's motion, along 11 hkh it endeavours to \ll'Q-
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cccd, according to the force impressed upon it. Sec 
l\1J.:CTIANICS. 

DIRECTOR, in surgery, a groove<l probe to <lirect 
Uic edge of the knife 01· scissars, in opening sinuses, or 
fi,tulre, that by this means the subadjacent vessels, 
nerves, an<l tendons, may remain unhurt. See SuR
OEltY. 

DIRIGENT, or DIRECTRIX, a term in geometry, 
signifying the line of motion along which the described 
line or surface ·is carried in the genesis of any plane or 
soli<l figure: thus, if the line AB (plate XLUI. Miscel. 
Jig. 4S) move along the line AC, so that the point A al
ways kee11s in the line AC, a parallelogram, as ABC D, 
will be formed, of which the side AB is the describcnt, 
and the line A C the dirigcnt; so also, if the surface 
ABC D be Sll)>jloscd to be canied along CE, in a posi
tion ahrnys parallel to itself in its first situation, the so
lid ADF'H will be formed, where the surface AD is the 
dcscribcnt, an<l the line CE the clii·igent. 

DISA, a genus of the gynandria diandria class and 
01·dcr. The spa.the is one-valrnd; 11etals three, the thir<l 
less, two-parted, gibbous at the base. There are four 
species, herbaceous plants of the Ca1ie, with beautiful 
blue flowC'rs. 

DISABILITY, in law. an incapacity in a man to in
herit or take a benefit whieh otherwise he might have 
done, which may liap1m1 f'our ways; by the act of the 
ancestor, by the act of the party, uy the act of law, and 
by the act of Goel. l. Disability by the act of the an
c0stol'; as if a man be attaintcd of tt·cason 01• fdony; by 
this attainder his blood is conuvt, an<l himself an<l his 
thilcll'Cn disabled to inhei·it. 2. Disability by the act of 
the party himself; as ii' one make a feolfment to another 
who tlicn is sole, upon condition, that he shall enfeoff a 
third befo1·e marriage, and before the feoffmcnt made, 
the fcotfee takes a wife; he has by that disabled himself 
from pci'fol'rning· the condition according tu the tI·ust re
posed in him, and therefore the feoffer may enter, and 
oust him. Lit. 357. 3. Disability by act of law, is when 
a man by the sole act of the Jaw is disabled, as an alien
born, &c. 4. Disability by the act of God, is where a 
person is of non-sane memory, and in cases of idiocy, 
&<'. But it is a maxim in our la'i\', that a man of full 
age shall never be rrceived to disable his own person. 
t:o. lib. 4. ms, 1£4. See also ALIENS, DISSENTERS, 
1 DIOCY' and 1 NF:UIY. 

DISAG'lEEMENT, will make a nullity of a thing 
ihat 11ad effect IJcfore: and disagreement may be to cer
tain acts to make them void, &c. Co. Lit. 380. 

DI SAND llA, a genn• of the monogynia or<lcr, in the 
lieptamlria class of 11lants. The calyx 11as seven leaves; 
the corolla is parted into seven, a11d fiat; the ca]Jst1le 
two-relied. There arc two species, pretty trailing plant•, 
uativcs of l\fo<lcira. 

DISA Rl\UNG, in law, the prohibiting people to wear 
arms. It is an offence by the common law of England 
for prrsons to go or ride armed '"ith dangel'Ous and un
rommon wea11ons: though gentlemen may wear common 
armour according to their quality. It is also ordained 
11y s.tatute., (hat no versons shall come before the king's 
J~~~1ces with force of arms, on pain of imprisonment, 

DISC, dis01<s, in antiquity, a quoit made of stone, 
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iron, or copper, five or six finger~ bi•oad, antl more than 
a foot long, inclining to an OYal fig11rr. whid1 was hurl. 
cd in the manner of a bow), to a nst distanre, by tbc 
help of a. leathern thong tied rournl the (JC'ft'ion's hand who 
threw it. and put through a hole in the mi<l<ile. 

Disc, in astl'·onomy, the body and face of the sun and 
moon, such as it ai1pears to us on the ea1-th; or Uu.• body 
or face of the earth, such as it ap11rars to a. sprctator in 
the moon. The disc in ecli1iscs is supposed to be dil'id
ed into 12 equal parl•, called digit'; in a total erlipse of 
the luminaries, the whole disc is ohsrm·cd; in a pal'tial 
eclipse, onlyapartofit. Sec ASTRONOMY. 

i; ~,~,~~· ~'~~~~~n!,;r}~~~~ aggi·egatc of llorets forming, as 

DJSc, in opti2,s, is the width of the aperture of lelrH<o
pic glasses, whatever their form be, whethcl' ]>lane, con
vex, roncave, &c. 

DISCHARGE, is where n man confined by some le
gal ]H'ocess, performs that which the law requires, and 
is released from the matter for which he is confined. Ir 
an obligce clischal'ge one obligor where several are joint
ly bound, it discharges the others. See ARREST, Bo.•u, 
PAYMENT. 

DISCLAIMER, is a plea containing an express de
nial, renouncing or disclaimin~; as if the tcuant sues a 
replcvin upon a distress taken by the lord. aud the lord 
avows, saying that he holds of him as his lord, am1 that. 
he distl'aincd for rent not paid. or serdc£> not 11erfOrm
ecl; then the tenant <lenyini; to hold or such lord, is .,,id 
to disclaim; and the lord 1n·oving the tenant to hold of 
him, the tenant loses his land. Co. on Lit. 102. 

DISCONTINUANCE OF rossEssrn,.. A man may 
not enter upon his own la111ls or tenrmrn1s alienated 
(such alienation being a disrontinuancc of ponscssion), 
what•oever his right uc to them, of his own self or by 
his own authority, but must bring his writ, and Heck to 
recover possession by law. Co. Rep. lih. S. 85. 

DISCONTINUANCE OF PROCESS, is where the plaintiff 
leavrs a cliasm in the proceedings of his cause, whereby 
tl1e opportunity of prosecution is lost for that time, in 
which case he must begin again, and usually J>ap costs 
to the defendant, or the plaintiff is dismissrd lhe couit, 
&c. Ev:.ery suit, whetl1er civil or Cl'iminal, and eYery 
process therein, ought to ue properly continued from day 
to day, &c. from its commencement to its condus1on; 
and the suffering any default or ga1l111crcin, is called a 
discontinuance. 2 Haw. 298. 

DISCONTINUANCE OF PLEA: if •there. diver.~ things 
should be jlleadecl to, then some are omitted, this is a 
discontinuance. l Nels. Ahr. 660, 661. 

DIS(:jORD, in musk, is a dissonant or inharmonious 
combination of sounds, so called in OJiposition to the con
cord, the effects of which the discol'cl is calculated tore· 
lieve and sweeten. Among various ott1er discords are 
those formed by the union of the fifth with the sixth, the 
fourth with the fifth, the seventh with the eighth, ad 
the third with the ninth and seventh, all which require 
to be introduced by certain prcparatins, and to be suc
ceeded by concords to which they have some relation. 

DISCORDANT. an epithet applic<l to all dissonant 
and inharmonious sounds, whether successive or simuJ .. 
taneous. 

DISCOVERY, the act of revealing or disclosing any 



DISCOUNT. 

matter by a defendant, in l~i• answer .to a bill filed • TABLE FOR CALCULATION OF DISCOUNTS-. 
against him in a court of equity .. A bt!l lur a dtscovrry From !d. to l 0001. 
must show an interest in the plamhff m the subject, to s. rl. s. d. s. d. which the 1-equit•etl discovery relates; and such an in~e- O! 15 4 5 1612 9 9 3558 rest a.• entitles him to call on the defendant fur the dos- l 30 4 6 16H B lO 3589 covery. Finch, Rel'· 3_6, 44. l Vern. S99. It is age- If 45 4 7 1673 9 l l 301n neral rule, that no one 1s bound to answr1· so as to sub- 2 4 8 1703 0 365U jert himself to punishment, in whatever ma1mm• that pun- 2t 76 4 9 1734 10 3 3741 
ishutent may arise. 2 Vez. 245, 45 l. 1 Atk. 450. 2 Atk. 3 9l 1764 10 6 3832 
395. 3~ 106 4 l l 1794 10 9 3922 

DISCOUNT, in commerce, a term among trat.lers, 4 1~2 5 0 1825 ll 0 40U 
4! 137 I 1855 ll 3 4106 , merchants, and bankers. It ~s used by the two former on 0 5 152 2 1885 ll 6 +191 occasion of their buying commo<lities on the usual time 0 s! 167 5 3 1916 ll 9 4286 o{ credit, with a condition that tbc seller shall allow the 0 6 182 5 4 1946 12 4380 buyer a certain discount at the 1·ate of so much per cent. 0 6i 197 . 5 1977 12 4471 per annum, for the ~1?-c for which the credit is gf"ncral- 0 7 213 6 2007 12 4562 

Jy givtn, upon comhtrnn that the buyer pays ready mo- 0 7! 228 5 7 2037 12 465.'\ 
ney for such rommo<litil's, instead of taking the time of 8 243 5 8 2068 13 4745 
credit. Traders and mrrchants also frequenLly taking st 258 2098 13 4836 
promissory notes for money due, payable to them or 01·- 9 274 5 10 2129 13 4927 
der at a certain timP, and sometimes having occasion 0 9f 289 5 11 2159 13 5018 
for money before the time is elapsed, they procure tl1cse 0 10 304 6 2190 14 5110 

0 IO~ 319 2220 14 5201 notes to be disrountcd by bankers or othel'S before the 0 11 334 2250 14 5292 time of paym<>nt; which discount is more 01· lcss, acrorll- 0 111; 350 2281 14 5383 ing to the nedit and reputation of the person who drew l 0 365 2311 15 5415 the note, and tile indoi·scr or indorscrs. Bills of ex .. l 395 6 5 2342 IS 5566 change are also discounted by bankers, an<l in this con- l 426 6 6 2372 15 6 5651 sists one article of the profits of banking. Sec BANK. I 456 1 2402 15 5748 
The best tables or' discount are those of Mr. Smart, 487 8 2433 16 5840 

founded upon the t1•ue principles of decimal arithmetic. 517 6 9 2463 16 593l 
547 6 10 2494 16 6022 By these it appears, that he who allows 51. for the dis- 578 6 l l 2524 16 6113 count of 1001. for one year at 5 per cent. wrongs f1imself, 608 7 0 2555 17 6205 for he ought to receirn so much money as at 5 per cenL 638 1 2585 17 6296 intcrtst will amount to lOOl. in one year~ and the sum is l 10 669 7 2615 17 6J87 95L 4s. 9lcl. The rule for finding the true discount is I 11 699 1 2646 17 6478 this: 2 0 730 7 2676 18 6579 

As the amount of I OOL for the given rate and time: 2 l 760 7 2707 18 6661 
2 2 79l 1 2737 18 6752 Is to the given sum: : 2 3 821 1 2n1 18 6843 So is the interest of 1001. for the given rate and 2 4 852 7 8 2798 19 6935 time: 2 5 882 7 9 2828 19 7025 To tile discount of the debt. 6 912 7 lO 2859 19 7117 

Thus, if p be the pdncipal, r the rate of interest, and 
1 943 7 l l 2889 !9 7208 
8 973 8 0 2920 20 7300 prt 2 9 1004 8 l 2950 20 1391 !the time, then say, as 100 +i·t: p: : rt: lOO+rt' ~ 10 J0].4 8 2 2980 20 7482 

which is the true discount. Hence p -
10:= rt = 

2 11 1064 6 3 3011 20 157~ 
-3 1095 3041 21 7665 
3 1125 8 5 3072 21 7756 

100p .3 1156 6 3102 21 7847 loo +rt is the present worth, or sum to be received. 3 1186 1 3132 21 7938 
3 1217 8 8 3163 22 8030 

Ex. Suppose it be rcquit•ed to fin<! the discount of 3 1247 8 9 3193 22 8121 
2501. for live months, at the rate of 5l. per cent. per an- 3 1277 8 10 3224 22 8212 
num interest. Herc p = 250, r = 5, an<l t = .f'I; therefore 3 1308 8 11 3254 22 8503 

3 1338 9 0 3265 23 8395 pi·t 250 )( !i \ T'~ 250 x 25 250 3 9 1369 9 l 3315 2.1 8486 
lOO+rt = liiU+Tx-tT =~=49 = 3 10 1399 9 2 3345 23 8ll71 
3l 2'./,d. 3 ll 1429 9 3 33•6 23 8668 

0 1460 9 4 3406 24 8769 
b The following table is an enlargement of one invented 1490 9 3437 24 6851 

1521 9 3467 24 8942 Y Mr. D. Baird and will he found useful for practical 1551 9 3497 24 9033 purposes in trade and commerce. 1582 9 3528 25 9125 
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TABLE OF DISCO~TS (Continued.) TABLE OF DISCOU:S-1'3 (Cfo•lfoucd.) 

.. ~d. s. t. s. t. s. l.s. 
25 9216 46 16.790 7 10 54.750 23 15 173 .375 42 0 3•J6 600 Tl 0 518 300 
25 6 9:107 47 17.155 7 15 Sfi.515 24 0 175.~UO 42 10 JI0.250 72 0 S~S,600 
25 g. 9398 48 17 .520 8 0 58,400 24 10 178 850 43 0 313 900 73 0 53Hoo 
26 9490 49 l7 ,8S5 8 5 60,225 25 0 182 500 43 10 317,550 7·1 0 5-4n2un 
26 ~HSI 18,;;?50 2 10 62 050 25 10 186. 150 44 0 321.200 75 0 5'7150(1 
26 9672 SI 18615 8 15 63.875 26 0 1891800 44 10 324 850 ~6 0 554 800 
26 9763 52 18 .980 9 0 6.S.700 26 JO 193,450 45 0 3'.lS 500 77 0 562,IOo 
27 9855 S3 19.345 9 s 67.525 27 0 197,100 45 10 332,150 78 0 S6J.41Jtl 
27 9946 19.7 10 9 10 69,3S0 27 10 200.750 46 0 5.35,800 79 0 5767()(1 
27 101037 55 20,015 9 15 11,11.s 28 0 204,400 46 IO 339.450 80 0 S84000 
27 10,128 56 20.440 IO 0 73,000 28 10 208050 4-7 0 :HJ,JOO 81 0 591.300 
.l8 10,220 57 20 805 IO 5 74,825 29 0 211 700 47 10 346,750 82 0 598,600 
28 10.311 S8 21.170 10 10 76,650 29 10 215 ,350 48 0 350.400 SJ 0 605.900 
28 I0.402 59 21. 535 10 15 18,415 30 0 219,000 48 10 35 "050 84 0 613.200 
28 JO 493 60 21,900 II 0 801300 30 10 222,650 49 0 357,700 85 0 620.500 
29 10,585 61 22:265 11 5 82,125 31 0 226.300 49 10 361,350 86 0 627,800 
29 10.676 62 22.630 II 10 83,950 31 10 229 950 50- 0 365.000 87 0 635,100 
29 10767 63 0 22 995 II 15 85,775 32 0 233.600 51 0 372,300 88 0 642,400 
29 10 8J8 64 23 360 12 0 871600 32 10 237,250 52 379.600 89 0 649,700 
30 0 10.950 65 23 725 12 5 89.42S 3:3 0 240,900 53 386,900 90 0 657,000 
30 11 04l 66 24090 12 10 91.250 33 10 244 550 54 0 ~94.200 91 0 664 300 
30 l l.132 67 0 24i445 12 15 93 ,075 34 0 248,200 5S 4011500 92 0 671,600 
30 l 11223 68 0 24.820 13 0 94-,900 34 10 251,850 56 4081800 93 0 678,900 
31 ll,3l5 69 25,IR5 13 s 96,725 SS 0 255,500 57 0 416000 94 0 686,200 
31 11,406 70 251550 13 IO 98.550 35 10 259,150 58 0 423,400 9S 0 693.500 
31 l 1,497 71 2S.915 1315 100 315 36 0 262 800 59 0 430,700 96 0 700,800 
31 11.588 72 26,280 14 0 102,200 36 10 266,450 60 0 438,000 97 0 708,100 
32 111680 1. 14 5 104.02 5 37 0 270,100 61 445,300 98 0 715.400 
~2 11 .771 3 13 26.645 14 10 105 ,85 0 37 10 273,750 62 4521600 99 0 722,700 
32 6 11 1862 3 14 27,010 14 Is 107,675 38 0 277,400 63 459,900 730,000 
32 tl.953 :l 15 27,375 15 0 109,500 38 10 281,050 64 467,200 150 0 1,095,000 
33 12,045 3 16 Sl7,740 15 5 111,325 39 0 284,700 65 0 474.500 200 0 1,460,000 
33 12 13& 3 17 28.105 15 10 113,150 39 10 288.350 66 0 481,800 300 0 2,190,000 
33 12 227 318 28,470 1515 114,975 40 0 292 .000 67 0 489,100 400 0 2,920,00ct 
33 121.'.tl8 3 19 28 .835 16 0 116,800 40 IO 295.650 68 496,400 soo 0 3,650.000 
34 12,4 10 4 0 29 200 16 5 118.625 41 0 299,300 69 S03.700 IOOO 8 7,300,000 
34 12.so1 4 I 29,565 16 10 120,450 41 10 302,950 70 0 511,000 
34 12 592 2 29,930 1615 122,275 

.;lfethorl efCa!cnlation by the above Table.-To find the 34 12 683 3 30i295 17 0 124, 100 
35 12,775 4 30,660 17 5 125,925 interest of any sum of money for any given number or 
35 12 866 31..025 17 10 127,750 days, multiply the sum by the number of days, and the 
35 121957 31,390 17 IS 129.575 taule will show the product. 
JS 13,048 31 ,755 18 0 131 ,400 

If the interest on any number of sums be requittd, 
36 13,140 32,120 18 5 1331...225 

multiply the numbet• of pounds by the days, as above, 36 [3,231 32,4~S 18 10 135,050 
36 131322 4 10 32850 1815 136,875 on each sum, aml adtl the }>roduct into one s~m; the 
36 13 413 4 11 33 215 19 0 138,700 value of which, (if le.- than 10001.) will be 1mmcdl. 
37 13,505 4 12 33.580 19 5 140,525 ately shown by tue table: and thus by the union of the 
37 13 .596 4 13 33,945 19 10 142,350 respective sums, the loss or gain of fractions falls onlJ' 
37 13,687 4 14 34 310 19 15 1441175 on the gross sum, instead of each component part. 
37 13,778 4 15 34.675 20 0 146 coo Example. On the ts! of l\lay I want to discount a bill 
38 13870 4 16 35 .040 20 5 1471825 

for 1001., tluc tile 25th of June following: 
38 13 961 4 17 35,4l)5 20 10 149,650 

1001. x 40 days= 4000; by referring to the tab!&, SM 14,052 4 18 35 770 20 IS 1511475 
38 14,143 • 19 36 135 21 0 153,300 I find the nearest number 
39 14-235 5 0 36 500 21 5 155.125 less than 4000 is 3923 :: lOs. 9d.j 

39 14,:l26 33,325 21 10 156,950 
39 14,417 5 10 40,150 21 15 158,175 which, being deducted, leaves 77 
39 141508 515 41,975 22 0 160,600 76 = 2!d. 
40 14 600 6 0 43 ,800 22 5 162,42s 

tos. tl!d.f,. Or (which is easier), finding that 4015 is, 41 14,965 6 5 451625 22 10 164.250 
42 15.330 6 10 47,450 22 15 166 ,075 by the tablt7, equal to t1 shillings; and that 15 is equal 
43 15,695 6 15 49,~75 23 0 167,900 
4.4 16,060 7 0 51 , 100 23 5 169,725 to !d., I find the aos~er to ~e !Os. 1 l!d. • 

43 16,425· 7 5 52,9~5 ~3 1~ 171,550 Ex. The interest 18 required on the following aoms: 



D l S 

1001. for 75 days, 
245 42 
987 86 

92 140 
1001. x 75 days = 7,500 
2~~1. x 42 days = I 0,290 
9871. x 86 day• = 84,882 
9~!. x 140 days = 12,880 

115,552, the. ncare'>t No. )eFis thnn 
this in the table, is 114,9i5 = 151. I Ss., which being 

111btracted, leaves 577. l find, by the table, 578 amount 
to ts. rd.; and as the unit which forms tlie difference is 

1>nly ij of a farthing, I cnll tile answer 151. 16s. rd. 

sta·ict1y 15l.. t6s. 6!d. ~ 
The interest of any sum may be found without the 

~:~:::~~; u'.c l~~y~~b~=· .~Ziv:~l:t~i~~~i::· number of 
by ;,soo to give the product in Pounds 
by 565 Shillings 

'l'l~:unit;~~\his t.rule being kss tri~::c+.or a farthing 
each, the fractions of these units are omitted. 

DISCRETE or DISJUNCT PROPORTION, is when tl1e 
ratio of two or more pairs of numbet·s or quantities is 
the same, lmt there is not the same 11roportion IJetwcen 
all the four numbers. Thus if the numbers S : 6: : 8 1 
16 be considered, the ratio lrnhveen 3 : 6, is the same 
as that between 8: 16, and therefore the numbers are 
propo11ional; but it is only discretely or disjunctly, fo1· 3 
ls not to 6 ae 6 to 8; that i•, the proportion is broken 
olf between 8 and s, and is not continued as in the fol
lowin~ continued proportionals; 3: 6: : 12 : 24. 

DucBF.TE Q.UAN'l'ITY, such as is not continuous and 
Joined lt•J;ether. Sud1 is n numbcl' '"hose parts being distinrt units, cannot lrn united into one continuum; for 
in a continuum, there are no actual determinate parts 
btfore di• ision, but they are potentially inliuite. 

DISCRETION, is to discern between right and 
wrong; and therefore whoever has power to act at tlis
cretion, is bound by the rule of reason and law. 2 Inst. 
56. 298. And the com·t of king's-bench has a power 
to l'edrcss things that arc otherwise done, notwithstand
~"[;\'i'~~:..':' 41;~ to the di•cretion of those that do them. 

DISDIAPASON, or BtsDIAPASON, in music, a com
pound concord, described by F. Parron, inJ the quadru
ple ratio of 4: t, or 8: 2. 'rl1e disdiapason is produced 
when the voice grows diatonically from its first to its fi~O<'nU. sound, and may be called a fifteenth. The 
•nice ordinarily does not go farther than from it.s first 
•ound to the disdiapasou, that is, it dyes not go beyond 
the compound, or double octave; for the disdiapason is 
an octave doubled. The voice sometimes rises se"eral 
d•g"';•• aborn the tlisdiapason, but the effort or strug
~e d1Sfii;urrs it, and makes it false. In reality, the an
r1cnt llCale or diagram cxte11ded only to a uisdiapnson. 

DISKASE, in medicine, that state of a livi~g bodr, 

DI s 
\\ luwelu ii ii; tkpt·n e<l of' the exercise of a?iy 01' it.3 funr1 
tions, whcthe1· vital, natm·al, or animal. See ).h:.01 .. 
OINE. 

DISEMBOGUE, in the sea-language, is said of a 
sl1ip that passes out of a gulph or bay into the open sea. 
A river is also eaitl to disemboguc ot' discharge itself in· 
to the sea. 

DISFRANCHISING, among eiYilia11s, sii;-nifics the 
deprivin;; a person of the rights and privileges of a free 
citizru or subject. 

DlSFRANCHISEi\JENT, is the taking awny a 
man•s frcctlum 01· p1-hrikgc. Coqmrations generally 
have power by their clrnl'tc1· or 1n·rscJ'iption, to disfrau~ 
chi-,e a me1111Jcr for doing auy thing against the duty of 
his office as dtizcn or burg<"ss, :rnd to the p1·cjullice ot' 
the pu!Jlic weal of the city m· borougli, awl against his 
oath, which be took when he was swo1·n a frrt•man. Ilu( 
the matter which shalJ be the cause of his disfrancliise
ment, ought to be an act or dcrcl, and not au endca,·our 
or cnterprize whereof he may repent before tho execu
tion thereof, and of which no prej u<lice eusues. 11 
Co. 98. 

DlSH, among miners, denotes a wooden measure, 
wherein they aJ'e obliged to m('asure their ol'r; it is 
kept by the bar-master, and contains about 672 solid 
inches. 

DISJUNCTIVE PROl'OSlTroN, in logic, is that where 
of several p1·edicatcs we aflfrm one necessarily to belong 
to the subject to the exclusion of all the rest, but learn 
that particular one undcte1·mincd. Such is the major of 
the following disjunctive syllogism. 

The wol'ld is either self-existent, or the work of sotnil 
finite, or of some infinite being: 

But it is not self-existent, nor the work of a finite . 
being; 

Therefore it is the wm•k of an infinite 1.Jcing. 

DISLOCATION, tl1e putting a bone on! of joint by 
violence. Sec SuRGEHY. 

DISMEMBERED, in heraldry, is aJlPlie<l to hirds 
that have neither feet nor l<'gs, and also to lions and 
other animals whose 111cml>c1·s arc separated. 

DISPARAGElllENT, in tl1e law of England, is 
propel'ly used for the matching an heir in martfage un~ 
der his degree, or against decency. 

DISPART, in gunnel'y, is th• setting a nia1·k upon 
the muzzle.ring, or thereabouts, of a piece of 01·<.lnanrc, 
so that a sight-line taken upon the top of the base
ring against the touch-hole, l.Jy U1e mark set 011 or near 
the muzzle, may hr paraUd to tile axis of the concave 
cylin<lcl'. The common way of doing this, is to takr tho 
two diamctel's of the base-riug, and of the place "here 
the <lispart is to stand, and divide the dilrercnn· be
tween them i1tto two equal parts, one of wl1ich will be 
the length of the dispal't; whicJ1 is set on the !;Un with 
wax or pitch, or fastened there "ith a 1Hece of twi11e or 
marlin. By means of an instrument it may be done "ith 
all possible nicety. 

DISI' A UP ER: when any Jll'!'son, on art11111:t of pin·
erty, attested by his o\\n oath ol' not being "Q•·th SI. 
l1is 1lebl• being paid, is admitted to sue in fo1•111n pau
pcris, if al\e1·wa1·ds, bcl'o1·0 the suit is ended, he htlil nuy 
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l.u1ds, 01• pe1·~onal est:ite l':dlcn to l1im; m· th~t l11c cout•l 
whc1·e tl1e suit <lepcnds, thinks fit fur that or any other 
1·cason, to take away that pdvilcge l'l'Om him; then he is 
said to be dispau11c1·ttl, and can no longer sue in forma 
pa1qw1·is. 

DlSP.l<:NS.\LL\, or D1srBNSATORY, denotes a book 
co11taini11g the method of prrpal'ing the various kinds of 
medicine~ used in pharmacy. The apothecaries in and 
about London a1·c oUligcll to make up their compouml 
medicines accu1·ding to the formulas presn·ibed in the 
rnllPge dispensary, anil arc enjoined to keep always 
r1..•ady in thci1· slwps all the medicines thrrc rnumnated. 

It is also a kind of ch:u·itable institution supported by 
volun!ar·y suL!ic1·iptio11s; have each one ot· more physi

. cians and surgeons, whose business it is to at.tend at st:.1· 
tell times, in Ol'tler to presCl'ibc fo1• the poor; and, if nc· 
cc~sai.,y, to visit them at their own ha\Jitations. It i.'i 
i11 this latte.1· l'espcct, that the patieds of a dispensary 
diflh from those callccl out-patients at an l10s11ital. The 
poor arr supplied gratis with their mcdicinC's; anti many 
of tticsc institutions also atford gratuitous assistance to 
lying-in women. 

DlSPENSATION, in law, the gl'anting a licence of 
tloing some certain :Lction that otherwise is not pcl'111it
trd. The greatest dealer in dispensations is the po11e, 
who claims the office jurc di vino, and extends it to eve1•y 
thing. The more moderate of the Romanists themselves 
deny that he can give a <lis1mnsation for any thing con
h·a1•y to the <livinc law, m· the law of natu1·e; an<l con
fine him to what is contrary to positive laws, or to things 
1·clatinJ.; to fasts, marriages, hol<ling SC\'eral benefices, 
&c. and they limit hltn even in these things. 

The Archbishoj> of Canterbury has a power, by stat
ute, of t.lispensing in any cause whe1·ein <lispensations 
were formerly g1•anted by the sec of Rome, and as well 
to the king as his subjects; and during the vacancy of the 
archbishop's see, the guartlfan of the s1>iritualities may 
gt•ant disrrensations. .E\·cry bishop of common right 
has the power of instituli11g to benefices, and of dispen
sing in common cases, &c. A dispensation of the king 
makes a thing prohibited lawful to be done by the per
son that has it, though a thing evil in itself will not ad
mit of a disprusatiou. And where tlie subject has an 
immediate intcrrst in an ac" of parliament, the king 
cannot dispense with it; but may, if the suit be the kiug's 
own, only fo1· the breach of a penal law that is not to the 
damage uf a third person. 

There is a dispensation by non obstante, which is 
'\vhet·e a statute tends to restrain some prerogative iuci. 
drnl to Uie l>e1·son of the king, as the right of pardon
ing, or commanding the sc1·vice of the su\Jjects for the 
br1wfit of the public, &r. carl1 of which 11rcrogatives is 
inscparal.Jlc from the king, and therefore, by a clause 
non olJstantc, such a statute may be dispenst-<l with. 

DISPERSION. See SURGERY. 
. DlSl'LAYED, in heraldry, is understood of the po

Sihon of an eagle, or any other bird, when it is erect, 
with its win.;s expamled or spread forth. 

DlSPONDEE, in the Greek and Latin poetry, a 
do.,ble sp<mdee or fuot, consisting of four long syl
lables. 

DJ:SPOSJTION, in rhetoric, the placing of words in 
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such ~n ordct• as contributr~ most to the beauty, anti 
sometimes C\'('n to the strength of a disco111•st·. 

DISSECTIUN. See A>'.<To"v. Le Grndre ob
serves, that the dissection of a human body, C\ en dead 
was helcl a sacl'ilrge till the lime of l''ran,.is I. and ti~ 
same author assul"es us he has seen a consultation held 
by the divines of Salamanca, at the rrqurst of Charles 
V. to settle the question whethci· or not it \\as lawful in 
point of conscience to dissect a human hotly, in ordt:r te 
learn the structure thrreof. 

It is easily Jll'rceil'ed tliat surgCl'y an1l phy•ir must im
prove in a country' nrcordi11g to the opportunitifs or 
i11q11fring into the structure of the animal economy• fur 
which reason we could wish that stmlcnts in anatomy 
were furnished with subjects fnr c.Hssection in this coun • 
try, in as great abundance, and with as little inrouve
niencr, as in France. 

DISSElSlN, in law, is a wrongful putting outofhim 
that is seized of the l'l'cehold, which may be rll'ceted 
eithc1· in corporeal inheritances, or inco1·po1·eal. Disse
isin of things corporeal, as of houses and lands, mu""t 
be by entl'y and actnal dispossession of the freehold. 
Disseisin of incorporeal hereditamenlf;j, rannot be an ar. 
tual dispossession, for the subject itself is neither capa. 
hie of actual bodily possession nor tli'ipossessinn, but iii 
only at the election and choice of the pa1·t)' iujul't'd, if, 
for the sake of more easily trying the right, he is pitas. 
ed to suppose himself disseiscd. A111.l so al-;o e\·en in 
corporeal hcrcditameuts, a man may frequently suppose 
himself to be dis.~eised, when he is not so in fact, fo1· 
the sake of entitling himself to the more easy and com
mo<lfous remedy of an assise of novel dissl'isin, im;tead 
of being driven to the more tedious lll'Ocrss of a writ of 
entry. S Black. 169. 

DISSENTERS. Before tloe revolution many sta
tutes were in force against dissenters, but by I W. fib!• 
I. c. 18. commonly called the toleration act, it is enacted, 
that none of the acts matle against 1ie1·so11s dissenting 
from the chu1·ch of England, (excr11t the test arts 25 
C. Il. c. 2. and SOC. II. st. 2, r. 1.) shall extend to 
any teacher or preacher dissenting from the church of 
Engla111l, who shall at the general sessions of the peace, 
to be held for the county or place wlm·e such pel'SUn 
shall live, take the oaths of allegiance and suprem~y, 
and subscribe the declaration against papery, of which 
the court shall keep a re.e;ister; and no offiter shall take 
more than 6<1. for registering the same, and 6d. for a 
certificate thereof signed by such office!'. Provided th~t 
the place of meeting be certified to the bishop of the di
ocese, or to the archdeacon of the al'('lulcaconry, or to 
the justices of the peace at the general or quarter s~s
sions; and the register ot' clerk of the peace shall regis· 
ter on record the same, and give certificate thereof to 
any one who shall demand the same, for which no grea
tc1· fee than 6rl. shall be taken; and provided that dur
ing the time of meeting, the doors shall not be locked, 
barred, or bolt.et!. Sec CoNVENTICLE. Dissenters cho
sen to any parochial or ward offices, and scrupling to 
take the oaths, may execute the office by deputy, who 
shall comply with the law in this behalf. I W. c. JS. 
But it seems they are not subject to fine, on refusing to 
serve corporation offices; for they may object to tLe va-



DIS 

liditJ of th~ir el~ction, on the g1·ount1 of tJ1cil· own non
conl':u·mitJ. 3 Il1·0. P. C. 465. 

DISSIDEXTS, a denomiuation applied in Poland to 
Jtet•sons of the Lutheran, Cah-inistic, antl Greek pro
fession. 

DISSil'.\TI0:'.11, circle of. in optics, is 11se1l fol' that 
rirnila1· span~ upon the 1·etiJrn, \\11ich is taken u11 by 
unr of tlic extreme 11cncils 01· rays issuing from an ob
ject. To 11ndCl'stan<l tlli'i, it is tn be obsc1·ved, that \vhrn 
the dist:mrc of an object from the eye is too sinaJI or 
too great for perfect or distinct vision, the rays of each 
pcndl, issuing .from the ohjcrt,_ cannot. Ue united a~ a 
tt0int on the rrt11rn, but IJcyond it, 01· before they an1ve 
at tbc retina; conscr1ucntly, the rays of each pencil will 
occupy a circular space upon the retina, and tliii;; cil·rle 
is called the cirrlc of dissipation, because the rays of a 
penril, instead of being collected intn a central 11oint, 
are dissipated all over this cirrlc. See OPTICS. 

DISSULVE:'<T. in gene1·al, \\hatever dissolves 01· 
reduces a snli1\ bo(\y into such minute parts as to Uc sus
tainod in a fluid. 

DJSSOLUTION, in mnsir, is when a sound in the 
rnharmPnlr genus is lowcreU tlu·ec <lirsrs; for thereby 
tl1at genus is dissolved, and the music, 01· that intrrval at 
k:'-"t• i'i rliromatic. 

DIS'L\Ff', an iusfrumcnt about which flax is tied in 
ordtr to be sptm. 

IHSTA:'il.:E, in grne1·al, an interval between two 
i11in~, ritht•1• with regard to time or place. See GEO
METRY anti ~IE:\SURATION. 

D1sTAS"C1~, in navigation, the number of minutes or 
lcagnrs a shil• has sailed from any given place or point. 
Sec N Al IGA'fJON. 

DuT.\.\"CE, in astronomy. The distance of the sun, 
Flanets, and comt'tH, is found from thcit· pa1•aUnx. m; it 
rnunot he fom1d either by cdipses or their dilfcrcnt pha-

g· ~1r from the tlieol'y of' the motions of the ea1·th aml 
111:lncts we know, at any timr, the proportion of the tlis
t:nwt·s ol' the sun and pla1Jet<:; from us; antl the horizon
tal parallaxrs al'c in a recipl'Ocal proportion to these dis
tanrcs. St·c As'J'RON0~1 y. 

DJ!'iTA.NCE, curtate, thr distance of the planet's vlacc, 
reduced to the ecliptic, from ihe sun. 

DrsTAXCE of the eye, in pcrspectirn, is a line tlrawn 
fr11m the eye to the i1rincipal point. See PERSPEC
THE. 

Drc;T_\NCE nJ the bastions; in fortification, is the sitle of 
th\. e:xk1·ior 11ol)gon. 

, DIST.EMPER, in painting, a term usetl for the Wol'k
mg up of rolum·s with 80mething besides water O!' oil. 
Ir thl• r1,Jm11·8 arc p1·epa1·eU with water, that kind of 
11a~nt~ng .is c·allcd limning; am1 ii' with oil, it is called 
p~111tmg rn oil, and Him ply painting. If the colours arc 
i~1xrd \\ith sizl·, white of rggs, or any such proper glu~ 
tinou~ or unctuous matter, am.I not with oil, then they 
~ay it is done in di~tcmper. In tliis manncl' the admi
rable. rartirnns atllam11to11-court m·c {Minted. The g1·eat
~st lhsa1h-;mlag·c of distcmpC'r is, that it has no glitter
mg, and :~II its roloul'S look dead, by whkh means they 
appt•ar alikr .in a!I sorts of lightc;, which oil coloul's, or 
C\rn r~1hut'!i m d1st('mpl'I' when varnis11eil. do not. 

~~~·1~~Cll, a co1111let ~~;-erses making a complete 
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sense. '.f'l1uq hexamrtrr and prntamctl'r YCTM'S arc dis-
)Josed in di ... ticl1s. 

DJSTIGHIASIS, in surgery, a tli>eascor tlteo)e-lids, 
when mukr theort1ina1·y eyelashes there p:rows anotl1er 
extraordinary row of l1air, wl1ich frrcp1cutly eradicate.~ 
the forlllCI', and p1•irkiug the memlH'<1.llC of the CJC, CX
cites paiJJ. an<l !Jri:1gs on a c.lcfluxion. 

D!l;TlLLATIOX. The objects of di•tillation, con
si1lerc<l as a tl':ulc distinct from the otl1er branches of 
chemisti'y, arn chiefly s11irituo11s liqno1·s, and those wa
tcl's imp1·egnated with the essential oils of pl au ts, com
monly called simple distilled waters. The distilling of 
compound spirits aml watm·s is reckonrd a Uifti:rcnt 
branch of' busi11ess, anti those ~ho tl('al in that way are 
commonly called rcctific1·s. This difference, hov .. ·crnl', 
though it exists among commercial pc·o11Ie, is nut at all 
fountletl in the natm·e of the thing; com11ountl &pil'its be~ 
ing· matle, anti simple spirits being rectified, by the H'l".l" 

same operations by whirh they arc fi1·st 1..li':ltilled, or a1 

lca.:,t with ,·e1·y trifling alterations. See Cur.:~nsTn'. 

The great object with every distiller ought to be, to 
procure a spirit peJ'fcctly flaYour1css, or at least as well 
freed from any particular flarnur as may be; am1 in thiF 
counti·y the 1n·ocu1·ing of such a spi1·it is no easy mat
ter. The only matrr-ials for distiJln.tion that haYC been 
usc<l in large quantity, arc malt, and mohtssrs or ti-ca 
de. Both of these, esperially tlic fil'st, ahounil with au 
oily matter, which, 1·ising along '~ ith th(' spi1·it. com
mm1icatcs a disagreeable flavour to it, anll from which 
it can scarcely be freed afterwards by :my means what
ever. 

l,rcl'ions to t11e oprration of tlistilling, thos~ of brmv
in,g and fermentation are nccrssa1·y. See Uu.E.wnrn. 
rn1e fcl'lllentation ought always to he r:tl'J'iccl on as slow
ly as possibk, antl pcl'formcd i11 vessels rloscly stopped, 
only having at the bung a yalve pressed down by a. 
s1wing, which will yield with less fu1•ce than is suflkient 
to lnu·st the vessel. It should C\'Cn be suffc1·ccl to remain 
till it has become pcrfoctly fine and transpal'cnt; as by 
tltis means the spirit will not only be supuior in quan
tity, but also in fragrance, pungency, and Yinosity, to 
that otherwise pl'od ucetl. 

With regard to performing the 011erntion of clistiliin£;, 
t11c1·e is only one general rule that can be ;;inu, name
ly, to let the heat iu all cases be as gentle as possible. 
A waterbath, if sufficiently large, is p1·rfc1·ablc to any 
otlicr mode, and will pcrfo1·m the operation with all the 
dispatch requisite for the most cxteusivc bu.~iness. As 
the end of rectification is to make the spi1·it dean as 
wdl as strong, 01· to drprh·e it of the essential oil as 
well as the aqueous pa.rt, it wiJI I.Jc p1·ope1· to lrn'e l'e
ga1·d to this even in the fl1·st t.iistillation. Fo1· this pur-
1wsr, the s11irit, as it first comes over, shouJ<l he re .. 
ceind into a quantity of cold water; as by this means 
tllC connection l;ctwccn it and the oily matter will be 
consitlr1·ably leRsrned. }'ol' the same 1·eason, afkt• il 
has l.Jc<.·n once rectified in the water-bath, it should be 
a~ain mixed with an equal quantity of' water, nml dis
tilled a second timr. Thus the spirit\\ill be freetl l'rom 
most of the oily matter·, ernn tl1ough iL has been Yrr-y 
much impl'cgnatocl with it at fi1·•l. Af'tn the spirit has 
been tlistillcd once 01· t" ice in this manner from "atcr, 
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it may be tlistillc1\ in a water-bath without any addition; 
and this last 1·cctincation will free it from most of the 
water it contains. 

For the distillation of compound spirits, the following 
pi-actiral rules will amply sulfice, am\ will at the same 
time afford a rom11rknt \'iew of the general lH'OCCss. 

In rt•t.:tif) iug ~":.ntl distilling compound goods, a smal-
1c1· still is known to make a cleaner anti better conlmo
dity than one tliat is larger: and one that is half a hogs
head gage, O\er and aborc yom· hand hrcadth rlcpth 
from the edge or top of your still, is accounted the fit
test size fo1· a rnodel'ate trade; both as it may be man
aged without fatigue, and as it produces cncout·aging 
profit much superior to the fund it requires. 'Vhen you 
erect and place your still, and other 11tensilA, let it be if 
possible in a building, t:.1uthousc, or shed, scpal'atc from, 
but nearly adjoining to, your dwelling-house or shop, 
to prevent any hazard which may arise by fire, to which 
all spiritous goods are liahlr; and no othel'wise to be ex
tinguished but with a woollen blanket or rug, lh'cnched 
in watel', and cast upon tlie flame, wl1ich extinguishes 
it hy excl11tli11g the air. Let the work-house he large 
enough, not 01dy in rrgartl to your still, wo1·m-tub, and 
pum1>, which 11111st lJe all placed in a row, or ranged 
togcthe1·, to contribute to your wo1·king with case and 
pkasnre, hut because your spirits which are fol' distil
ling must He in some }H'npcr place or part of your wo1·k
housc, to be near at hand lo charge your still with, and 
at some rcasoualJle distance from the fhe: and also that 
you may have room enough for placing all yo111· empty 
vessels, tubs, cans, and other utensils propedy belong
ing lo the distilling-trade, to have them near at hilntl on 
all ocrasions; and let your still-house floor lie paved with 
bruatl stones or flags, having a descent to carry off all 
the wash from your still, your hot Jiqour from the worm
tul.J, and other occasional Slo}lS, which wm be matle Uy 
washing your casks, &c. l>y which your still-house floor 
will aiways be kept clean. 'l'hey arc usually kept in a 
cistern u1111crneath, and pumved up as \rnnted. It is 
absolutely necessary, that there be sufficiency of water 
whm·c your pump is to be sunk, both to keep your worm
tuh continually cool, to make up all your goods to their 
proper strength, and to serve all other occasions what
soever; it matters not whether your water be soft or har<l., 
if you have plenty of it. 

Your still must be placed upon brick-work, having an 
ash-hole of 24 inches long, nine inches broad; an<l to 
the iron bars, where your tire is to l>e under your still, 
21 01· 22 inches high; ma<le somewhat sloping, the bet
ter to command the ashes. When the brick-wo1·k is 
nrn<le about tl1c lteigl1t last-mentioned, you must ]lhlce 
your g·rate-<loor (both of strong iron) bcfo1·c, 01• in the 
front of the stove, or place, wl1erc your fire is to he 
matle under your still. 'l'Le iron door Hml frame must 
he about ten inches long, aml eight inc-hes broad; close 
brhiud the door and frame must he placed two cross iron 
bars, about two inches amt a half broad, half an inl'h 
tliick, ancl 15 or 16 inches long; both ends of which 
bars must be laid about tl1rcc inches into the brick
work, for fixing them the helter; and the upper part of 
it must be about half an inch lo\VN' than the u11pc1· edge 
of the door-frames. Just behind the sai<l two iron ha1·s 
must be placed anotl1er flat iron bar, about an inch and 
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a half broad, .hair an. inch thick, and sixteen inches 
Ion~, fastcnrtl m the br1c_k-work as tlte former, ant.I nrar 
an rn.ch lo\vel': upon wlurh lasl-mcutionrd Oat iron ha.r, 
younron grate rnust rrst at the highe1· end; and the other 
rntl of you1· iron grate must rest 111>011 anoilu·r flat iron 
bar of the same dimension, f'asknrtl at the fo1'thest riul 
or most distant lJal't Of ;your ctill-h~ttoJH. 'l'hr iron g1·a~ 
must consist of about eight ha.1·s ol rnrh-srp1~rc iron, liut 
exactly of ouc length, macic bl'oatl, or flattrtl cliaginu!lh, 
at each end, to rest on the two cross il·on bar1;, .'JO th~tt 
the upper part of tl1c squ:u·e bars m11st h~ even with the 
hig·hcr Jlart of the flat iron hars on "hirh thry 1-rst, that 
the firc..,shovel, or coal..,rakc, may run smonthlv aJon.,. 
them. 'The square iron bars must be about l:ightee~ 
inches long, and laid loose within an inch l.n·cadth of 
('ach other upon the two bt·oacl i1·on ha1·s, as ti rm aK you 
can, yet so that they nrny be put in, 01· taken out, aCI oc. 
casion i·cquires; then raise you1· b1·ick-work, so tlial 
your still-bottom, when fixed or rested upon it, may he 
about 1 O or 12 inrhes above tllC ii•on gn1tc, thai th 1~ 
fire may ha"e room to play; antl the pal't of tlie brirk
work under the still, where the fire is placrd. and a.' 
far as it extends within the stove, must be inlaid with 
hearth inch-tiles, or fil'c-brick, well fastened with surli 
mortar as will abide the fi 1·c mnrh lon.i;cr thm1 com1Uon 
bricks. Let not the fireplace be too hl'mul, whrrdn 
your workman's jndg·mc11t will Jin.ye 1·r.~:ml to ll1l' sides 
not being of the same thirkncsg with lhc bottom of your 
still. Tl1cre mu~t be left a slo1>ing plare, 01· hole, J>l'u
pcr for conveying the smoke into the flue and round the 
still into the cl1iumcy; which flue mu!:it be carl'ird up a 
couvenient height, to dtaw the smoke, and car1·y it oft'. 
Let your still-cock come so far through th(' l.tl'irk-work, 
that your wash may l'un out rithcr into cans, or other· 
wise, as you have convrnie11cy for co11vcJin3 it a\niy. 
The brick-work about your still must lie cxartly romul, 
as high as the upper nails of your still, slopiu.~ from the 
fia1ne lest any liquor boil onr, and very \H'll mo1ta.rrd, 
an<l cavered all round with coai-sc nmvas or hop-sack, 
to keep the fire closer in, the wall from rracking, and 
yom· clothes from beiug injured, and the flur must be 
plastered well within. 

Your wm·m-tub must be placed Yery near your still, 
u11on a strong wood~n frame acro1·ding to the size of 
the tub, which must hr six or eight times th<' rnr1adty of 
yom· still, so that every stave oCthc tub may rest firmly 
upon the frame, the better to support the g1Tat weight of 
such a quantity of water as i'i necrssal'y to keep the worm 
co11sta11tly cold, or cool ('nough. Your worm.tub frame 
must be so high, that when the tuu is placed upon it, the 
low end of your worm which comes through U1e worm
tub, will admit ofyom• caus ueing readily placed under, 
and taken away when they are l'ull. The 11pper end of 
your worm must be plai·ed so, tht the arm of your stil!· 
head may go into it without any difficulty, and shut m 
so close as t!.I be easily luted; and YQUI' worm-tub must 
stand so upright, that no liquor• may hang in the worm, 
\\hich you may know, by putting a pint QI' quart of 
water into the worm; which will run out at tl1eJowrr end 
Of it. fo the middle of your WOl'lll-tUU you ma)° place & 

woodl'll gutter thJ'ee or four incl1rs sqnarr within, to 
reach from the top of the w01·m-t11h to the bott•1m of th< 
same, havwg abuut thi·ce or four inches on the 011posite 
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•ilks at tl1e holtom end of it kfl open, that the fluid that 
i'f pumped in tu lhc gutter, wl1ich drsccn~s, may flo\Y out 
at tltc two lll'cache-s to the lower pn1·t of the \YOl'm-tuh; 
which force.!; all the hot water to ascend upwards, anti 
runs either ovcl'thc worm-tub. fH' l'alhcr through a lcall
rn pipe ofa moderate size, whi"h is called a waste pipe, 
bring put through and sol~e1·cd in your worn1 tub, and 
extrntl••d tlown yo11r tub-sides to what furtho1· length 
yuu ph'a~c, to convey the wnrm water from your tnU, 
till tlrn liquor in your worm-tub is perfectly col<l; which 
In: the rontinnancc of you1• still working will grow hot 
ai;ain anti again, and must uc still cooled after the same 
manner. The water conveyed in by a lead pipe at the 
bottom is still better. Youl' pump must be placed next 
your worm-tub, and of such a height tltat you may have 
a spout or cock put into that part of your pump which is 
next your worm-tub, untlci· which you may fix a good 
gutter, to reach to, aml be led into, the gutter that is fixed 
in the mithllc of your wol'm-tul.J, that the liquor may be 
more rasily, aml with less waste, conn·yed into your 
worm-tub, in ordrr to cool it. You must have also :moth
er spout or cock in the fore-pru't of your p!!m]), much 
luwcr than the other, fo1· d1·awing water for all common 
uses; the higller spout being closed, and only appropl'iat
ed fo1· rooling the liquor when hot in the worm-tub. For 
the still, worm, &c. ser Plate XLJ[J. 

It "ill be noccssnry also to have a large back, set up
on a ~b,;ing frame, to commanrl the worm-tub, and to 
cout:\in a large quanlity of watl>r, having a Ja1·gc brass 
cock rommunicatiug with the still .• &c. to d1·a,v-off what 
wat.eryou may stand in ncetl ofsmldenly; which may IJe 
of very grrat scnicc to you upon any emergenry; anti 
may be drawn off in much less time, and with less trou
ble, than by pumping; for the still may accidenfally be 
,.;ometimes dl'y, and prove of tlaugcrous conscqucuces, 
if you had not a quantity of water rca,ty on all occasions 
in your ba<'k to repair to. Your \vatrr-tub must be open 
at the up11er enc.I, that you may dip or drench your cans 
into it, or lay any small l'ltmllets in it to steep and be
come tight; and that your tuu may be more easily filled 
with wator. 

You will fintl your intrrest in keeping a gooil mitldle
Aizcd press, plaretl in a corner of your still-housr, and 
fixed so stradily a"i not to be moved when you use it; 
having a Yuy strong bed or place, in wl1ich tho goods 
to be pl'cssed arc put, and fiye or six hair-cloths, some
what broa1lcr titan your p1;ess, to be put betwixt every 
layer of elder-bcl'l'ics, chel'l'ies, raspberries, Ot' any oth
er things which are to he pressed; all which are to be 
laid as thin as Jtossiblc, and your press-screw to be 
drawn lJl'olty much, till the liquo1• run by a spout made 
of •heet-lc:ul, nailed to the fore-p;U't of the bottom of 
)'our press, into one of your cans, which must Uc placccl 
undrl' it, to rPrrivc the juice from the pross, an<l draw 
?ut your it·ou-piu, to give time to the press to empty 
it .. lfof "h:ttjnire lies in the bed; then d!'aw the screw 
a litth~ clnsPr, a.ud aHow time for the juice to run out, 
and so more anti morr, till all the juke is wholly dra,'°1 
or pttss1·tl out •fthc goods. See Plato. 

You must ha.,-e alsO, at lrast, thl'rc or four iron-bound 
op!'o-hcadcd tuhs, wide at the top, and nar1·owc1· taper
wise down to the bottom, (one of these tubs is to con-

ta in two puncltcons or ]lipcs of go:)d'i, another to rnnb111 
one J>ipc, antl anothc1• a. hogshead) whirh mur;t b~ placed 
ordrrly in your still-house, anil now nnd tl1rn flllc:d wilh 
hot liquor out of youi· still; a11!.l tlie irr.rn lwop~ dri\·cn, 
or fa.<;tcncil, to keep them firm, nml in fit co111liticjn to 
hnltl the goods that are to he put or made up in them. 
Likewise three 01· four iron-bound cans. C'ither with inn 
1·ound hands or bales; one to Ii old fivr. anoUwr to contain 
four, another thi·cc, an<l if you plea~c, anothr~· two gal
lons; not by bare measure to the top, I.ml kt yum· good~ 
re<tch no higher than a lwass ma1·k placed thel'cin, tlc .. 
tcJ>miuing the measure to which the liri.uor must ri5r. 
Another necessary utensil is an it·on-lionnd wootl funnel, 
which by computation wculd hold three or fo111· g:i.lhnst 
\Vith a strong it·on uosel or pipe to put into the bung·;;; of 
the casks which the goods are to lie put in, which must 
be ranged or placed upon a shelf along with the iron
bound cans pretty neat' your still. 

In some convenient part of your still-house, where 
room may be most spa.red, must he placed a pretty large 
vessel, either covered or open, with a cock in it, in which 
yna must }Hit all your feints or after-runnings, uutilyou 
have a quantity 'vorth your distillin;.;- on·1·; into which 
vessel or cask you may put the wasliings out of your 
cask~, the drippings of yom· cocks, any goods aCciflent
ly spoiled, either by wrong mixture, spilling on the 
ground, or otherwise, Ol' any thing else th:.Lt has a spiri
tuous matter or substance in it. .Another piece of neces
sary furniture for your still-house, and which cannot be 
dispensed with, is a gooLl strnng co11pcr or tin pump, of 
al.lout five feet long·, antl six inches in cirrmufc1·enrr, jts 
nose} about six inches from the top or the pump, an<l the 
t1oscl about fourteen inches Jong from the body ofthc 11ump; 
bcsitles a little angular noscl about four inches, to Uc 1111t 
on up:m the other, or taken off as your ocrasionc; rcq11irr. 
The use of this pump, with its a11purtcnanccs, is to draw 
off your spirits out of the pieces into your cans to charge 
your still with; antl for many other similar 1rnrposcs in 
which it will he serviceable. 

A pewter-crane or siphon is also absolutely necessary, 
made somewhat sernilunar, or 1ike a hair-moon or anglL·, 
about six feet and a half from one end to thr other, antl 
four inches round about on the outside, to dl'aw gonds 
out of any vessel whore the pump cannot play. A pewter 
valcncia is likewise useful, being about two feet long, ta. 
pcring at the end, which you put into the piece, or any 
other vessel, to draw out any small quantity, by putting 
or moving your finger on the upper siile of the valenciat 
wherrby the liquor enters, for your tasting or h'Jing its 
p1'oof; which, with the crane, may he hung against the 
wall. 

Hipocrate»'s bag, or flannel-sleeve, is another thing 
very necl'ssary for the <listiller, whereby all bottoms of 
casks, though ever so thick and feculent, uy p11tli11g into 
this bag or sleeve to filtre, become present!) cleat', the 
pol'ous parts of the bag being soon filled with the gl'oS5or 
matter; and the thin or lifttiid clement running clear 
from the uag. and as good as any of the l'csl: also any 
foul goods or liquor may presently be made clear and 
fine, by putting some powdered alabaster into the goo<l• 
or liquor, or sprinkling the same on the bag to stop up 
i(g \>ores, by which they presently become or run clear, 
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leaving not11ing but the sediment or gross matter in the 
bag; nor <lo the goods or liquor contract the least ill fla
vour from the ahbastet• powder. rrhis bag or sleeve is 
made of a y:\l'd or ell of Hann cl, uot on•1·-finc or dnsc
wrought, l:;itl sloping. so as to have the bottom of it very 
"""''ow, anti the top as broatl as the rloth will allow, 
wrll scw,·1l 11p the side. anti the upperpartofthe ba,~folc!
ctl about a broatl woo1lcn hoop, and well fastened to it, 
then bcll'ing the hoop in three or four places, it may be 
suspentletl by a cord. 

You must ham for your still-fire a large poker, firc
shovel, and coal-rake, with ot!iel' necessary utensils for 
your still-housr; a ('ouper's hand-saw, adze, gimlet, a 
striking r.;imlct, a hammer, a pJ.ir of scratching-it·ons, 
a pair of ta.rriers, a bnng-borcr, a box-fot·esct, and a box 
of bungs. 

w·hen you arc to distil, you are to make ready, against 
your still is rhargctl, a paste of the size of a turkey. 
egg, matle half of Spanish wheat, and the other half of 
rye-meal, bean-meal, or wlieat-ftuut·, well mixed together, 
antl m:.uk into a paste with water, of the consistence of 
an ortlinary paste for baking; a111l having put on your 
still-head, with it-; nuse in the up1H't' cud of the worm, 
then take your paste, working a.n<l making it pliaUle with 
the heat aml uprration of your hands, and spread it upoH 
the jnncturt~s o[ t.lic body and head of your still, and that 
part of the ac·m of yonr sl ill-head which goes into the entl 
of the worm, to keep in the goods from boiling over: 
make the paste very smooth, by wetting your hand (with 
wh.ich you la.yon the paste) in water, to cause it to Jie the 
doscr, am\ secure the goods from all mischances; and re
serve a viece of paste, aUout the size of a small al'>plc, 
lest the luting should crack ot· ln•cak out. which is very 
dangerous, amt must therefore be ca1·cfwlly attcntled to 
aml examined, and in case of any defect, mended with the 
paste rcsct'\'cd for that irnrposc. 

\Vhrn you set up a new still, which has not been used, 
!rt it be fllletl, within your haml-breaclth of the llrim, 
·with watrr, and put to it a prck of wheat-bran; and 
irnt the head upon the still, aml · Ux H firmly on with 
a wooclen bar, about the thickness of your wrist, upon 
fhe loop, a little below the neck of yonr still, and the 
l:pper end of the wooden bar must l>e fastened under 
some beam or lcntel perpendicularly, to prevent the 
still-head from moving by the force of <listilla!ion; 
then lute your still as directed in the forcgoin~ })ara
graplt; and having made a fire under it proper fo1· 1hat 
lmrpnsr, th·aw off two, thrct·, or four gall'm-canc; Uy 11is
tillation, by which all the joints and nails of yom· still 
will be cemented, and made fit for <listilli11g your !:itl'on~
cst-1n·oof goods; then dnmp or cxtiJ1guish y01w fi1·c with 
some wet ashes; wash your still-bead and wonn; aft('r
war<ls you may charge and work your still with wliat 
gootls you please. 

All your spirits to be distillrtl should be proof goods, 
which you may try by having a sma.11 quantity put into a 
glass phial, antl shaking it with your ha11cl; if the bkhs or 
proof of it continues a 1iretty while upon the top or sur
face of the goods, it is then what is raUed proof gootls; 
and when it is distilled, it will yield about, or ,~cry ne:u·, 
two-thir<l 1mrts, or every thirty gallons will distil to neai·
ly, and sometimes foll, twenty ~alJons, a!'rording as the 
~pirit~ are higher or lower 11root; which J'Ou may make 

pro?f, or .to" hat stre.ngt11 an<l wr:1knrss ycu Jllrasrt by 
a.dd111g "ha: prop01·t10n m• quantity rith,·r of' spring- or 
l'IYCJ' w~trr is neccs8ar~; ~s . fti.r r:onnpk, takr and oU~ 
serve tins g·cncral rule m d1st1Il111g, that all duulJle "'onil~ 
coming from the :-;till~ rkar pronf anti without i~ints, 

~~u~~o~~ .. 1~~;;ie :~Tt1~1~~1 .'A't-~~>;l'~!o i~·~,ti~l~i;~~:~!.% );~:1f(~1,~;~· 
proof Sj>ll'l!S, 1t Will ~.1cJ1l about twenty gallons of' ht,;h. 
in·oo~ g·oods, tJ1e .tlcfJc1c11cy of ten gallons must be made 
up with watc1·, tilJ tlte. wh?lr amnunts to t.liil'ty 1;allo1t'i, 
your first charge; and m 8111glc .~oods you add onl' :111 1/ a 
lialfpal't more of water (viz. firteen ;;allons) to \\hat is 
ortle1·rd in double goods, whereby ~ 011 "ill haw in all 
forty-lire g·allons of sing1c goods; but i[' youl' spirits :n·c 
below proof, upon shaking the -phial, or gl;\ss, the gooils 
will fall Jlat, or the blcbs or 'P''oof' \\ill not rontin 11c 011 
the surface of it; ancl according to the drg1·tc of' it..; bt'ing 
reduced more or less below proof', th(' ~w11ls will flatten 
accor<lingly; and whrn such goo<l arc tlistillrcl. thn will 
fall short in <JUantity; and upon mak.iHJ.; tlwm prooi·, aiul 
no otltc1•\\ ise, will you lrnow what Uoc\,y thl'Y were ril~ aud 
Low far they were reduced, cxcrpt by the hytlr·onlt'kr. 

When your still is char~ed witli goods for distillin'!'. 
an:l Iuled, thrn make your fire unilcr the still. whit 11,'if 
possil.Jlc, must be ofcoaJs, tircausc their 111:-~\t is most ron
stnnt and l1111·;~hle, and wootl fires a.t•c YCl'J' ~uhjetito h•1th 
extremes, ortoo much n1· too little hC'at, whirh arc pr1~u

tlicial, a111l sometimrs llazardous. Let the fil'c at lir"'t h1• 
mo<lcmtc, and thru by dep;t·ccs inci·cascd, rmtl now li.nd 
then stirred up with your poker, as is usual in common 
fires; and by 1ayin.t; you1· liaml uprm the I.Jolly of your 
still, as the f11·e gai11.'; sta·cngth in the stove or fu1:nacc 
under the still, you will by mo1k1·ate dcgTC"t'S w;w1•1ul up 
your still-head, occasioned by the goods in the still !111il
ing hi.i;lier and highrr. 'Vhrn yo111· still lll'ad h1·r1,111cs 
wm•m or hot, thrn prepare a damp (which is tu cht'rk or 
lessen the violenre of the fire); which damp i..;; made ofa 
about half a bushel of' aslH's, taken from unrlr1· thr stove 
or furnace, and two 01• three p;allons of w::>tt'I' cast upon 
and well mixed \\ ith tlirm, upon tlie gl'ound or hral'th, 
before or undcl' your kiln-door, to be 1·f':aly to rastupim 
the fire whe11 there is occasion; ancl more yo1;r haml up
on the still, hight'l' ancl liighrr. ns you find the brat grow 
J10Uer, ancl asccml to the neck of your Htill-licad, "hicl1, 
whrn it coml's with any whemcncc more tlrnn a common 
warmth, to turn tlownwar.ls towards tlic worm-rtul, in 
which thr a1·m of the still is l utrd, ca.;;t tltrC'c r.1· f1u1· firr
shovcls of wet asltc8 upon tlH• liottrst part of the fare, 
which must be done n-ry sm:u·tlr and c1·iti: all1 1 at thew. 
rytur·nin~ of the higfa·St pnrt dr tlic swan-!i'!..r nt:ck of 
yo11r still towards the still, tiy wide Ii the \ iuh·nce of the 
fire is alrntcd, whkh would otlirrwi~c l.Jrin;; down the 
goods through the worm vrry foul in a rushing strt':!ffit 
which is tlangc1·ous. and by all means tn bP lH'ennb·tl; 
whereas yo11r dampin.~ the fh'e sea.5oua.U!.'·, lufogs duwn 
tl1e li<(ltitl like a small twine thrracl. 

You must take especial <are not to inuch 01• mc1ldle 
with your fire wl1iJr your still is near coming to wo~·k, 
because of increasing or hei~htrning tl1c lwat, wl11rh 
would una\'oidabl_v make your still l'un fod; but wbea 
you!' fi1·c is damp{'tl aml romc to work, you 1m1) let your 
idJn-tloor be shut r1osr, au<l CQntinuc so, as Jong as tlll 
worni ruus as small as a moderate-large turh.ey qniU. 
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But a"; the kiln-<foot• being lon.~ !;hut will overcome tho 
damp, and 1Jri11.~ thr firr to its f1H'lll<'I' Yiolc11cr, so \\ h• 11 
)'OU arc apprchl'nsirn of it. you may thl'ow oprn the kiln
door, which aUatrs the heat immctliatrly, anti h;sens tlic 
strram flowing from your worm; and you must rauthusly 
meddle with yom· ~till-fire until more t!1a11 one. or two 
C'ans be come nlf from your still, which is about clcHJhlc the 
strength of the first goods, and then there is kss dan.;c·r, 
and you may mol'c safl•ly stil· up 01· mrnd yom· fit·e, 01· 

shut )'0111' ki111.doo1·, to make you1· goods conic tlown with 
a litllc larger slri.!am, until tLe goo<ls lrn wholly come off 
from the still. 

When yon pcrceh·c near two-thiri] parts of the fl1•st 
quantity whirh you put into your still to be run from 
thence, then be often tasting the g1mds~ which muRt n~11 
asloug ns any st1•cngtl1 J·cmains; wh~n all the goods arc 
c_·omc off, the former dca1· colo1.11· o{ them will tul'n to a 
blue, an1l snmetimrs, accol'ding to the nature of the 
goods, a w!dti.-51l cololll·, which are phlcg·matic arnl foul, 
a111l il'they \\CJ'..! suffaefl to I'llll amongst thr: spi1·it, \\·oul<l 
make it ta:,k <lisa.:;t·cealily, I.mt Uy being kept Uy them
st'1vcs. the gJods al'e dean nud wcJI tash·d; a111l the 
fdnts, or afkr 1·u1111i11p;s, IJeing }Jilt nntl kept in a nssrl 
until yon have a quaulity tog·cthcr, you may thC'n distil 
them. When the sfren~t!i of the spirit is gom:. 01· run 
off, take away your can of good!:i, an<l Id the feints run 
into another cau., as lo11g as the f'duts will Uut·a on the 
still-head, l.il'ing cast thc:reon. and a cn.n<llc 01· lighte<l 
1ia11cr put to it to try the C'xpcl'iment. 

When JOUt' f'dnts n.1·c d1·awn i11to spirits, whicl1 must 
Le made pl'oof, that you may make a 1Jctte1· judgment 
how to cunre1·t them to oth<'r goods, yuu must always 
ma.kc tii<•m int11 such 1;nuds as cc11·1·y a vc!'y pl'edominant 
or prcvaillng gust or taste, a!Jovc ot.hc1· ing1·c<lic11ts; and 
therefore the rnmm·m and usu a.I met1iod taken ·with them 
i.,, to com'tTt them intC> a11isce<l or wormwood co1·dials, 
irntting a little mo1·c than the receipt of in.;rrdh•nts, 
\\hirh is made use of, the same goods Ueing d1·awn f1·0111 

dt:an malt spit'its,an{I als:1 dul (':itjing a little higher than 
otl1tl'\\i.;l·, p111·p1sd) to cleanse or carry offauy ill relish 
ronti·w·ted from the multiplicity of mixtures iu the 
feints. 

You must alway:; keep the water in the worm-tub, vc-
1:J rYol, that tliC' goods corning off the still may be pcr
kttly so, whirl1 will rontl'ibutc to bettering the spirits, 
and 111akin;; thl'm settle soonrr; whereas the g<.>0ds com
ing otfwai·m 01· lwt l'rnm the still, thcv lo·1se considel'n
ble oftl1rir !-ih'<•11gtli, which is extracted IJy the hot liquor, 
b'.•c_-;nur• mo1·t' 1lalatal.Jle, au<l not without much tirnc anti 
d1ftkultJ •H·c· ma Jr fi nc. 

Wlu·n: 011 distil a11y .'-;'<mds wl1irh are not aboYc onc-thi1·d 
orom•.l1alfoftlil' t111a111 ity JOUl' still will work, IJe. sure y0'.1 

alldmw, two, or tlm·c cans of water to the goods you charge 
your Jo.till with, both fo1· bl'tter prese1·ring the still from 
d:11uagt•, a111I lircan':iC the goods will cleanse and fine 
tl1rmsPhrs, ()y hadug· a quantity of water with them 
wrought tng~·t11r1 .. and will 1·1111 rousideral.ily more from 
t!ir still t!1a11 whm it is charged with full-p1·oof goods; 
not tliat tlit'y ra11 possibly Uc mol'C in strength 01· suU
~tancf'. hut Uy their U1•i11g weakl·tted with \Va.ter put to 
thrm, al'l' drawn lowt.•1·, ancl require less Uuid to make 
tlH•m proof. 

When you tlraw off your still more than once a tloy, 

if JB111· second tlii:;tillation is of the sanw g-oorlc;; with the 
fil'.'it, an~l thr 11nfl.11tity of' rarh thC' samt·, t!w11 wl11•11 yo:n: 
go'lils ~ml frints are d1·awn off, damp your fi1·.! \'f'l'Y 
\Vdl 11-;]der you1· Si.ill. draw the wash quite out. and, 
without rlrn11i1ig out the ingretlirnls. you !n'.l.,Y char,;,· it 
a srru11cl linw with t!ie spil'its an<l ing1·<'dien:s, :n11l d1·aw 
off you1· gflrnls :1.':i at oti1er time;;; lJut if yo•1 ('ha1·,:;·t· your 
Atilt a Sl'COIHl time with the same gontls, and no g.1·c.atrr 
qt1a11tity than what tile g()otls 1·un from what you1• stiil 
was fi1·st cha1·g·ell with, then, when your goods al'e Mme 
off and withQ,ut snffcl'ing the feints to run, dam11 JUUL' 

fire, strike off you1· still-head, autl charge your still a.c. 
cm·dingly with your ingredients, anti <lraw them off as 
you do at other times; but if' you charge yout· still a 
second time the same clay with ~;oods ditl'ei'cnt from, a1Hl 
of another soi·t than, what your still w~l5 first cha1·.t)r1l 
with, tllrn dran it of all the wash and i11g1·ctlients, sc1·apc 
off all the luting on the still-head and upper 1rn1·t of the 
Uodv of your still~ wl1ich remained or was left on tlic 
stilf-he~u.f; wash down the worm with about a gallon of 
liquor, to lll'CYent all obsb'uctions; and draw off your 
goods of the second chargin3· m· distillation, as you do at 
othr1· tinws, the }ll'OCcss not dilfrring cithrr in drawing 
off or making up the goods from wl1at you <lo, '' h1'n 
you 1· still is rha1·g:..•d with 110 otlirl' goods, or only one 
distillatio11 matlc at that timr. 

lJc sure that bet\\ ixt cvr1·y 11ew cha1·ging of your still 
you scrape off all the paste 01· luting which cleaves or 
iq bu1·11ed to the still-lira<l, or the l1t·im of you1· still, 
which might cwlan.~rr yoiu· new luti11g to crack or 
IJ1·rak, was it put upon tlie ol<l paste 01· lt1ti11g; an!l als·) 
Jet yout· woi·m be constantly was lied dnwn with a ~rail on 
Oi' \\'atCJ' , le:;t Cl.ll,Y tliing be accidentally got into tJie WOl'lll, 

which 111i,;ht }H'o,·c of tlie wol'st consrqucnrc, u11d must 
therefore lir p1·cvc11trd or ;;nanlctl against l>y the great
est caution you can possilily takt•. 

It conduces to meliorate compound s11i1·its, when the 
ingt·edirnts uf which they m·e made arc infusc<l in spirit 
ovr1·-11ight, before they ai·c distilled; which s11i1·it must 
co,·et· the ingl'edicnis, an<l being mcasu1·cd, you mu1't 
allow what they measurrtl out of the quantity you put 
into your still. so tliat l>oth the ~pirits in which the in~ 
g1·edicnts arci11f'usetl, and the other which you mrasm·e 
into your still, must togcthrt· make up the intc11dcd quan
tity; and lrt all yom· ingt·rdicnts. according to their 
several kiuds, b~ bl'uisrd, sliced, or otherwise scpa1·atetl, 
bcfol'e theii' infusion, if you ham time nllll 011po1'lunity. 

Take particular care that no manner ot' g1·casr, tallow, 
soap. or any othet· unctuous rnattc-1·, get or fall into youc 
11ieccs, tuhs, rumllots, or cans; because they i11j11l'c the 
p1·oof of the good.s, and although t\ie,il' stl'rnp;th should 
Uc Ycry hit;-h, yet they will apparl'ntly fall as Hat as wa
tc1·, and then their strength can only Uc ascertained by 
the hyurorncter. Auove all things, beware of lighted 
randJes, torches, prip<'l'S, or other combustible matter, 
being brought too near your still, or any vess('I whrl'e 
)'Out· goods al'C contained, which a1·c subject to take fit'C 
u11on rcry slight occastons. You must take care to ham 
yo111· stovc-rhimncy an<l fiuc oftrn swtpt or clraned• 
IJotll to prcn'nt the <langer of its taking fire, and t~ 
make yout· Hue, or kiln-chimnry, tlraw the better. whct"e
by JOlll' bton-lil'c will Uo first lighted, au<l aftrrwarl!s 
continurd, with kss trouble. 
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Il is best fur presen ing the stl'rngth a111I fioyour of 
your goo1ls, that as they come of!' yuur still into you1· 
rano.:, exactly filletl up to the mark of a. fom· or five ga!-
1011 111rasu1·c, tlll'y be emptied into the casks they arc to 
be krpt i11; always noting, or kcrping an account ol', lhe 
scwi·al rans or quantity of goo<ls tu be llut by; which 
mHst Uc 1n:tdc up to thd1· sevt>ral pL'opo1tions, according 
b the rprnlity or kin I of gnotls so to he matlc up; which 
is, m· must be, by al\ ding so mucl1 liquor or pump-water, 
as com11lete!i the saml'. Anti in tlukifying your gomls, 
first wt.igh the s11ga1· you intrntl to put in; then disgolvc 
it in one tJl' mm·c cans of the watc1·, with which yon 
make ll}I yout• goods; bruising all the !umps ofthesng:u·, 
aml sti!'l'ing it Ycry well with a rw;.mngcr in your cans, 
till all is dissoh·cd: and t11rn emptying it into your other 
gHods; urnl mixing all well togdhe1·, IJy tlrawiug off 
Sl'veral ra11s of the gootls at the cocks, and lH1tting tl1cm 
in again at the Uungs; anti then rummage all well togcU1-
cr, till they arc pcrl'cctly well mixed and rompoumlcd. 

"'hC'n you han• made up your goot1s to the quantity 
and quality you intrnd, that they may become fine mul 
rkal·, all yo111· gomls which al'c made proof will witl1out 
auy art or composition settle, aucl become fine and clear, 
within one ot· two days at most; but goods that arc re-
1lucl'tl below proof, the weaker they arc made in strength, 
the long·cr thry arc in IJecoming fine or saleable. rro evc-
1·y hogshead or Genna, or .!:itrong waters, put five or 
six ounces of alum powdered so as to go through a coarse 
ha.ir-8icve, ~rn<l mixed in tlnee or four gallons of the 
goods, well sti1·red or 1.fo:solrrd in you1· cans; and the':' 
)>Ut to )'0111' whole (}\lantity, rummaged and very well 
stilTrtl togrthrr, some cans of goods being dl'a.wn off, 
~111<l put to the F.;ootls again, to mix thC'm tile bettm·; and 
the Geurva will be clear in one day, ant.I the other in t\\O 

ui· throe days. 
Whrn your distille1l goods are finished, being set upon 

a stiJlyon or pair uf guntrl'ss, in order to thdr beh1g 
drawn off, yon must let the IJungs of tlie casks continue 
open, till thry become fine and fit fo1· us~·: then you may 
put the lrnngs in, but not too hard, and set a fo1·rset or a 
plugholr, and a forcsct or i1Jug put sli.i;htly. in a p1•oprl' 
place of yom· casks, to take out or lovscn. to give vent 
wht•n you draw off any g·oods: it is avu1gar rrrortosup
posc tliat goods arc materially injurl'd or weakened by 
the bungs being left open; for whel'e there is any quan
tity of goods of any tolerable hotly or strength, they re
ceive no manm.o.r ofinjury from it, but mellow and clear 
more and more by having good nnt cithcr by bung or 
foreset. 

You may make any goodH deeper or lighter coloured, 
by dulcifying with browner or finer sugal'. And as all 
common goods bear a low pl'irc, they arc always sweet
ened with the cheap<'st l>rown s11gars, whirh commonly 
make them of a deepc!~ amlJcr colour; \Vliirh by lnng cus
tom and usage has so prevailed with the populace, that 
goods of a lighter colour, occasioned by being dulcified 
with better sugar, arc kss accountctl CJf; \\ licl'eas fine 
goods, whirh are generally drunk by persons of judg. 
rnrnt and chstinguishing palates, must be made up with 
fine suga1·s; and the clea!'el' and lightu colour they arc, 
-tl1c more acceptable and valuable to those who know 
what they_ buy~ and some persons arc so 11ice this \va.y, 
:\B to dulcify with loaf-sugar, but the sugars in your 1·e-

ceipts speciflcd are" hat will gh·e a gene1•nl sat:>foctioa 
to n!I your customers. 

When you first draw off :my g•md' latrly distilled, 
th.at which Hrs next the cork will not hr dea1·, or kft 
finr, accol'llfogas the gootls liavc bcrn n lougn nl'short. 
01• time (listillcd; and must be set asidt• till Jou havr 
tlrawn offwliat fine goOlh; you ham prrsrnt oc<:a!-iion for· 
and ~hen_ you ma~ put what ~·ou ti1.·st drrw in at theb1ing: 
and 1t will settle lll a wry lttlle tm11•; and "liru anJ of 
~0111· stamhu·cl or othe1· casks arc near out, or to be Clll)J

tied or drawn off, let all the bottoms be drawn into one 
of your cans, anti first put onr, two, or three gallons of 
water according to the size of your cask, to wash out 
the cask; and let yot1r first watc1• with wl1irh th1• cask 
is washetl be put among your feints; and what wntl'r you. 
w:u:;h clean out ";th mu8t be ca.st away; tht·n take rnur 
can of bottoms, and first lia.u§;ing up youl' flannt'l siecu~ 
in some conwnient place, put you1· bottoms into it all at 
onrc, if your bag will Jio)d it. The fit·st t•unnin.i;s of thr 
ba.; will be foul, till all the porous parts of the bag are 
~lied up with the sediment.that is amollgst the bottoms of 
the casks; and wbcn they ruH fine, you may takl" away 
the foul goods, and put a clean n~sel to rercin the fine 
sviritc;; antl when the bag is i·tm neal'Jy out, you may put 
in it what goods first run foul when the bottoms "l're 
put in'o the bag, and let the hag hang till all thr goods 
l>c qn~tc rm1 off from the sediment. whirh must thrn be 
cast away, but the fine goods, so filtrcd through the 
flannel sleeve, wiU be as good ancJ wholrsomc as any of 
tl1c rest; and the bottoms of fine goods, which are much 
J11ni·c valuable, must be filtrcd, or put th1·ough blotting· 
pa1irr, folued in four parts, one pai·tor lrafto be 011rntd 
funndwisr., and made capable to receive what it will bold 
of the bottoms being put into the 11p11cr part of a large 
tin funnel: which will filtre off all the goods from these
dimrnt. 

\\'hen you are to buy any brandics or spirits, do not 
consent to take them by measure; hut haling tasted and 
ti·ird them in a phial, fosist upon luning them by weight, 
at se\.·rn, pounds three quartet's to each gallont and tbe 
stronger spirits will be lighter than what is reduced •. 

It may not be here impropel' to insert some rrr~m 
rules observed by distilleries in di·awing of!' and makrng 
up thrir distllled goods: viz. when you percc~ve about 
two-third parts of the fi1·st quantity you put mto Y.our 
still is come of!', then be often trying your goods ma 
glass 01• phial; a111\ 1•hcn you sec that the hell, or proof, 
immediately falls down and docs not continue a good 
while 011 the surface, then take away the can of goods, 
and suhHiitnte another vessel to receive the feints; which, 
if suffl'red tn r·un among· the goods, would cause a disa· 
gl'ccable relish, anrl be longer in lining do":n: whereas 
the feints brillg kept separate, the goods will be. clean 
and well-tasted, when made up with liquor to their due 
<Jl•an!ity. _ 

It will mnch improve your goods, to throw mto your 
still aloni; with JOUr g<1ods, when first charge_d! about 
six ounces of bay salt to every ten gallon• of s11mt; and 
GO proportionally, more or lrss, to a greater or Jess quan
tit:: of spirits; by this means the goods will bctte~ cleaDS8 
themselves and separate from their phlegmatic parts, 
and the spirits so dephlegmated will astclld and come 
over much cleaner and finer in distillati9n. 
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Ont' nry grt'at desideratum among distlllerR of t~tis 
country is, a method of imitating tlic fo1·dg11 !=pii·its, 
brandy, rum, gin, b.c. to a toll'I'alJlC'clcg1·L·t' ol'perlf.·rtion; 
and notwithstamling tliC' many attrmpts tlrnt arr daily 
made for this purpo'ie, the success in g (• 11 r1·a l l1as bren 
but \"Cl'Y indifferent. The f.;CllCl'al mHh n<l or distilli11g 
brandies in I· raurc tlitft1·s in uothing from tlrnt iwactis
cd here in \\fH'ktng from mait-wasli 01· mo1a$S('s; nor are 
they in the knst murc dea1ily 01· exact in the opL•1·atit1n. 
They only 01Jsr1·vc more pnrtkul1u·~.: tu th!·o,i,.· a littl e of 
the natural lcJ i11to tlic still along with tile wine, as iin(l
ing this give~ their spil'it the ila\'GUI' f'nr which. it is 
genel·nlly ad1111rcd ab1·oad. Dut tl!m:gh brandy is ex~ 
trarted from wine, rxpe1·il•ncc tdls ~.s, that thc1·c is a 
grrat diffet·cncc in tl1t• ~;1·aprs from wl1ich tl1c wine is 
made. EYl'l')' soil, C'Vl'l'j' rlimatc, C\"Ct·y k.iml or ~~;1·apcs, 
l'arics with 1•cgn1·cl to the quantity antl quality or the 
spirit exfractcd frf)m 11iem. A laq;o fJUantity of b1·ftndy 
is distilled in France <luring- tlw time o{'tlie Yintagc; for 
all t11nscpoor g1·apcs tlia.t (H'OVC unfit for winr, a1·c usu
;11ly Jil'st gathered, 1u·csscd, the-it- juice fermcntccl, an<l 
directly <listillcd. Tliis rill!; tl1em of tlrni1· poor wi11cs at 
once, and lrnrcs tlu.' i1· casks cm11ty for tl:c 1«·ct•ptio11 ol' 
bctkr. Hi~ a gcncl'al l'Ulc with them not to distil \\inc 
that will fetch any price ~s wiue; fo1· in this state the 
prufits obtainc<l cu·c Yastly J;l'Catcr th:rn when reduced tu 
brandlc.:s. Tl1c la1·gc stof'k ·of small ,,-incs, wii/1 which 
they arc almo~t ovc1·-1•u11 in F'ranre, sufikiently acc<Junts 
for their making· such Yast riuantilies of f.H·amly in that 
country more than in othC'1·s which lie in wa.rm climates, 
and are murh Ucttrr :ula1Jtcd to tl1c 1woductio11 of g1·apcs. 
Not' is this the 01ily source of' their br:indies; fo1· all t.hc 
wine that tu1·ns cager, is also conilrmned to tlic still: 
a11d, in shOJ·t, all that they can neither expDl·t no1· cou
sumc at home, which a111ou11ts toa Jargc quantity; si11ce 
much of the wine lai<l in fodhcir family provision is so 
poor as not to kc.rp dul'ing theti1nc of drawing from tl1c 
cask. Hc·nce our .English s11it·its, with p1·oper manage
ment, arc convertible into bi·andies that shall hanlly (Jc 
distinguished from the foreign in many respects, prO\itl
ed the 011cration is neatly performed. 

The btst, and indeed tile only method of imitating 
French brandi<!s tu perfection, is by an essential oil of 
wiu~;this beiug the very thing that gives theFrcnrh bran
Qics U1cirttarour. It must, however, lH· rcmembc1·ctl, that 
in 01-derto use Hen this ingri..·dicnt to a<lYantage, a pure 
tastrJess spirit must 1i1·st be procurc<l; for it is ridiculous 
tu expert that this csscutial oil should be able to give the 
agreeable llarnu1· of French b1·andics to our malt spirit, 
already loaded with its own oil, or strongly impregnated 
with a lixi\ ious taste from the alkaline salts used in rec
tillralion. 

'fo J•rcpai·e the oil of wine, take some cakes of d1·y 
wine-lees, such as arc used by our hatters, dissoh·e 
them in 6 or 8 times their weight of water, distil the Ii-
9uor with a slow fi1·e, and se11al·atethe oil with a se]Hu·at. 
mg gJass, l'l'Serving for only the nicest uses that which 
comes over first. the ~uccl•cding oil being coarser and 
more rcsinoul:l. Uavi11g pruflu·ed this fine oil of wine, it 
may be tlissoh ctl in alcohol; by which means it may be 
Pl'e8erv!'d a long time fully possessed of all its flavour, 
but ?.t11erwi~c it will soon graw l'2.mid. 

\\1th a fine essential o;J or wine U111a procurc<l, and a 

pure and in<iipid spi1·it, Frrnch hranclirs may be imiiafrd 
to 1ic1fcction. 'l'lic rssrn!ia l nil. howrn·r, 1nust bi..' dra\\·n ... 
frvm the same kintl of Ices a..~ the b1·a11dy· to Uc imitatl'd 
was 11rorurcd from; e.g. in 01·dcr to imit;ttc Coniac bran· 
(~y, it will hr nt'Cl·ssary to distil the essential \1i l from 
Cnniac Ires; arnl the snme for any othcl' kind of lirantly. 
For as tlifltrcnt lmrndies hayc <liffl'l'ent fiarnurs, and as 
these f:larours a1·e rnth·ely owing to the css<'ntial oil of 
tLr ~1·apr, it woulcl be p:·rposterous to c-ndcavou1· to imi
tate the flarnur of Uoniac brandy with an essl'nlial uil 
})l'Orurcd from the ~ res of llourrll'aux wino. 'Yhcn the 
tta1·011r of the brandy is well imitated by a ]>roper dose 
of the cssrntial oil, and the. \vbolc r educed into one siln
pl1' n.ud homng-C'neous fluid, other difficulties ;-u·e still bc
liiud: tlw flarnu1·, though the essential part, is not, l1ow
('\'Cl', tl1c mily ouc; the coloui·, the proof, an cl the soft11rs~, 
must also be• re,g:wcled, before a S}Jirit that pcrfccfly 1·e
srntblcs lmrndy can be procul'rd. " ' itli ngard to the 
1u·oof, it may Uc easily accomplished, by using a spil'it 
1·cdified nho"c pl'oof; "hich, aftrr being intimately mix-
ed with tl1e C!:iSCntial oil of wine, may be let down to a 
}JJ'oprr standat·d '"ith f'ah· water: and the softness may. 
in a great measu1·e, be obtained by di1:;ti1Jing and reni
('ying the ~1pirit with a gentle fi1·r; and what is wanting of 
this cl'ikl'ion in the liquor when first rnatle, will be h11p-

11lil'll l>y timr: fol' it must be 1·cmcmbered. tl1at it is time 
alone that gircs this property to French handic.;;, they 
bci11g at first. an·it!, foul, and fic1·y. llut wit.Ii 1·r-ga1·<l 
to the colour, a 1uu·iicular method is i·cquit·efl b imitate 
it tu 11e1frction, whicl1 may be effrrtcd Uy menus of 
tl'radc 01· buJ'llt sugai·. The ti·caclc givC's Ilic spil'it a 
fine colot1l', 11carly i·esr.mUling that of 1?1·cncli Uranlly; 
but as its colom· is clilutr, a h11·g·e quantity must be used. 
'rids is not, however, attended with any I.lad consequen
ces; fo1· notwitlistancliug the s1iit·it is really weakl'llcd hy 
this addition, yet the bubble-p1·001', the general criterion 
uf'spirits; is g1·eatly mended by tl1e tenarity imparted to 
the liquor by the t1·caclc. T'hc spit·it also acquires from 
the mixture a sweetish 01· Iuscious taste, and a fulncss in 
the mouth; both which iwopertics rentlcr it vel'y agrC'ra~ 
Ille to some palates. A much smallc1· <piautity of burnt 
suga1· than of trcade will be suflirient for coloul'i11g· thr. 
same quantity of spirits: the taste is also vc1·y tliffcrcnt; 
for, instead of the sweetness im11artcd by the treacle, 
the spirit acquires from the bu1·nt sugar an agreeable bit
terness, and Uy that means recommends itself to many 
who al'C offended with a luscious ~pil·it. 'I'hc bul'llt su
gar is preparetl by dissolving a 1wo11e1·r1uantity of sugar 
in a little water, and scm·ching it over the fire till it ac
quires a black cutout·. Either tl'cacle or burnt sugar wiU 
nca1·ly imitate the genuine colour of old F1·enrl1 br:.uulH 
but neither of them will succeed when irnt to the test of 
the vjfriolic solution. 

The spirit distilled from molasses or frcaclc is very 
1rnre. It is made from common treacle dissol ,·c<l in water, 
and fermented in the same manner as the wash for the 
common malt spirit. But if some pai•ticular ai-t is 
not usetl in llistilling this spirit, it will not prow so 'i
nous as malt spirit, but more flat and less pungent and 
acitl, though otherwise much rle.incr-ta~trd, as itr; essen
tial oil is of a much lrss offrnsive fhnour. Tliet•el'ore, 
if good fresh winc.-lrcs, alvrnnding in tartm·, arc" ell fc>r
mentctl with molasses, the spirit will acc1uire a much 
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~rcatcr YinQsity n.ntl briskness, a111l approath muc11 
11carcr to the nature of forrign spirit~. Where the mo
Ja~scs spit·it is bl'Dught to the comm.Jn proof-sll'c11gth, 
H' it is found not to have a sufikirnt \i:irn;itv, it wilt Uc 
Yrry p1·opcr to add some tlulcific,I spit·it of ;iitric; an11 if 

~l~c11~::;;~\~~ 1~!~~l~~,-~1;.~r1~1~1~~ J:~~e~)~.u~~1 ~1~~~~i~t~.:~1J;~: 
Great quantities of this spUit ~u·c used in adulterating 
forcig·n brandy, rum, and arr<irk. :Much of it is also 
used alone in making chc1·1·y-brandy and other cordials 
by iufusinu; in aH which, many, an<l perhaps with jus
tice, JHTfcr it to fo1·rign bram1ics. :M:olassrs, like all oth
c1· spi1·itc;, is cntil'cly colourkss wl1en first cxtractcil; 
bnt tlistillcrh-s alwnys give it as early as possible tlic 
cdou1· of fo1Tig11 ~pirits. 

flJ1~~~;~1 ~·,~.t:tf1 1 ·:~:~1i•\~l'~111:1~1tu~~~'~;ci~~~1~1~i;t~~0\~e(1~11f~r~~?~~ 
< Ul'C SOl\l(' o[ tJiUSC substances from \\ J1icJi tl1e spirit is 
•kaw11, and cli .~til it with water, the essential oil will al
waysgirc the flarn11r <lcsi1·cd. Thus to imitate Jamaira 
rum, it will only Ur. necessary to prorurc some of the 
to11s, or other useless pa1·ts, of the sugar-canes. f1·?m 
"liich an <'ssrntial oil being th-awn, and mixed \\1th 
ckorn molassC's spi1·it, will girn it the true flavour. The 
principal <liOkulty must lie in IH'Ocuring a spi1·it totalJy, 
01· 11ca1·h·, fJ·ce f'1·om ali flavour of its own. The spi1·it 
drnwn f1: •. nn t.hc l'l'l\;sc of a sugar-house has been com
mended, as superio1· tothatdt'awn from m•1lasRcs; though 
it is vc1·y prnbabk, that to prucm·e an absolutely flavoui·
le.:; spil·it is impossiblr. The only mcOrnd, therefore, of 
i111it1.liinp; fordg·n spil'its is, Uy choosing-.. r;;uch matcl'ia.ls 
as will yidtl a spirit Lhnom·cd as much like them as pos
s:ble; aml tile. materials most rccommrmlcd, and proUa
iJlv the L>cst that r::tn IJe used, are. ntisins. 

·\re sl1aJJ subjoin the genuine ]ll'OCrf;s of 1n·c11aring 
Holl:unl gin, a,;rc.cably to the ]H'articc of the Dutch dis
tillcrr-;. Theil· g1·ist is compoS('d of ten quarters oi' malt, 
g1·ot111d c:onsidcralJly fin;:r than onr malt-tli.-stillcrs' bar
ley gTist, and three qt~artc1·s of rye-mcaJ: or more frc
qur11tiy, of ten quartcl's nf rye anti th1·ec rJ11arte1·s of 
malt-meal. The ten qi::u·tl'rs ;)se first rnasl1ct.J. with the 
kast quantity of cold water it is possible tu blend it up 
with; \\hen uniformly inroI·pol'atcd, as much boiling 
wHtct· is addctl as forms it into a thin battcl'; it is then 
pnt into one, two or more casks, or gylc-tuns, with a 
much less quantity of yeast than is usuq)Jy employed by 
our distillel's. Ge11cl'ally 011 the tiJinl <lay they add the 
malt or rye-meal, 1n·cviousiy made into a kind of loll, 
prepared in a simi1ar manner, except in not being so di
luted; but not before it comes to the tempcl'ature of tho 
fcrmrnting wash; at the same time addi11g full as much 
yeast as when at fil'st setting the backs. 

Tile principal secret in the management of the masli
inp; vartoi' the business is, in first th<H'Ut1£;lily rnixing the 
malt with the coltl watr1·, and in subsrque11tly adding the 
<luc }ll'oportion of boiling y..-atCJ", tliatit m:.\y still rm11ain 
sufticiently diluted after the additio11 ol' tlie fi11e meal, 
under the· fol'm of lol>, antl in wr!I rousing all togrlhCl' 
in the back, that the wash may yet be dilute cnoug·h for 
Oistilling. without e11d:.mgeringits l..Htrni!lgto tltc ba1tom 
of the still. Thus they commodiously 1·cdurn tl1c Lusincss 
of brewing and fermenting to one opcl·atio11 • .By csing 
cold water to uniformly wet the malt, all danger of clog-
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£;in~· tlte spcrnling of tlie tap would Ur IU'<'t'SSntily avoid· 
ell; but hcrr is no ocr.1sion tn do an) thing mon·, than 
saflkicnt1y dilute the wash. consisting of thr whuh• of the 
gt·~in, thin enough tn he frrmentell and di~.tilled to"'eth
c1·, b) which means the spil'it of the b1·nn and hu~k) Jrnrt, 
as well as of the flo:.11· of the gl'ain. a1·e comvkteh· i·x
tractrd, ~·ct their wash, co111part.•d '~ ilh om·s, is ~bout 
three-eighths U1inncr. For these i-tasons, tliry obtain 
lllOl'C spi1·it from their grain than WC Uo, and or il bcttl'r 
'l''ality, with not half ~he trouLlc takrn by 0111· distillrrs. 
The gTaYity of the distillers' wash at Wccsopjh', in tlil' 
1wigliboul'i10od ol' Arnstrrclah1, in 17';"4, was b11ltis·litt•t•n 
pounds prr b:uTr1, vc1·y little more than half the ,,.,.il,if.J 
of ou1·s. Th ch· stills a.re usually fr<Jm three tu fi~t· 111111 _ 

<l1·r<.1 gallons ear1t; they rnnsta11U,Y drawoffthreccansof 
plilrpn, after the runnings cease to burn on tile hl'ac\ uf 
the still, when ll.istilling wash; a11cl fire C'ans whrn <listil. 
ling low wines, a prartice we are u11acq11aintccl "ilh; il"i 

we usually draw our fire as soon as the l'lllmings from 
the still burn lang11idly on the stilJ-hcad. 'l11ais, and tlil' 
great quantity of rye they use, cause tltcir spirit to he 
so much more acid; antl the dilutcnrss of their wash is a 
very g·ood reason for the grrater pt11·ity uf thril' Sjlirit; 
though most "'Titers mistakingly flay, our ~1>irit is lllUlh 
cleaner. 

Ilcdif:cation into Holland gin. To e1·ei·y twenty i;at. 
Jons of spi.rit of the second rxtradion, al.lour the !-ih'l'11gtb 
of prnof spirit, take three pountls ofjunipc1·-Ur1·1·irs, and 
twu ounces of oil of junipeJ', and distil with a slow fire 
untiJ the feints brgin to rise, then change the rctch·iug 
ran; tl1is pt'odurcs the best Rotterdam gin. An inferior 
kind is mndc "ith a still Jess 1u·opo1•tion t1i' brrries, sweet 
frnnd-sccds, and Strasburgh tuq1r11tinr, without a droll 
ofj11nipc1·.oil. It, antl a bettrr so1·t, Uul infcrio1· to the 
Rotkrdnm gin, nre made at WecsoppC'. 'J'lic distillers' 
'rnsh at Sll1ccdam a11d Rottel'Clam is still lightci· tl1an at 
"-crso];pr, where there weI'C about three hun<l1·rd dis
tillel's formerly in 1774. In Plate XLllI. llliscrl. fig. 
49, is the 1·eprcscntation of a. common still. It is a large 
c:oppcl' vrsscl, A. into whirh the makr·ials arr put. The 
still is Lnilt np in brickwork: the fire is applied under· 
neath, antl runs round it in a spii·al rnan11e1'. D is the 
head of the still, wliich is connected with the worm at . .i·. 
The \VOrm C is a spiral tube, immersed in a Y<'Ssl'I of 
cold water, called the rcfrigct·atory. The liquor Lciug 
con<lcnse<l in its passage through the wo1·m, 1·uns out at 
the cock D into the vessel Z, Jllaced there to rccci\c it. 

DISTII,LER, he who makes distillations, and com· 
monly a tradesman who makes spil'its from mn.Jt, &c. 
Ily stat. S Geo. Ill. c. 5, s. i£, persons who sell liqum~ 
chargraUle with duty, and clistil spirits, areUeem~d com .. 
mon distillers, an<l arc liable to surveys, penalties, &.c. 
Sec Excise. 

DlS'JTl'\CTION, in logic, is an asscmblageoftwoot' 
mol'C words, whncUy <lispai•ate things, or theu• concep· 
tinns, an· drnoit'd. 

Therr a1·e thrrc kinds of distinctions, taken frout the 
tl11·cr dimTrnt modes of existenrr, real, modal, and 1-a
tio11al. The iil'st is that bct\\'ecn two suLstanccs, or the 
modes of two snbstancei:;. ThP second, or modal 1lis.
tinrtion, is that Oct ween sc,·crnl things, one whereof may 
r::xist without thr othr1·. but not 'kc nr!:ia, the other 
"ithout that. The third, or rational distinction, is that 
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between several tl1ings \\hich arc really oue and the 
same, and whereof one cannot exist \'r·ithout the other; 
nor ,·ice ,·crsa, the other without this: such is that l.ie
tween a thing and its essence, between the essences and 
properties, &c. Of' this distinction some authors admit 
two kinds: the one bal'barously calletl rationis rntiori
natre, having some foundation in things, as when we dis
tingui,h t!1c )ustice_ol' G~d fr01_n his mercy; the other 
called rattoms 1·ahc1onantts, winch has no foundation at 
all, and therefore is by many rejected. ChauYin. 

DISTORTION, in medicine, a contraction of one 
side of the moutlt, occasioned l>y a convulsion of the mus
cles of one side of the face: and it is likewise used to de
note any part of an animal body wl1cn it is ill placed. 

DISTRESS, in law, the taking of a personal chattel, 
out of the possession of the wrong-doer, into the custody 
of the person who is injm•ctJ, to procure a satisfaction 
for the wrong committed. It is of two kinds; cattle for 
trespassing, for doing damage; or for nonpayment of 
rent or other duties. But the most usual injury for 
which a distress may be taken is that of nonpayment of 
rt.mt. 

A distrc~s may now be taken for any kind of rent in 
arrrar, the detaining of which beyond the day of pay
ment, is an injury to him that is entitled to receive it. 4 
G. 11. c. 28. This is the most common and best remedy 
forthe recovery of rent in arrear; and the effect of it is 
to compel the pa1-ty to rcplevy the distress, and contest 

1 the taking in an action against the distrainer; or, which 
is more usual, to compound or pay the debt or duty for 
which he was distrained. 3 Illack. 6. 

Distloess infiuite, is a pror.css commanding the sheriff 
to distrain a person from time to time, ancl continua]]y 
afterwards, by taking hi• goods, by way of pledge, to en
f~rce !he perform ante of something clue from the pai-ty 
d1stramed upon. Generally, it is prnvided that distress 
shall be rrasonal>le antl moderate; I.Jut in case of distress 
for suit of court, or for defect of appearance, in several 
ra~es where this is the only method of enforcing com
phanre, no di&tress can l.Je immoderate; l.Jecause, l.Je it of 
what rnlur it will, it cannot be sold, but shall be imme
diately 1•rstorcd on satisfaction ma1lr. s Black. 251. 

Who may distra.in fo1· rent. By the common law, and 
the rarious statutes in favour of this species of remedy 
for r~cO\el'y of rent, all prrS')llS having the reversion or 
rem:under of lands, &r. after the. determination of the 
partic~lar c~tatc, or ~xisting term therein, may of com
mon 11ght d1strain few rent in arrear, '"ithont any clause 
for that purpose contained in the lease. Co. Lit. 142. 

What may or may not be <listraincd. Evel'y thing 
upon the jll'emiscs is liable to the la111llortl's distress for 
rent, wl1ethcr they arc the effects of a tenant 01· a sti·an
gt'r, because of the lil'll the landlonl has on them in re
spect or Uic place where the goods al'C found. and not in 
l'<spert or the person to whom they belong. Co. Lit. 47. 
3 Bu~. 1502. 3 Dul'llf, and East, 60t. 

Thmgs not tlistrainalilc arc, tools of a man's trade, 
rornsent.to a mill, a horse sent to a smith's shop or in a 
com!"on um, doth at a taylo1"s, goods in the hands of a 
);'mer. I Salk. 249. 1 Esp. Rep. 206. 4 T. R. 569. 
thioga, rabbit•, beasts of the plough, milk, fruit, and 

a. ~fg. 6'B~t~e1~~~s f~f'!:~~dr10t~i;~1 a;:.i ~v~~~i~g-t~;t:; 
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not actually in use at the time, may be distrained, if 
there is not sufficient without them. 4 'I'. R. 569. So 
may wearing apparel not actually in use. 1 Esp. Rep. 
206. Money in a bag scaled may be distrained. 

llot·scs and carriages sent to stand at livery a.re dis
trainable by the lantllo1·d. S Bur. 1498. 

Of the time, &c. and manner of taking the distress. 
Distress for rent must be in the day-time, fur ifmade at 
night it will be bad. Co. Lit. 142. 

Strictly, the rent is tlemandable, and payable, before 
the time of sunset of the day wlien it is re<erved. Yet 
the rent is not due till the last miuutc of the natu1·al day. 
2 Black. 42. 

Distress cannot be made therefore till the day afte1• 
that on which the rent is resei·vctl in the lease; for though 
payable, it is not st1·ictly due till midnight of the day up
on which it is reserved. 

Distress cannot be made after the rent has been ten
dered: if the landlord comes to dist.rain, the tenant may, 
before the distress made, tender the arrears: and if the 
disti·ess is afterwards taken it is illegal; and so if after 
the distress, and before it is impounded, the tenant ten
de1·s payment, the landlord will de1i1'C1' up the distress; 
anrl if he do not, the detainer is unlawful. 2 Inst. 107. 

Parole authority to distrain is sufficient, or any au
thority that can be proYed. 

By 2 G. II. c. 19, landlords may, by the assistance of 
a peace-officer of the parish, break open in the day-time 
any place where goods are fraudulently 1·cmo,·ctl and 
Jocked up to prevent a distt-css, oath being first made. 
in case it be a clwellin.~-house, of a reasonable ground to 
suspect that such goorls are concealed thcrcjn, 

By stat. 8 Anne, c. 14, rent accruing due 1mtlc1• a 1casc 
must be distrained for within six months after its deter
mination. 

If a tenant fraudulently remove goods off the premises, 
the landlord may seize them within tl1irty <hlys. But 
such seizm·e can only be made where the rent was ac
tually due before the removal. 

If a landlord seize only a part of the goods, &c. of his 
tenant for rent, in the name of' the.m all, it will be a good 
seizure of the whole. 6 Mod. 215. 

Distresses ought not to be excessive, but in pro11ortion 
to the duty distrained for. 2 Inst. 106. 

The remedy for cxcessh·e distress is by a special ac
tir:m on the stat. of Mulbridge; for an action is not main~ 
tainable upon this account, this l.Jeing no inju1·y at com
mon law. 1 Vent. 104. Fitz.gib. 85. 4 Bur. 590. 

Where any distress shall be made for rent justly due, 
and any irrcgulat·ity or unlawful act s!Jall l.Je. aftrrwa1·ds 
committed by the party distra.ining, or his agents, the 
distress itself shall not on that account be deemed un
lawful, nor the party a trespasser from the fi1·st; but the 
person aggrieved shall recover full satisfaction for the 
special damage sustained by such irrrgulal'ity, and no 
more, with full costs of suit. 11 G. II. c. 19. 

How a distress is to be disposed of. Persons dh;train~ 
ing for rent maY impound the distress upon any conve. 
nieut part of the land, chargeable with the 1listrcss; other
wise the goods must be removed to a pnuntl CO\'Cl't, and 
notice given whe.I't: they are, unless the tenant consent 
to a 11crson remaining in possession on the }ll'emises. 
Wood's Inst. 191. 
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All liYing chattels distrained arc regulal'ly n~t to b.c 
put in the pound covert, because the owner at Ins pe1:tl 
ts to sustain them; anti therefore they ought to be put 111 
such an 01ien J>lace as that he may have resort to them 
for that purpose. Co. Lit. 4:. b. 

Housrhohl goods, and such other things as would be 
damagml by the weathet·, must be impounded in the 
pound covert; otherwise if they are damaged the distrain
cr will be answerable for the loss. I lnst. 47. 

If the distress for rent dies or is damaged in the pound, 
without any default of the distraincr, he may make a 
fresh distress. 1 Salk. 348. 

By 2 W. and M. it is pro''i<lcd, that where any goods 
or chattels shall be distrain1,d for rent due on any de
mise, )ease, or contract whatsoever, and the owner shall 
not, within five days next after sucl1 distress taken, and 
notice thereof, and of the cause of the taking left at the 
dwelling-house, or other most notorious place on the 
premises charged with the rent, replevy the same, that 
then, at the expiration of the said firn days, the distrai11-
cr may, with the assistance of the shel'iff, under-sheriff, 
or constable, canse the goods and chattels so tlistJ'aincd 
to be appraised by two S\YOl'll a11praiscrs, and sold for 
the best price that can be got fo1· the same, towarcls sa
tisfaction of the rent fot· which the said goods and chat
tels have been distPaincd, aud the costs and charges of 
such distress, appt·aiscmcnt, and sale; leaving the over
plus (if any) in the hands of the said sheriff, or consta
ble, for the use of the owner. 

By stat. 2 W. c. 5, on any pound-breach or rescous 
<>f goo.ilin.tis.tPained fop rent, the persons grieved thereby 
81rnTI, in a special action on the case, rccove1· treble da
magrs and cosfa against the offender, or against the ow11-
••r of the goods, if they arc afterward• found to have 
come to his use or possession. 

DISTRESS FOR PENALTIES. By 27 G. II. c. 20, s. I, 
in all cases where any justice of the peace sltall be 1·e
quircd or empowet'ed by any act of parliament to issue 
a warrant of <listt-css for the le\Tying any penalty inOict
ed, or any sum of moMy diPccted to be paid by such act, 
it shall be lawful for the justice grnnting such warrant, 
therein to order and direct the goods and chattels so to 
be distrained, to be sold and disposed of within a certain 
time to be limited in such warrant; so as such time be not 
less than four days, nor more than eight days; unless 
the penalty, or sum of money for which the distress 
shall be made, together with the 1·easonable charges uf 
taking and keeping such distre55, sl1all be sooner paid. 

DISTRESS OF THE JUNG. By the common law no sub
ject can tlistrainout of his fee or seigniory, unless rattle 
are driven to a place out of the fee, to hinder the lord's 
ilistress, &c. But the kiug may distraiu for rentscrvice, 
or fee-farm in all the lands of the tenant, whct·esoever 
they be; not only on lands l1eld of himself, but others, 
where his tenant is in actual possession, and the land 
manm·ed-with his own beasts. 2 Inst. 132. 

DISTRIBUTION oF INTESTATE's EFFECTS, after 
payment of the debts of the deceased, is to be made ac
c01·ding to the stat. 22 and .23 G. II. c. 10, in manner 
folloy,iug. One-third sltall go to the widow of the in
testate, a?d the residue in equal proportions to his chil
~rcn; or tf dead to .theit· representatives, that is, their 
lmeal descendants: if there arc no children or )egal 1·e-
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presentatives, then a moirty shall go to the widow, and 
a moiety to the next kindt'cd in equal degree, or their 
representatives; if no widow, the whole sl1all go to too 
children; if neither widow uor child, the whole shalf be 
distributed amongst the next kindred in equal degree, 
arnl their representatives: lmt no representatives arc ad~ 
mitted among collateral•, farther than the children of 
the intest"tc's brothers and sisters. 'l'he father succeeds 
to the whole personal effects of ~is childt·en, if they dio 
intestate, and without-.issuc; but if the fatbc1· be dead, 
and the mother survive, she shall only come in for a share 
equally with each of the remaining cliildren, 

DtsTRIBUTimr, in logic, is a kind of division whiclt 
distinguishes an universal whole into its SC\'Cl'al kind• 
or species; as division is to distinguish an iutegral whole 
into its several parts. 

DISTRIBUTION, in printing, the taking a form MUi
der, separating the letters, and disposing theQJ in the 
cases again, each in its proper box. 

DISTRICT, in gcogrnphy, a part of a pP<ivince, dis
tinguished by peculiar magistrates, or certain privilege&; 
in which sense jt is synonymous with huudrrd. 

DISTRINGAS, in law, a writ commanding the she. 
riff, or other officer, that he distrain a pct-sou for debt 
to the king, &c. or fot• his appearance at a rn-tain day .. 
There is a great diversity of this wdt. 

DISTRINGAS JURATORES, a Wl'it directl'd to the she
riff, whereby he is commanded to distrain upon a jur1 
to a11pear, and to retu1·n issues on their lands, &c. for 
non-appearance. This writ of distringas jm·atores is
sues for the sheriff to have their bodies in court, &c. 't 
the return of the writ. . 

DITCH, in fortification, the same with moat. See 
Fon.TJYICATloN. 

Dl'l'HYRAMBUS, in ancient poetry, a hJmn inhnn· 
our of Bacchus, full of transport and poetical ra;e. Thie 
poetry owes its bit·th to Greece, and to the transpor1s of 
"ine; and yet art is not quite explodetl, but delicately 
applied to guide and t•estrain the dilh)Tambic impctuo· 
sity, which is indulged only iu pleasing flights. Horace 
and Aristotle tell us, that the ancient• gave the name of 
dithyrambus to those nrses h1 whirh none of the rom
mou rules or measures were nhsrrvcd. As \H' bal·c now 
no remains of tlie dithyraml.Jus of the ancit'nts, we can
not say exactly what their mC'as111·e was. 

DlTONE, in musir, an intcrrnl comprcl1endiHg tw.o 
tones. The proportion of the sounds that form U1e dt
tonc is 4: 5, and tlrnt of the scmitlitonc is 5: G. F. Par
ran makes the ditone the fourth kind of simple concord, 
as comprehending two tones, accrn·ding to A!·istotlc, .a 
greater and a less. Others make it the fit·st dtscol'd, di
viding the ditonc into eighteen equal part~ or commas; 
the nine on the acute si~c making the greater tone, as 
asserted by Salmon de Caux. . . 

DIVAN, a council-chamber, or court of JUstill<, 
among the eastern nations, particularly the Turks •. Tho 

~~i';t~tAJ;~~!~t. an~~~~.~i~~: ~~:~ :~,:~~ :;~~;'~):~tt~~ 
the grand-signior, rnllcd the council of state, wh!cb col· 
sists of seven of the principal officers of the rmptre; 8111 
that of the grand-vizir, composed of six other vizirsul 
counsellors of state, the chancel!Qrs, and scaetaries oi 
sta.U:, for the distribution -0f jwitlcc. The wo1·d is aha 
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use• a ror hall in the private houses of the orientals. 
The custom of China does not allew tl1c receiving of vi
sits in the inner parts of the house, but only at the en
try, in a divan contr-iveU on purpose for ceremonies. 
Travellers relate wonder. of the silence and energy of 
the divans of the East. 

Dn·u-nF.an1, the supcriotendantof justice in Persia, 
whose plare is the last of the six ministers of the second 
rank., who a1-e all untler the athcmadauler, or tfrst min
ister. To this tribunal of the divan-bcghi he appeals 
from sentences passed by the governors: he h"" a fixed 
stiprnd of 50,000 cl'owns for administering justice: all 
the serjeants, ushers, &c. of the coui·t are in his ser
vi<e: tie takes cognizance of the criminal causes.of the 
chams, governors, and other g1·eat lo1·ds of Persia, when 
accused of any fault. There are divan-beghis not only 
at court, and io the capital, but also in the provinces, 
anti other cities of the empire. The akoran is the sole 
rule of his administration of justice, which also lte in· 
tcrprets at plea.'jure. He takes no cognizance of civil 
causes; but all differences arising between tlie officers of 
the king's houschol<l, and between foreign ministers, are 
determined by him. 

DIVER, in ornithology. See CoLYMBus. 
DIVERGENrr or di-verging lines, in geometry, arc 

those which constantly recede from each othei·. 
DIVEKGENT RA Ys, in optics, arc tho~e which going 

from a point of the visible object, are dispersed, an<l 
tontinually depart one from another, in proportion as 
they art' removed from the object: in which sense it is 

'Pb~~tM~ON~gi~~ili~~~ 0:~::~s:· is when an enemy 
la attacked in one place where they are weak and unp1·0-
rided, in order to draw off their forces from another place, 
where thl'y h;sve made, or intend to make, an irruption. 
Thu~ the Romans had no other way in their power of 
4riving Hannibal ont ot' Italy, than by making a diver
Ilion in attacking Carthage. 

DIVERSITY, in lo5ic, stands in opposition to iden
tity. See IDENTrrv. 

D1nRSITY, in painting, consists in giving every pat1 
01' figure in a piece its iwoper air and attitude. See 
P.UNTll<O, 

DIVESTING, or divestiture, in law, is used for the 
act of surrcnde1·ing one's eflbcts. By a contract of dona· 
tion, or sale, the donor, or seller, is said to be disseised 
••.d dh·estcd of his property in such a commodity. In 
tins aenoe it stands contradistinguished from investiture, 
wliere the donee or purchaser becomes invested with the 
proprrty of the donor or seller. 

DIVIDEND, ir. arithmetic, the number proposed to 
he divided into cqu 11 parts. It must always be greater 
than the divisor, See AntTII><ETJC. 

D1vrneso, in the Exchequer, is one pat't of an in
dtnlul'l'. 

Dn-mr.Nn of stocks, is a share or proportion of the in
....,, of stocks erected on public funds, ""the Sontb Sea, 
let. divided among, and paid to, the proprietors balf-
7••rly. Sec SToCKS. 

Dtvnl!.ND, in the university, signifies that part or 
ahan. "hirh the fellows equally divide among themselves 
rl tho·ir J••rl) lltipend. 

DU USG, tbe art or act of descemling under water to 
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considerable depths, and abiding there a competent time. 
The uses of <living are very considerable, particularly in 
the fishing for pcal'ls, corals, sponges, &c. See PEARL
FISHING, &c. 

Yariou~ methods have been proposed, and engines 
t:onh·ived, to render the business of diving more safe 
and easy. The great point in •di these is to furnish the 
diver with fresh air, without which he must either make 
but a short stay, or perish. 

Those who dive for SJlonges in the Mediterranean, 
help themselves by carrying do1rn sponges dip! in oil 
in theii· mouths. But considering tlic srna!l quantity of 
air that can be rontainctl in tl1c pores ot' a s110nge, and 
how much that little will be coutrncted by the ]H'e8sure 
of the incumbent water, such a supply cannot long sub .. 
sist the diver. For it is found by exJlerimcnt that a gal. 
Ion of' air included in a IJlalldcr, ancl by a pipe recipro
cally inspired and expired by the lun5s, become8 unfit 
for respiration in little more than one minute of time.. 
For though its elasticity is but little altered in passin~ 
the lungs, yet it looses its oxygen, and is rendered ef. 
fete. In effect, a naked diver, Dr. Halley ""surcs ""
without a sponge, cannot re1nain above two minutes in
closed in water; nor much longer with one without suf
focating; nor without long practice neal' so long, ordi
nary persons beginning to be suffocated in about lialf a. 
minute. Besides, if the de11th is considerable1 the pres. 
sure of the water on the vessels makes the eyes blood
shotten, and frequently occasions a spitting of blood. 
Hence where there has been occasion to continue long at 
the bottom, some have contrived double fiexible pipes, 
to ci1·culate air down into a cavity inc1osing the tlivrr, 
as with armour, both to furnish air, and to bear oO~ U1e 
pressure of the water, and give leave to his breast to 
dilate upon inspiration: the fresh air being forced down 
one of the pipes with bellows, and returning by the other, 
not unlike to an artery am\ vein. 

But this method is impracticable when tbe depth sur
passes three fathoms; the water embracing the bare 
limbs so closely as to obstruct the circulation of the blood 
in them; and also pressing so strongly on all the junc
t1u·es where the armour is made tight with leat11er, that, 
if there is the le""t defect in any of them, the water 
rushes in, and instantly fills the whole engine, to the 
great danger of the diver's life. 

It is said to be a fact, that people, by being accus
tomed to the water from their infancy, will at length be 
enabled, not only to stay much longer under water than 
could be supposed, but pnt on a kind of amphibious na
tu1·e, so that they seem to have the nse of all their fa
cultiljs as well when their bodies arc immersed in water 
"" when they are on dry land. Most sava5e nations arc 
remarkable for this. According to the accounts of our 
late voyagers, the inhabitants of the Sonth Sea islands 
arc such expert divers, that when a. nail or any pircc of 
iron was thrown overboard, they wonld instantly jump 
into the sea after it, am] never fail to recove1· it, not
withstanding the quick descent of the metal. EYcn 
among civilized nations many peasons han been found 
capable of continuing an incredible length of time under 
water. Tl1e most remarkble instance of this kind is the 
famous Sicilian tliver, Nicolo Pesce, who according tQ 
the 1m\l'veUous, and indeed incredible accou11t gi•·en by 
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Kil'cher, had from his iRfancy been so used to the sea, 
that at last it became almost bis natural clement. It is 
said he was frequently known to spend five days in tl1e 
waves without any other provisions than the fish which 
he caught there, and ate raw. He often swam over 
from Sicily into Calabria, a tempestuous and dangerous 
passage, car1·yin.<; letters. from the king; and as fre
quently swam among the p;ulphs of the Lipari islands, 
no way apprcl1cnsive of danger. "In order," says 
Kircher, " to a.id these powers of enduring in the deep, 
1iature seemed to have assisted him in a very extraordi
nary manne1·: for the spaces between his fingC'rs and 
toes 'Ycre weblmd, as in a goose; and ltis chest became 
so very capacious, that he could take in, at one inspira
tion, as much breath as wou]d serve llim for a whole 
da11·" At length, however, we arc told, this extraor
dinary person met his fate in exploring the depths of 
Cha1·ylidis, at the instance of the king; who, after he 
11ad ouce succeedeu in bringing up a golden cup that 
ha<l been thrown in, ordered him to repeat the experi
ment. 

To olJviatc the inconveniences of diving to those who 
have not the extraordinary powcl's attl'ilmted to Nicho
las Pesce, c1iffe1·ent instruments have been contrircd. The 
chief of tl1cse is the diving-bell; whicl1 is most conYe
nientJy made in form of a trnncatcd cone, the smaUer 
base being closed, and the larger open. It is to be pois
ed with katl; and so suspended. that the vesseJ may 
sink full of aii·, with its open basis downward, antl as 
neal'ly as may be in a situation parallel to the horizon, 
so as to close with the surface of the water all at once. 
The diver sitting under this, sinks down with the in
dudeu air to the dqith desired; and if the cavity of the 
,·essel can contain a tun of water, a single man may re
main a full houl', without much inconvenience, at five 
or six fathoms deep. But the Jmrnr lie goes, the inclu
deil air contracts itself according to the weight of the 
water which compresses it; so that at thirty-three feet 
deep the bell becomes half full of water, the pressure of 
the incumbent water being then equal to that of the at
mosphere; and at all other depths the space occupied by 
the compressed air in the upper part of tlie bell will be 
to the under part of its capacity filled with water, as 
thirty-three feet, to the surface of the water in the bell 
below the common surface. And this condensed air be
ing taken in with the breath soon accommodates itself 
to the existing circumstances so as to l1ave no ill effect, pro. 
vided the bell is permitted to descend slowly. But the 
,r;l'eatest inconnnicnce of this engine i~, that the water 
entei·ing it contracts the lrnlk of ail' into so small a com
pass, that it soon heats, and becomes unfit for respira
tion: so that there is "' necessity for its being drawn up 
to recruit it; besides the uncomfortable situation of the 
diver, who must be a.I most covered with wate1·. 

To obviate these difficulties of the diYing-bcll, Dr. 
H_alley, to whom we owe the preceding account, con
trff~ a farther apparatus, whereby not only to recruit 
the all" from time to time, but also to keep the water 
wholly out of the machine at any depth. This bell was 
made o.f wood, containing about sixty cubic feet in its 
c?ncav1ty; and was of the form of a truncate.cl cone, whose 
diameter at the top was three feet, and at the bottom five. 
It was so loaded with lead, that it would go down in a 

pcr~emlicular dil'ection, and no other. Jn the top wu 
a w111dow to let in light, and likewise a cock to let out 
the hot air that had been breathed; an1l below, about a 
ya1·d under the bell, was a stage, sus1iended by three 
ropes, each of which was charged with about one hun
<lrctl-wcight to keep it steady. To supply air the bell 
had a couple of barrels, so cased with lead as to •ink 
when empty; each having a bunghole in il~ lowest part 
to let in the water, as the air in them condcnsl'd on their 
descent, and to Jet it out again when they were drawn up 
full from below. To a hole in the uppermost part 0 r 
these was fixed a leathern trunk or hose, Ion~ enough 
to fall below the bun;;holc, and kept do\\11 by a weigl1t 
in sud1 a way that the air in the upper l>art of the bar
rels could not escape, unless tl1c lower rnds of thcsr hnse 
were first lifted up. 'f'hcsr air-barrels were made to rise 
and fall like two buckets in a well. Ily mean• of theso 
ba1•rels fresh air was continually suvi11icd ft'Om abrivr; 
and it was done with so much easr, that two nt('n, witb 
Jess than half theii• strength, could perform all the la
bour required. By an additional contrinnrc it was 
fouud practicable for a diver to go out of the en.~inr to 
some distance from it, the air being conveyed to him in 
a continued stream by small flexible pipes. Some idea 
of Dr. Halley's machine may be formed from the ins1iec
tion of Plate XLIV. M.isrel. fig. 50. whri·e the di\'ei'S are 
seen at work. B, L, K, R, J, M, P, re1n'Cscnt th~ body 
of the bell. B, the glass which serves as a ";ntlow. H, 
the cock for letting out the air which has been ln"Oatbrd. 
L, M, the seats. C, one of the air-barrels. P, Q, two 
of the divers. F, another di Yer at a distance from the 
bell, and breathing through the flcxiule tube K. Thls 
diver is supposed to ha Ye a head-piece of lead, made to 
sit quite close about his sl1oulders: this hcad-]Jicce is ra
Jmble of containing as much air as will supply him for 
a minute or two. 'Vhrn he had occasion for more air be 
turned a cock at F, by which means a rommunkation 
was opened with the air in the bell, and thus be could 
receive a new SUJl}lly at pleasure. 

Since the invention of the diving-bell there has be<'B 
one contrived by Mr. 'J'riewald, military arrbite<·t to the 
king of Sweden, wllich, for a single pet'son, is in 'I01!1c 
respects thought to be more eligible than Dr. Hal!•Y s, 
and is constructed as follows; \ B, Plate XLIV. J\hocel. 
fig. 51, is the bell, which is sunk by leaden wei~hts _DD, 
hung to its bottom. This bell is of copper. and tinned 
all over on the inside, which is i1111minatr1l by strong 
convex lenses, G, G, G, "ith copper Jicls H, H, H, to. de
fend them. The iron ring or plate, E, sen·e8 the diver 
to stanc.l on when lie i.'i at wol'k; anti is suspcndrd ats~ch 
a distance from the bottom of the bell by the cha•~• 
F, F, :F', that when the diver stancls upright his head.IS 
just above the water in the bell, where the air is much 
better than higher up, because it is colder, a~d conoe
quently more fit for respiration. But as the diver. musl 
always be within the bell, and his head of course m the 
upper part, the inventor has contrived that, even the1'9, 
when he has breathed the hot air as well as he ran, he 
may, by means of a spiral copper tube b C, Jllaccd cl~ 
to the inside of the bell, draw the cooler and fresher ur 
from the lowermost parts: for which purpose a flexible 
leather tube, about two feet long, i• fixed to the upl";' 
end of the copper tube at b; and to the other end of thil 
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tube is fixed an ivory mouth-piece, by which the diver 
draw's in the air. 

A great improvrmrnt in thr diving-bell was made by 
the late Mr. Spaliling, of Edinburgh. Thi• constt·uc
tion sccm'i designed to remedy some inconwnicnccs of 
Dr. Ilalle}'s, which are very evident, awl of a very 
dangerous tendency. These arr, I. By D1'. Halley's 
construction the sinking or raising of the bell depends 
entirely on the people who are at the surface of the wa
ter; and as the .bell even w~l~n in. the water has a_ \'cry 
comtideral>lc weight, the raising it not only requires a 
great deal of labour, but thcl'C is a possibility of the rope 
breaking by whirh itis raised, and thus C\'Cl'Y person in 
the bell woulfl inevitably J>erish. 2. As thel'e al'c, in 
many parts of the sea, rocks which lie at consitJcralJlc 
depth, the figure of\\ hich cannot possibly be Jlel'ceived 
fl'om abore, there is danger that some of tlteir ragged 
prominences may catch hol<l of one of the eclges of the 
bell in its tkrr11t, antl thus ovel'set it before any Rignal 
can be given to those abo,·e, which wrmld infallibly be at
tended with the desll'uction of the people in the bell: and 
a.':i it must al~lays be unknown, before triaJ, what kind 
of a bottom the sea has in any y1lare, it is plain, that 
without some confrivancc to obYiatc this last danger, 
the descent in Dr. Halley's <living-bell is not at all eli
gible. 

Howthrsc incounmicncrsarc remedied by Mr. Spal<l
ing's nrw contri,·ancc, will be easily unclerstood from 
the following description. ABC D, fig. 52, represents 
a section of the Lu~ll, which is made of wood; e. e, arc 
iron hooks, by means of which it is suspended by ropes 
QBF e, and QA Ee, am\ Q S, as CX)l!'csscd in the fig
ure: c, c, arc iron hooks, to which are ap11emlcd leaden 
weights, that keep the mouth of tlic bell always 1»1·al
lel to the snl'face of the water, whethcl' the machine 
taken altogcthel' is lightel' OI' hea\-ier than an equal 
bulk of watel'. By these weights alone, however, the 
bell would not siuk: another is the1·efore added, l'C]ll'C
sentcd at L, and which can be raised or lo,vcrcd at 
plc~m·c, by means of a ro_pr passing over the 1mllcy a, 
and fastened to one of the sitlcs of the bell at M. As 
the hell descends, this weight, called by Mr. Spalding 
the balance-weight, hangs down a considerable way be
low the mouth of the bell. In case the edge of the bell 
is caught by any obstacie, the balance-weight is imme
diately lowrr<'jl dowu so that it may rest upon the bot
tom. By this means the bell is lightened, so that all 
d~nger or ovcrsctting is 1·emoved; for being lighter, 
w1U1011t the balance-weight, than an equal bulk of wa
ler, it is evident that the bell will l'ise, as far as the 
length of the 1·opc allixcd to the balance-weight will al

·low it. 'l'his weight, tl1ercfore, will serve as a kind of 
anchor to kec11 the bdl at any particular depth which 
the divers may think necessary; or by pulling it quite 
up the descent may be continued to the vel'y bottom. 
. By another nry inp;cnious contrivance l\ll'. Spald-
1n~ 1·cnde1·cd it possible for the 1livers to raise the bell, 
"1th all the weip;hts appcn<led to it, even to the surface, 
or to stop at any pal'tirnlar depth, as they think pro
per; and thus they could still be safe, e--en though the 
rope designed fol' 1rnllinp; nr the bell was broken. For 
this purpose the bell is dividt•d int,,i two cavities, both 
of which ai·c made as tight as possible. Just aboyc the 

second bottom E F, arc small slits in the sides of the 
bell, through wl1ich the water, entering as the bell de
srrmls, displaces the ail' ori.;inalJy contained in its 
cavity, which flies out at the upper orifice of the cork 
G H. When this is done, the divers tum thehamlle G, 
,.,·)1icl1 stops tl1c cock; so that if any more air was to gtt 
into the ca,-ity A E 1" B, it could no !angel' be dischal'g
etl through the orifice Has before. When this cavity is 
foll of water the bell sinks; but when a considel'ahle 
quantity of air is admitted it rises. If therefore the di
vers have a mi ml to raise themselves, they tul'll the small 
cock G, by which a communiration is made between the 
upper and under cavities of the bell. The consequence 
of this is, that a quautity of air immediately enters the 
upper cavity, fo1·ces out a quantity of tho water con
tained in it, and thus !'enders the \Jell lightc1· by the whole 
weight ol' the water which is displaced. Thus if acer
tain quantity of air is admitted into the upper cavity 
the bell will descend very slowly; if a greater quantity, 
it will neither ascend nor dcscrnd, but 1·emain stationa
ry; and if a lal'ger quantity of air be still admitted it 
will rise to the top. It is to be observed, howevel', that 
the air whirh is thus let out into the upper cavity musi 
be immediately rc11laced from the air-hal'l'el; and the air 
is to be let out very slowly, OI' the bell \\ill rise to the 
top with so great velocity that the diYeJ's will be in dan
ger of being ~liaken out of their scats. But by follow
ing these directions every possible accident may be p1·c
vcntcd, and people may descend to lcry great depths 
without the least appehcnsion of clanger. The bell also 
becomes so easily manageable in the water, that it may 
be conducted from one place to another by a small boat 
with the g1·catest case, and with p01·fcct safety to those 
who arc in it. 

Instead of wooden seats used by Dr. Halley, l\fr. Spald
ing made use of !'Opes suspended by hooks bbb; a_nd on 
these ropes the divers may sit without any inconveni
ence. There arc two windows made of thick strong 
glass, for admitting Ugl1t to the divel'S. N represents 
an air-cask with its tackle, and 0 C P the flexible pi11e 
thl'ough which the ail' is a<lmitted to the \Jell. In the as
cent and descent of this :cask the pipe is kept down by 
a small appended weight, as in Dr. Halley's machine. 
R is a small cock by which the hot air is discharg~d as 
ofteu as it hccomfs troublesome. Annexed is a repre
sentation of the \Thole diving appm·atus, which, no doubt, 
will be readily understood without any fu!'ther explana
tion. Two ail•-barrels are rept·escni~d in .this figure; 
\Jut Mr. Spalding was of opinion that one, capable of 
containing thirty gallons, is sufllcicnt for an ordinary 
machine. See fig. 53. 

Mr. Adam Walke!' recommer1ds, for the purpose of 
diving, a conical tub ot' wood three feet lliamctcr at the 
bottom, two and a half feet at the top, and thl'ec feet 
!1igh, so loaded with lead at the bottom as just to sink 
itself, with a small seat for the diver. See Plate, fig. 
54. A bent metal tube is attached to the outside of the 
bell, as abc, "~th a stop-cork a, and a flexible leathern 
tube to the othel' end at c; this tube tc!'minates in a for
cing ail'-pnmp faste11ed to the side of a ship; d is a solid 
piston acted npon by a lever e; upon the piston being 
<lrawn up the ail· rushes in at the valve g, and fills tl10 
space n; in its descent the valve g shuts, and the coni-
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cal val»c o open•, Rn~ tl1us the air is· forced down the 
hose into the bell. 'l'he pump is kept working, while 
the diver, l>y opening and shutting the stop.cock, is al.iun~ 
dantly sup]ilied wit!\ fresh air, and thl\t which is vitia
ted is forcctl out at the bottom of the bcll. By a ma
chine of this kiml the greatest part of the wreck was 
saved from the rich ship Bclgiosa. 

Ml'. Smealon's di"ing-bell was a square chest of cast
irun, !'out· and a half feet in height, four and a half feet 
in length, and three feet wide, and aifuJ'ded rooni for 
two men to wot·k in it. It was supplied with fresh air by 
a fo1·cing-pnmp. This was used with great cucccss at 
Ramsgatc. Other contrivances as intimated before have 
been used fol' diving to small depths; such as strung ca .. 
ses l'or the body, to keep olf the 1n-rssm·e of the water, 
whirh were supplied with fresh air by pipes from tuc 
surface. 

The most effectual of this kind is a method put in 
practice by a gentleman of Devonshire. He has con
trived a large cruec of strong leather, perfectly watcr
pr·oof, which m:ty hold about half a lrngshead of air. 
'l'his i3 so adapted, that, when he. shuts himself up in 
this rase, Ire may walk at the bottom of the sea, and go 
into any part of a wrecked vessel, and deliver out the 
go•id.>. This mt•thod, we are told, he has practised for 
many years, and has tl1us acquired a large fol'tune.. It 
woulil he a considerable imp1·ovemcnt of this math inc to 
corulcusc the air in it as mucl1 as p1;ss1ble l>efo1·e the di· 
vei.: dcscrnded, as he would thus be fur·nishcd with an 
atnrnsphcrc endued with au elasticity sufficient to resist 
the weight of water, wl1icb othei·wisc wonld squeeze 
ltis ra~e into much less room than it originally took 
up. The condensed air 'Would serve for respiratiou. a 
much longer time than that which is in its m·dinary 
state. 

DnING-BLADDER, a machine invented IJy Borelli, nnd 
by ltim prefel'l·ed, though without any good r·eason, to 
the diving-bell. It is a globular vessel of brass or cop
per about two feet in diameter, formed to contain the 
dh·er's head. It is fixed to a goats'-skin habit, exact
ly fitted to his person. Within the vessel are pipes, by 
means of which a circulation of ah- is contrived; and 
the person carries an air-pump by his side, by wLich he 
can make himself heavier or lighter, as fishes do by con
tracting or dilating their air.bladdrrs. By this means 
he thought all the objecttons to which other diYing-ma
chines are liable were entirely obviated, and particular
ly that of want of air; the air which lrad been breathed 
being, as he imagined, deprived of its noxious qualities 
by circulating through the pipes. 'l'hese advantages, 
however, it js evident, are only imaginary. The div.ea•'s 
limbs being defended from the pressure of the water only 
by a goat's skin, would infallibly be crushed if he de
scended to any considerable deptb; and from the di5co
veries made by Dr·. Priestly and others, it is abundantly 
<wident that ai1· which is once .rendered foul by breath
ing, eannot in any degree be restored by circulation 
~hrough pipes. Concerning the use of copper macltin"ll 
m general Mr. Spalding has remarked, that when a 
person has breathed in them a few minutes, he feels in 
It.is mouth a very disagreeable brassy taste, whkh con
tinuea all tlie tiwe ilo 1-ewaw ia t.be vessel; iQ that, on 

thi~ account, copper seems by no inc ans an eligible ma
terial. 
. DIVING: ~ubmarin~ ves~rl for. The following descrip. 

bon of a dtnng-maclune, rnn·nted by l\lr, Bushnrll of 

~aonnPel~~i~,u:~~~c~"~~ct~~~e Transactions of the Am~rjl 
The external shape of tbe submarine vcRSrl bore snmo 

resemlJlance to two upper tortoise-shells of equal •ize, 
joined together; the place of entrance intu the ve•Sl'i be. 
ing represented by the opening made by tho swell of the 
shells, at the head of the animal. The in<ide was capa. 
ble of containing the operator, and air sulticit·nt to sup
port him thirty minutes without receiving fresh air. At· 
the bottom, opposite to the enfrance, was 6xed a quan
tity of lrarl for ballast. At ono edg .. , which was dircct-
1y before tho operator, who sa.t upl'ight, was an oar for 
rowing for\\.ard or backward. At the other edge was a 
i·ud<ler fur· steering. An aperture, at the bottom, witli 
its valve, was designed to admit water, for tbe purpose 
of descending; and two brass forcing.pumps senetl lo 
eject the water within,. wh~n necessary for ascending. 
At the tor> there was hkcw1sc an oar for ascending ur 
descending, or continuing at any particular de-pth. A 
wa(l'r.gauge, or barometer, determined the depth of de
scent, a compass directed the course, and a ventilator 
within supplied the vessel with fresh air, when on tbe 
surfaf·e. 

The entrance into the vessel was elliptical, and so 
small as barely to admit a person. This entrance was 
surrounded with a broad elliptical imn band, the lower 
edge of whicl1 was let into the wood of whirh the body of 
the vessel was made, in such a manner as to give its ut• 
most. support to tire body of the vessel against the pres. 
sure of the water; Above the upper edge of this iron 
band there was a brass crown, or cover, resembling a 
hat with its crown and brim, which shut water-tight up
on the iron band: the crown was hung to the iron band 
with hinges, so as to turn over sideways when opcnt.d. 
To make it perfectly secure when shut, it might be screw
ed down upon the band by tire operator, or by a person 
without. 

There were in the brass crown three round doors, one 
directly in front, and one on each side, large enough t.1 
11ut the hand through. When opc11 they admitted fresh 
air; their shutters were ground perfecUy ti~bt into their 
places with emery, hung with hinges, and seenrtd in 
their places when shut. There were likewise several 
small glass windows in the crown for looking through, 
and fut• admittin.<; light in the day-time, with conra to 
secure them. There were two aiJ·.pipcs in the crown. A 
ventilator within drew fresh air through one of th• air
pipes, and discharged it into the lower part of the vessel; 
the fresh air• introduced by the ventilator expelled t~e 
impure light air through the other air-pipe. Both ur· 
pipes were so consb·urted, that they shut tbemselve1 
whenever tli.e water rose near their tops, so that no wa
ter could enter through them, and opened tbewselves im· 
mediately after they rose abon the water. 

The vessel was chi ell v filled with lead fixed to its bot
tom; when this was s~flkicnt, a quantity was placell 
within, more or Jess. accord in.~ to the weight of the ope
rator; its ballast made it so stilf, that there was no dla
ger of oversetting. The vessel with all its append!ipo 
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a-.d the operator, was sufficient to settle it nry low in tile water. About two hundred pounds of the lead, at the bottom for ballast, would be let down forty or fifty feet below the vcssl•l; this cnal.Jled tLe 011crator to rise instant~ ly to the surface of the water, in case of accident. 
When the operator would descend, he placl'd his foot 

08 the top of a \brass valve, depressing it, by whicl1 he opened a large apertm·c in the bottom of the vessel, through which the water entered at his pleas111·e; when lie bad admitted a sufficient quantity, he decended very gradually; if he admitted too much, he ejected as much 
11 was necessary to ol.itnin an equilibrium by the two brass fm'Cing-pumps ]>laced at each ham!. Whenever the nssel leaked, or he would ascent! tn t!tc s111·face, lie also made use of these forcing-pumps. Whc11 the skilful operator had obtained an equilibrium, he could row 11pwa1·d or do\\.11wa1·d, or continue at any puticu]ar depth, with an oar placed uear the top of the vrssd, fomwd tqlOn the principle of the SCl'CW, the axis of the oar entering the vessel; by tuming the oar· one way he raised the vessel, by turning it the other way he depressecl it. 

A glass tul.Je eighteen inclirs Jong, aRd one inch in Wamctrr, standing u1wiglit, its 1111pcr t~nd closed, and its lower cml which was open, screwed into a brass pipe, through which the cxtemal water had a passage into the glass tube, served as a water-gauge or barometer. There was a piece of cork, witl1 phosphorus on it, put into the water-gauge. When the vessel descended the water rose itl the watt'l'-gaug<', condensing the air witllin, and bearing the cork, with its phosphorus, on its surface. By Ille light of the phosphorus the ascent or the water in the gauge was 1·ernlered visilllc, and the depth of the vessel under wntrr ascel'taincd IJy a g1·aduatell line. 
An oar, fol'med uvon the principle of the screw, was bed in the fore part or the vessel; its axis entered the nssel, and being turned one way, rowed the vessel forwal'd, but bring turned the other way rowed it backward; it was made to be tul'ned by the hand 01" foot. A r11dde1·, hung to the hinder liart of the vessel, commanded it with the greatest case. The rudder was made n·1·y elastir, and might be used for rowing forward. Its tilll'r was wiU1in the \'Csscl, at the operator's right-hand, .tixrd at a right-angle, on an iron rot.I which passed through the side of the vessel; the rod had a crauk on its outside end, which commanded the rmltlcr, IJy means or a l'Od extending from the end of the crank to a kind of tiller, fixed upon the left-hand of the rudder. Raising a.ntl depressing the first-mentioned tiller, turned the ruddtt' 8" the case required. 

A COIUpass inarkcd with llhosphorus directed the coarae, above and under the water; and a line and lead -ded the depth when necessary. 
'fbe internal sl1ape of the vessel, in every possible secW.n of it, verged towards an ellipsis, as neai· as the de-11ga would allow; but every horizontal section, although elliptical, yet was as near to a circle as could be admit

led. 'l'he bodJ of the vessel was made exceedingly strong; &nd to strengthen it as murb as possible a firm piece of •oed 11118 framed, parallel to the conjugate diameter, to Jll'OVtllltth• sides from yielding to the great pressul'e of tbeinrumbcnt water in a deep immersion. This piece of -d wns nlso a seld fur the OJlCrtltor. 
:&'IWf op:min;;-wae 'W"ll secured. 'l'he pumps had two 

sets of valves. The aperture at the bottom, for admitting water, was covered with a plate, perforated f1~I of holes to receive ihc water, anti JW'\'cnt any thing from chokin~ the passage, 01· stopping the valvr from shutting. 'l'he brass valve might likewise be forced into its Jllaco with a screw, if necessary. The air-pipes had a kintl of hollow sphere, fixed round the top of each, to secure the air-pipe vah·cs from injury: these hollow spheres \\C·1·e Jlerforated full of holes, for the passage of the air through the pipes: witl1in the ail'-pipes were shutte1·s to secure U1cm, should any accident happen to the pipeo 01· the valves an their tops. 
Wherr\'er the external apparatus passed through the body of the vessel, the joint• were round, and formed by brass pipes, which were drh·en into the woo<l of the \'es .. sci; the holes through the pipes were exactly made, and the iron rods, which passed through them, were tul'ncd in a lathe to fit them; the joints were also kept full of oil, to pt'eve11t rust aud Jeakim;. Particular attention was given to IJring every part, necessary for performing the opcratiuus, l.Joth within an<l without the vessel, before the opc1·ator, and as conveniently as could be de' ised; so that evel'y thing might be found in the dal'k, e:.ccpt the watc1·-gauge aud the compass, which wcl'c visible by the light of the phosphorus; and nothing required the opcrato1· to tum to the right hand, or to Ute left, to pm·form any thing necessary. 

The inventor next pursues the subject under the following l1ea1ls: 
1. Description of a magazinr, ancl its appendages, design rd to IJc conveyed Ly the :;ulJmarine vessel to the bottom of a shijlo In the fol'e pal't of the brim or the cro, .. ·n of the sulnnal'ine vessel \\'·e1·e a socket, and an ii'on tube passing through the socket: the iron tube ;tood UJ>right, and could slide up and down in the socket six inches: at the top of the tube was a wood screw, fixecl by means of a rod, which passed through the tube, and screwed the wood screw fast upon the top of the tube: by pushing the wood screw up against the bottom of a ship, an<l turning it at the same time, it would enkr the planks; driving wou]d also answer the same purpose: when the wood screw was fil'mly fixed it could be cast off by unscrewing the rod, which fastened it upon the top of the tulle. 

Behi111.l the submarine vessel was a ]llace, above the rudder, for canying a large powdrr-magazine; this was made of two pieces of oak timl>e1·, large ~nough, when hollowed out, to contain 150 pounds of powth·1··, with the apparatus used in firing it, and was secured in its place by a screw, turned uy the operator. A strong pi< ce of rope extended from the magazine to th(' wood sr rcw above-mentioned, and was fastened to botl1. \Ylwn tho wood RcJ'ew was f.ixed, and to IJe cast off from its tutu:.·, the magazine was to be cast off likewise by unscrewing it, leaving it hanging to the wood screw; it was lightC'l' than the water, that it might l'ise up against the object to which the wood screw and itsclr wl're l':tstl-ned. Within the magazine was an apparatqs, c011stl'urted to run any pro1>0srd length of timl': ii unpinimted a !!;tl'ong l»ck resemblin!l; a gun-lock, which gave fire to the po,~. tkr. This apparatus was so pinioned that it roul1l not possibly nlOYe till, bJ casti1tg ulf tbe masazine frolll th" vessel, it was set in inotion. 
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The skilful operator could swim so low on the surface 
of fhe water as to approach very near a ship in the night, 
without fear of l>cing discoverer!; and might, if he chose. 
approach the stem Ol' stern auove water with very little 
da11gr1·. Ile coul<l sink Yery quickly, and keep at any 
depth he pleased, and row a great distance in any direc
tion lie desired, without coming to the surface; ant.I when 
he rosr. to the surf:Lce, he could soon oiJtain a fresh sup· 
ply or air, when, if ncccs'3a1-y, he might descend again, 
an<l pm·sue liis cours~. 

2. Experiments made to prove the nature and use of a 
suUmarinc Vessel. The first experiment made was with 
at.out two Ot1J1ccs of gunpowder, \Vltich were exploded 
four feet undr-r water, to prove to some of the first per~ 
sonagcs in Connecticut, that powder woultl take fire un· 
dc1· water. 

'I'he secoml expnimcnt was made with two pounds 
of powdC'l', inclosed ·in a wooden bottle, and fixetl under 
a lugshc:ul, with a two-inch oak plank between the 
hogshead and the powder; the hogshead was loaded with 
stones as dC'ep as it could swim; a wooden pipe desccnd
fog through tlte lower head of the hogshead, and through 
thl' plank. into the powder contained in the bottle, \v.tS 

in·i<nrd with powder. A match put to the priming, ex
ploded the 11owder; which produced a Yery gt'l'at effect, 
rending the plank into pieces, demolishing the hogshearl, 
aml casting the stones and the ruins of the hog8hcad, 
witl1 a body of "ater, many feet into the air, to the 
astonishment of the spectators. This experiment was 
likewise made fo1· the satisfaction of the geutlemen aoove
mrntitmed. 

Thrrc were aftcrwal'ds made many expcl'iments of a 
similar natm·c, some of them with large quantities of 
powder; they all produced very violent explosions, much 
Jllf)\'C than sufficient for any pw·posc hacl in view. 

fo the first essays with the submarine vessel, the in
nnto1' took rare to prove its strength to sustain the gl'cat 
}Jl'C'SSUl'e or the incumbent water, when Sllllk dcrp, be
fore hr trusted any person to descend below the surface
and he never suffered any person to go unde1· water witli; 
out having a strong piece of rigging matle fast to it, un
til he found him well acquainted with the operations ne. 
cessary for his safety. After this he made him descend, 
and continue at particular tlcpths without rising or sink
ing, row by the compass, approach a vessel, go under 
her, and fix the wootl screw into her bottom, &c. until 
lie thought him sufliriently expert to put any design in
to cxerution. 

It required many tdals to make a person of common 
ingenuity a skilful operator: the first employed was ve-
1·y ingenious, and made himself master of the business, 
but was taken sick in the campaign of 1776, at Ncw
Yol'k, before he had an opportunity to make use of his 
skill. and never recovered his health sutliciently after
wards. 

S. Experiments made with a submarine vessel. Aftei· 
various attempts to find an operator to his wish, Mr. 
Ilushncll sent one, who appeared more expert than the 
rest, from New York to a fifty-gun ship, lying not far 
from Govrrno1·'s-island. He went under the ship, and 
attempted to fix the wood screw into her bottom; but 
struck, as he supposes, a bar of iron, which passes from 
the rudderhingc, and is s1iikcd under the ship's quarter. 

Had he mo»ed a few inches, which he might have done 
without rowing, he woulc.I iwobably h:n c found wood 
where he might liarn 6.xetl the "cl·ew; al', if the ship \\"el'C 
sheathed with copper, he might easily haH piei"Ccd it: 
but not being well skilled in the manag\"'mrnt of the n•s .. 
sel. in attempting to move to another Jllacc, he lost tlic 
ship; after seeking her in vain, for l'iDme time, he rowrd 
some <listancc, and rose to the surface of the water, but 
found day-light had advanced so fal', that he d111'St not 
renew the attempt. The adnnt111·e1• said that he could 
easily have fastened the magazine under the stem of the 
ship, above \\rater, as he rowed up to the stcrn, and tourb. 
cd it before he descended. IIacl he. fastened it there, the 
explosion of 150 pounds of powder (the quantity con
tained in tho magazine), must have bcl'n fatal to the 
ship. In hL• 1·eturn from the ship to New York he pas
srd near Guvcrnor"s-island, and thought he was discor
ered oy the enemy on the island; ueing in haste to avoid 
the danger he feared, he cast olf the magazine, as he 
imagined it retarded him in the swrll, which was n·ry 
considel'aole. After the magazine had been rast oft' one 
hour, the time the internal n11paratus was set to run, it 
blew up with great violence. 

Afterwards there were two attrmpts madP in Hudson's 
ri1•e1", aoove the city, but they effected nothing. Ono of 
them was by the afore-mentioned person. In going to
wards the ship, he lost sight of her, and went a great 
distance oeyond her: when he at length found her, the 
tide ran so strong, that as be <lesccntlcd under water for 
the ship's bottom, it swept him away. Soon aftel' this 
the enemy went up the river, and pursued the boat which 
had the submarine vessel on lrnartl, and sunk it with 
thei1• shot. "Though," says Mr. Bushnell, "I arter .. 
wa1·ds recovered the vessel, I found it impossible, atthat 
time, to prosecute thr. dcsjgn any further. I had been in 
a oad state of health from the IJeginning of my under
taking, and was now very unweJI; the situation of pub· 
lie affairs was such that I despafred of obtaining the 
public attention, and the assistance nrcei;;sary. I was 
unable to support myself, antl the prrsons I must ha\·e, 
employed, had I proceeded. Besides, I found it ab!iO· 
lutely necessary that the operntors should arquire more 
skill in the management of the vessel before I could ex
pect success, which would have taken up some time, and 
ma<le no small additional expense. I therefore gave over 
the pl!rsuit for that time, and waited fol' a more favour
able opportunity, which never arrircd." 

4. Other expe1·ime11ts made with a design to fire ship
ping. In the year 1 i77 l\lr. Bushnell made an attempt 
from a whale-boat against the Cerberus frigate, then ly· 
iug at anC'hor bctwce.n Connecticut river and New Lon· 
don, by dl'n.wing a machine against her side, by meana 
of a line. 'l'he machine was loaded with powder, to be 
exploded oy a gun-lock, whirh was to be unpinioned.by 
an a]lparatus, to oe turned by being brought alongside 
of the frigate. 'l'his marhinr fell in with a schooner ~t 
anchor, astern of the frigate, and concealed from hil 
sight. By some means 'Jr other it was fired, and demo· 
lishcd the schooncl' and three men; and olew the onlJ 
one left alive overboard, who was taken up very much 

hu~fter this he fixed several kegs under water, charg<li 
with powder, to explode, upon toucbi~g any thing, ae 
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they ftoated along with the tide; he set them afloat in the 
Delaware, above the English shipping ilt Pliilatlelphia, 
in December 1777. "I. was unacr1uainted," says he, 
"with the river, anti obligr-d to tlcpend upon a gentle-
81an very im1>erfcr tly acquainted with that part of it, as 
J afterwards fnuntl. We wmt as near the shipping as we 
dut-st ventul'e; l believe the darkness of the night de
ceived him, as it did me. We set them adrift to fall with 
tbcebb ntlOf1 tlu• shippi11g. Hall we llern within 60 rocls, 
J believe th1•y must have fallen in with them immediate
ly as l desig11rd; bnt ns 1 afte1·wa1·tls found, tlie.y were 
set ath•iftrmuch too f<\I' distant, and did nut aJ'l'ivc until 
after bt•ing dl'lainl'd so111(' time by frost: they advanced 
in the day-time in a tlispet·srd situation, and untlcl' .i;rcat 
disadvantages. One of' them blew up H IJ.uat with scve1·al 
persons in it, who linp1·11rkntly handlerl it too freely, and 
thu!i gavr. the llrilish that alarm which brought on the 
battle of the Krgs. 

DIVISIBILITY, that propc .. ty by which tho pal'
ticlrs Qfmatter in all bodies are capalJlc of a sc11aration, 
or disuni•m fr01n each 1Jtl1rr. 

Somr pliilusophic;al \VJ'iters have consic.1crcd this as a 
distinct p1·opert) of matter itself, Lrnt it may with more 
pro11riety be considrred as a pl'Op(')'ty of extension; for 
we can e~t-,ily conceive that a given cxtcnsinn may be di· 
vidcd into any numher of parts, let it be ever so great; 
but it is by no means known whether malt<'L' is or is not 
capable of ltcing diridcd ad infinitum, that is, without 
an)' limit. 

;rhat a certain extension, as an inrh, or any other 
length, be it l'Vl'l' so small, is capable of infinit~ division, 
maJ he re111.h.•1·cd evident by m<'ans of arithmetic or of 
geomrtry. We may take, f°<ll' instance, the halvt•s of the 
propm:tcll exte11.o;io11, then the halves of thnsc p;lrts, aml 
so on without end; fot· il' you proceed in tl1is manner ever 
!i'1 far, there will an('l' all still remain the halves of the 
la.-;t \mt'ts. whiih may be also dividr1l into other halves, 
lli.r. Again, suupu.<e the line AB, Plate XLL V. ~lisccl. 
fig. 55, ti) br the 1>1·npr1sed extension. Through the e:x. 
trl'me point!i of tliic; lin"" th-aw two indefinite linrs EF 
and l:D, par;1Jlt·I to eacli other. In one of thusc Hnl'S, 
ao; E1'', take a priint L, nnd from this point draw straight 
lin1'!i ti) i\llJ Jlarts nf tin• line DC, every one of which 
li~t'5 ''ill Clidrntl~, rut the proposed extension AB in a 
dtfth·cnt poiut. Now ~s the linr UD may be produced 
towru·1ls D without limitation, and sll'aig·ht lin~s ma.y be 
drawn from L to an i11finit.e numbcl' of points in t11e ex. 
tt·ncfrtl line DO; therefore tl1r extt'llsion AR may be <li
TidC"d without end, or beyond any assignable number of 
part<. 

U1· thus: snrrose :i. lin '" AU, Plate XL!V. Misccl. 
ftg. 56, pt'1·pt·11tlk11la1· to fl F; with tile ccnt1·rs C, C, C, 
ltc. and dii':itancc8 CA, CA, &r. dcsrribe circles cutting 
lh•.linr Gil in thr points e, e, &r. Now the g1·cate1· the 
radms Al: is, tl1l' less is tht• part e G; but the ra.tli us 
maJ hr augmrntc<l in infinit11m, and theJ't'forc the 
port t G may be diininislwd in the same mannc1·; aud 
yrt it ran nt·vrr be rr1lm'<.'ll to nothini;, because the rit·
dt"R ran nnl'I' coi nd(k \\it.Ii the ri.~ht Jine BF. Con
~;u-ntll• tht• p~u-ts of any mng11itu<lc may be <limin-
1shrd in infinitum. 

1'/iu!J far we• ha\'C' shown that cxtrnsinn may lH' dh·i
dtd into :tn unlimittcd number o[ !lal'ts; but with l'C-
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spcct to the limits of the divisibility of matter itself we 
arc perfectly in the <lark. We can indee<l divide cer
tain bodies into surprisingly fine aud numet·ous pou·ti· 
rles, and the works of natuL'C offer many fluids aml so. 
lids of wonderful tl'nuit.n but both our- effo1·ts. and 
those natul'aJly small object~, advance a vcl'y short way 
towards infinity. lgnoraut of the intimate ll•lturc of 
matter, we cannot assert whether it may be caj)ai.Jk of 
infinite division, or whctliei- it ultinrn.tely consist'i of 
particles of a certain size, and of perfect hardness. We 
shall now add some instance!'i of the womle1fol tf'nuity 
uf Cl'rtain boc1ies, which have been produred eithel' hy 
a1·t, 01· lliscovc1·ed by means of micl'Oscopical obsena.· 
tions amongst the stupendous works of nature. 

The spinning of wool, silk, cotton, and such-like 
substances, affords no bad specimens of this sort; since 
the thread which has been pro<luce1l by this mr ans has 
often been so very fin e as almost to exceed the bounc1s 
of crctlibility, had it not bren sufficiently well authenti
cated. .Mr. Royle mentions that two gl':tins anti a half 
of silk was spun into .a tltrea.d 300 yards long·. A ~ 
years ago a lady of Lmcolnshirc spun a single pound of 
woollen yarn into a thread of' 168,000 yards long, wJikh 
is ~qual to 95 English miles. Also a single pound. 
'vcJght of fine cotton-yarn was lately spun, in the neigh· 
bourhood of M:mca'itcr, into a thread 134,·.WO yan1s 
Ion.~. 

The ductility of gold Hkewise ful'llishcs a striking rx. 
ample ol' the g1·eat trnuity of matkr an1011g1;t the prn
ductions of human ingenuity. A single g1·ain-,Vl'ight nl' 
gold has been often cxkndod into a sut-f'acc equal to 50 
square inches. If evrry squa1•e inch of it is divitll'd into 
square jHtrtides of the lrnndrcdth part of an inch, whirli 
will be plainly visit.Ile to the naked eyr, the numbct· of 
those pa1-ticles in one inrh square will be 10,000; nml 
mul tipJyi ng tl1is uumbr1· by the 50 inches, the (H'oduct 
is 500,000; that is, the gf'a.in of goltl may Le actually 
dhided in to at least half a million of particles. each ol' 
which is pel'foctly appal'eut to the nakc<l rye. Y!'t it' 
tl1osc pru·ticks ar·e vicwc1l in a good mi croscope, thl'Y 
will appear like a la1·ge su1{acr, tl1c trn-tliousa111lth p1u·t 
of which might by t his means be easily tliscC"1·nr1I. 

An ingenious artist in London has Leen aUlc to clraw 
parallel lines upon a glass plate. as also upon 'iih <'I', !-.O 

nea1· one auotlier, that 10,000 of thrm occupy tilt• spam 
of one ind1. Those linPs can be seen only by the as
sistance of n vrry good microscope. A1111tl1C'1· wui·k111a11 
has tll·awn a silHT wire, the tliamctl'l' oi' V1.-J1irh dOt's 
not exceed tlie 7 50tl1 pat>t of an ilwh. But thosr prodi
gies of human ing·cnuity \\ill appear e.xt1·1•1n~· ly gr 'S'i 

and rnde, if they a1·l~ compa!'l~d with tlir iuww11se .-,uh
tility ot' matte1· which ma) C\'l'l'Y \\ hc1'C' be 01Jsern1l 
amongst the wol'l-.s of nRtm·e. The tlllim,ll, tli1· n•µ;cta
ble, and even the mineral kingdom, f,11·uisl1 nunh'l'Ull~ 
examples ol' th is sort. 

Whal must lrn the trnuity of the oth1·jf,•mus pa.rte; of 
musk, when we fiud i..hat a piece of it will ~·Tnt a\\ 1t .1lc 
room in a slw1t ti111<'. autl .)l't it will haL·<lh l11st• any 
s<.•11.-;ible part of its WC'ight! But suppo-;111p; ii Le) han• 1 11.~t 
one-h11nd1·cdth pa1·t of a g1·a in \\t·iglit. wl1t·11 this s111all 
quautity is divided and tli~pl• t·S1,.'tl th1·i•,1gh the whole 
room, it must so exp1mtl it ... t•lf alS n 't t• 1 .. arc an iurh 
square of space where the senso ol' smell may not be :lf-
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fectcd by some of it~ i>article•. How small must then lie 
the weight and size of one of those particles! 

'".rlie human eye, unac;sistcd by glasses, can frequently 
perceive inserts so small as to b~ barely discernible. The 
kast rrHcction mustshowthatthelimbs, the vessels, ancl 
othl'r parts of such animals, must infinitely exceetl in 
fineness every endeavour of human art. But Uu•. mi
croscope has discovered wontle-rs that arc vastly rnpcri
rior. anti such iHtlecd a~ were utterly unknown tr) our 
fol'rfathcl's, befol'e the invention of that nolile insti·a
mcnt. 

Inserts have been discovered so small as not to cxrecd 
the 10,000th pa1·t of au inch: so that 1,000,000.000,000 
of them might Uc containc<l w~thin the space ot' one cu
bic in(' Ii; yet each animalcule must consist of p::u'ls con
nected with rad1 utlicr; with vessels, with 1hlitls, a111l 
with org•tns ncccs~ary for its motinn,q, fu1· its inc1·casr, 
for its propagation, &c. How inconccivahly small must 
those organs t..e! and yet they arc unq uestionably com
posed of othel' parts still smaller, anti still farthet· re
.,.wed from the jlCl'CCption of our senses. 

Srnral writers. when t1·eating of the flivisibility of 
matter, have mentioned two curious theorems, which 
a.re l'Sta!Jlishcd on the supposition that matter is divisi
ble withoutcrn.l. 

Theorem l. A quantity of matter, however small, 
and any finite spare, however 1argc. being given, it is 
possible that matter may he diffused through all that 
space, and so fill it, as not to leave in it a pore, whose 
diameter will exceed a givrn 1·ight line. 

Let the given space be a rube, whose side is AB, so 
that the cuhe he ecprnl to AJJ;"\' and let the quantity of 
matter be represented by b'; also let a line D lie the limit 
of the diameter of the pores. 

The side AD being a finite quantity, may beconrciv
etl lo be divisi\Jle into pal't• equal to the line D. Let the 
number of those part.i; hr. represented by n, so that n 
D =All, and n3 D3 =A'"i>\ 3• Conceive the given spare 
to be divided into cubes, ear.h of whose sides be equal to 
the i·i.;ht line D, and the number of those cubes will be 
'nJ, which cubes may be represented by E, F, G, H. 
Again, let the particle b' be supppsed to be divided iuto 
p~u·ts whose number is n3; and jn each cubic space let 
there lie placed one of those particles, by whirh means 
the matter b3 will be diffused through all the giYen space. 
Besides, each partidc being placed in its cell, may lie 
fo•·med into a concave sphere, whose diameter may be 
equal to the given line D; whence it will follow, that 
each sphere will touch that \vhich is next to it; and thus 
the quantity of matter b', be it evel' so small, will fill 
the given finite space, however large, in such a manner 
as nnt to leave in it a pore larger in diametel' than the 
given line D. 

Cot·ollary. There may be a given liody, whose mat
ter if it he reduced into a space absolutely full, that 
apace may be any given part of the foruu·r mag'nitudC'. 

'l'heol'em II. There may lie two hodics cc1ual in liulk, 
whose quantitirs of matter may be very unequal, and 
though they have any given ratio to each other, yet the 
sums of the pores 01· empty spares in those bodies may 
almost •J>pl'oach the ratio of equality. 

The demonstration of this tbeorrm i• easily derived 
from the foregoing: for since the mattrr of a body may 
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b~ cencei•ed to be condensable into any llart of the 01;. 
g ·nal b.tlk; therefol'esup~osiug two bodic•, A and B, of 
e1J.ual bulk, to lie such that the matte1· of A be 100 ti!nes 
the matter of B; the matter of B may be conceived to 
lie condensed into 1,000,000th pal't ol' it• ol'iginal bodk, 
and of cou1·•e the matter of A will be coudensed into 
one hundl'od l,000,000th parts of the same bulk: in 
which case the svaces left in the original bulk of B will 
lie to the spaces left in the original hulk of A, as 999,999 
to 999,900, which numbers arc nearly equal toearb other 

Instead of the above. mentionc1l numbers, the prop•lr: 
tions of the quantities of matter may be incl'\'aiPU at 
plea..,ure, an<l so may the proportion of th<' original 
liulks of the liodics to the spaces into wl1icb tbey .. ;,y he 
co1wcived to be condensablc. 

DIVLSION, in al'ithmetic, one of the four fum]a. 
1Rcntal 1·11lcs! ~y wh.i r h we ~nrl l~ow often a less numbrr, 
called the ti.visor, 1s contamed m a grt·ater, called the 
dividend; the number of times which the divisor is con~ 
taiuod in the dividend being tct·med the quotient. Seo 
ARITH~tETIC, and .ALGEBUA. 

D1v1srnN, in natural pliiloso11hy, is the taking a thing 
to pieces, in ordrr to ba.,.·e a more complete conception 
of the whole: tl:is is frequently necessary in examining 
very complex l.leingR, the several parts of which cannot 
hr suneyed at one view. Thus to learn the nature of 
a watr h the workman takes it to pieces, and shows us 
the spring, wheels, axles, pinions, balances, dial.plate, 
pointer, case, &c. and after describing the uses anti 
figures of each of them apart, explains how they COD· 
tribute to form the whole machine. Sec CLoC&WoBI. 

D1v1s1rJN, in music. Tllis word bears two construe. 
tions. With theoretical musicians it implies the divi
sion of the intervals of tlie octave; hut taken in a prac
tical sense signifies a long series of notes so running 
into carh otlir1·as to form one connected chai1i of sounds; 
and which, in vocal music, is always applied to a single 
S)'llalile. The singin.'l" or playing a passage of this kind 
is called running a tlh·ision. 

DIVISION, in the sea language, the third part of a 
fleet of men of war, aud sometimes the ninth part; which 
last happcus when the ftret is di,·idr.d into tln'CC squad· 
rons: for then each sq ua<lron is dh1tributed into three 
divisions. 

DIVORCE, a se11aration of two de facto married 
together, of which there are two kinds; one a vtnrulo 
mafrimnnii, from the very bond of 1narriage; U1eother 
a mensa ct thm·a, from bed and board. 

Causes for separation a vincnlo at·e consanguinity or 
affinity within the degrees pl'ohibited, also impuliert~ ~ 
frigidity; whel'e the maniage was actually void ab·~· 
tio, and the sentence of di\"Ol'Ce only declaratol'y of tfl 
being so. This di111rce enaliles the parties to marl')' 
ag·ain; but in the other rase a power for so dom.g m111t 
be obtained hy act of parliament. The woman divorre4 
a vin ru lo matrimonii l'Cceives all again she brought 
with her. 

Dirnrce a mcmm ct thora is where the use of matri· 
mony, as the use of cohabitation of the married per
sous, or their muh1al conversation, is prohibited for• 
time. or with nut limitation of tim.e. And thi" is in rasel 
of adultrry, rruelty, m· the like; in whkh fa5f' the mar
riage having lieen origiually guod is DQ! dissolved or al· 
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rttted as to the vinculum or bond. 'l'he woman under 
aeparation by this divorce may sue by her next friend; 
and she may sue her husband in hcl' own name for all. 
mony. Wood's Inst. 62. But the d1ilth·en which she 
bas artcr her divorce shall be dcemetl bastards; for a 
due obedience to the sentences will be intended, unless 
the contrary be shown. Walk. 123. 

DIURETICS, in pharmacy, such medicines a.• in
crease the tlischal'gc of urine; or which are supposed to 
ha\-c a power of removing obstructions in the urinary 
passage•. Sec MATERU. ~hDicA. 

DIURNAL, in nst1·onomy, snmctliin~; rc]ating to the 
day, in opposition to nocturnal, which rc·ga1·tls the 
night. 

DrnRNAL ARCH, the arch or 11umber of degI'CC'S that 
the sun, moon, 01· stars, describe l>etwccn theil' risjng 
a,nd settiug. 

DIURNAL motion. of a planet, is so many drgncs and 
minutes as a11y planet mows in 2-l hou1·s. Hence the 
motion uf the earth alwut its axis is called its diumal 
motion. See AsTRONOltY. 

DIURNARY, <li1trn<Lriu.s, an officer in tl1e Greek 
empire, who wrote down in a book, kc11t fol· that pur
pose, wbatcYCr the pr·incc did, or onlcred, &c. every 
day. 

DJVOTO, in musir, a term signif)-ing that the piece 
before which it is \nitten is to be 11e1formetl in a. grave, 
solemn style, proper to ins11ire <lerntiou. 

DIYUS anti DIVA, in antiquity, appellations given 
lo men and women as had been deified. We find this title 
on medals struck for the consecration of an empf'1·01· or 
empress: thus, DIVVS IVLivs, DIVA YAVSTINA AYO. &c. 

DO, in musk, a monosyllable Jong since sullstitutcd 
~y the Italians for that of 111, which Guido applied to 
the fi1'St note of the 1mtural major, diatonic 8cale. Gui
do's monOS)'llable w:1s 1·cjcctcd as too hard an<l rough. 

DOCIMASIA, in Greek antiquity, a probation of 
the ma~isll'ates and pe1·sons cmployd in public business 
at Alhrns. It was performed publidy in the forum, 
"·line thty wet·c obliged to give account of thcmseJn·s 
and tJ1eir J>ast life bl'for·e certain judges. AmoHg scrnral 
questions proposed to them v.c !ind the following: Whe
ther U1ry liad been dutiful to their 11arents; had sct'vcd 
in the \\ ars, and had a competent estate. 

DOCIMASTIC ART, a name girnn to the art of 
usaying by opm·atious on a s1na1l scale, the natu1·c aud 
q111u1tity or nu:tallic or other matters whiclt arc obtained 
frommim•rals, &c. 

DO(;K, {II' DoCKING, in law, an expedient for cutting 
eft' an rstntc-tail in lands or tenemeuts, that the owner 
may be enabled to sell, give, or b<«1ueath the sa111e. 

DOCK, in mat'itimc affairs, is an al'tificial bason, by 
the side of nn hal'Lwur, made convenient either fo1· the 
building 01· repairing of ships. It is of two sorts, !. 
DrJ-dock, "hue !he water is kept out by great flood
gaf<'H, till the ship is built Ol' rc11ai1·e<l, "hen the gates 
IJ't' upentd. and the \\atcr lrt in to float and 1aunrh he1·. 
I. \ht-dock, a place whel"e the ship may be hauled into, 
out 11ftbe tidc's wn.y, and so dock her~elf~ or sink her~ 
self n 1•l•re to lie in. 
• 'l"hc \\ oot-India docks, in the isle or Dogs. These 
rmmrnse wot·ks a1·e iritcndcd to receive the whole of the 
ships in the West India trade; and may be accounted 
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umon: the prominent curiosities of British C'Ommerce. 
'!'hey wrre undel'takcn according to an art of p ~~ rlia
ment, 1iasscd in 1799, entitlod uthe West India D >rk 
Act." The entrances into them al'C at Blackwall and 
Limehouse-hole; thcir site is wholly on the isle of Dogs; 
and u11on the wharfs and quays adjoining them, all 
\Vest India ships a1·e to unload and load their cargoes. 

'I'he nOl·thcm dock fur unloading inwards con>rs a 
space of thhty acres, and is capable of containing from 
two to tln·ee hundred sail of ships. The smallrl" dock, 
situated to the south of the other, covers an a1·ea of 2.4 
acres, and is devotrd so1ely to the business of loading 
outwards. Both docks are s111·romHled by a Scl'ics of 
immense wa1·ehouses. 

The propr-ietors of this capital improvement are styl
ed "the West India Dock company:" they commencetl 
their undertaking with a subscription of 500,000L. and 
are cmpowerct.I to increase it to 600,000l. ir needful. 
They are reimbu1·sed by a tonnage of' 6s. upon the bur~ 
then of every ship which enters the docks; for whaifage, 
landing, housing, weighing, cooperage, and warehow;e
room, they are entitled to certain rates upon all goods 
that are discliargcc..I, such as Scl per cwt. upon s11gaJ'; ld 
per gallon u11on rum; ls. 6cl. per cwt. upon coffee; B$. 
6d. per cwt. upon cotton-wool, &c. &c. 

Nohdthstanding these docks occasion a very impor
tant trat.le to be removed to a considerable and ewn in. 
convenient distance from the metropolis, yet the ad.\ aH
tages to the port of London will, upon the whole, be 
co11siderablc. The West India trade genel'ally arrives 
in fleets, and occasions so mucl1 c1·uwding, confusion, 
and <lam age, in the river, that the sl1ips being disposed 
of in these docks, the overgrown trade of the port may 
be canicd on with pleasure and convenience. 

Canal at the isle of Dogs. To enable shipping in 
thril' passages n1i and down the Thames to avoid the 
oit·cuitous and inconvenient course l'Ottnd the isle of 
llog's~ a canal is uow cut across this peninsula, through 
which, upon paying certain moderate rates, all ships, 
nssels, and naft, ''ill be permitted to 1mss in their pas
sage up and down the Thames. For three years after its 
completion ships above two hundred tons will be rrq11ir
ed to 11ay ld. pr1· ton;ifrom two hund1·ed to one hundred 
tons qil. per ton; froin one hundred to 50 tone; 10s. per 
vessel; from fifl) to twenty tons 5s. per vessel; anti for 
boats and craft ls. carh. 

The <locks at 'Yapping. This important improve
ment is made in the angle former\ by the 1'hamt.·s, be
tween Hermitage dock and Slmdwcll dork. One im
mrnsc dock, caJle<l St. George's dock, covc1·s the space 
extending from Yil'ginia-strcet, almost to Old Granl
laue, in one t.lircrtjon, and in the otht•r from Artic11ukc. 
l:\ne to the so11tl1 side of Pennington-stl'eet. 'I'lds dock 
alone is ra]Jab)e of holding two hundTt'd 8hips, \Yi th l'O•llll 

for shifting. Another dock, called Shadwell dork, ad
joining to the utber, will hold about fifty ships. Thr en
trance to the doeks is from the Thames by thrre basons, 
ca11able of containing an immr11sc quantity of sm.lll c1·aft; 
and the inll'ts from the Thamrs into the Uas(lnS ~re at 
the Old Hermitage dock, at Old \Yapping dock, and 
Old Slnulwrll dork. 

The capital of the company is 1,200,000!. Thr shares 
bear a premium. The ultimate profits u1ion the scheme 
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nre li;•1itcd to 10 per rent.; an interest which It is sere 
to l'Calize. 

Un the £6th of June, 1802. the fournlntion of the en
hance I.Jason wns laid by the then rh::rn '· l'll <1 r of the ex ... 
rl1rq uc1·, the right honotH"aLlc Ilenry A<lilington; aid 
th e fi1·st stone of a. tobacco wnrehousl·. which is t11e 
Jargcst in the world, the roof of which covc1·rd six acres 
nf gorom11l; an<l also thl' f rst stone of a range of wnl'c
h1H•t:H$ fut· gcnc1·al merchandise, wcl'e laill at the same 
1iuw. 

The warehouses for the recrption of tohacro are sit
uakd at tl1c eastern cxtrr mit:r; tlH' V arc two in number. 
'J'hr. b.ll'g·cst is TM feet l onp;,~antl 160 foet wi 1\r , c<p1nlly 
di rilled by a strn11g ]lal'titinn-wall, \\ ith dnuble iron 
doo1·s; tlic smaJlr.Rt i':i S!iO fret by 200. Doth of them 
consist of a gi·ounil-fluo1· and ' 'aults; the fil's t is to be 
wl101Jy applied to the recepti on of tollarco; the cellars 
i.n the s1uttlterwarchousrs are app!·op1·iatecl to the ho us
ing of wine. They rm~ snlrl~ untlrr the carP and Mn
froul or the uiliret·~ of lht' customs: the pmpri r-tors of 
the 1locks havin.:; rlothing more to do with them than to 
l'l'Cl'ivc the rent. 

Uomc-YRAns, in ship-buil fl inp;, are magazines of all 
so1·Ls of na,·aI sto1·rs. Tl.r· pri nripn.l in Eugland are 
UJO~e of Chatham, Portsmonth, Plymouth, 'Voolwich, 
D{·ptford, and Sli1·rrnrss. In time of pericc ships of 
\\<:ti' arc laid up in these dorks; those of tlw first t'ate 
mo:-;tl:y at Chatham, wlic•1·e, and nt othP1· vards, they 
l'\'Cc:iYC from time to timr surh repairs as are JlC'rl"SSary • 
Thrsc ya.hls Hl'C genr1·ally s1q1plied from the northern 
}J1rn-crs with hemp, pit.eh . ta1·, 1·osin, &.c. but as for 
masts, particulru·ly those of thr. Ja1•ger size, they are 
l.11·ought from Arnel'ira. 

. DUCKE~r, or Doom~T, a brief in writing, on a small 
JHCCC of paper or parcl11m·nt, containin.~ thr effect of a 
lal'gcr wl'iting, and annexed to other paprrs for particu
lal' pu1·poses. In law a docket is nrcrssary in au judg
rn f'nt~; and no debts will be entitled to a preference, in 
debts Llue from a party tleccased~ as j11cl.~111cnt dcbtr;, 
unlrss such ~judgmcntis be regularly docketed. 

DOCTOR, a teacher, or person who has passed all 
tlic degrees of a faculty, and is irnpowcred to t<'ach or 
practise the same: thus we say, doctor in divinity, doc
tor iu physic, doctor of laws-

Thc title of <loctor seems to have been created in the 
t,n!lfth century, instead of master, and established with 
tlie other sclv,Iastic degrcf's of bachelors and licentiates, 
by Peter Lomba.rd and Gilbert Porreus, then the chief 
db incs of the university of Paris. Gt·atian did the. same 
thing, at the same time, in the university of Bologna. 
'!'hough the two names of doctor and master W('re used 
a long· time together, yet many think that t11cir funrtions 
were different, the masters tcacLing the human scie~1rr-s, 
and the doctors those sciences depending on revelation 
and faith. Spelman takes the title of doctor not to have 
commenced till after the publication of Lombard's Sen
t ences, about the year 1140, and affirms that such as ex
J>la.ined that wo1·k to their schQJ.ars were the first that 
Jiad the appellation of doctors. 

'I'o pass docto1· in dil'inity at Oxford, it is necessary 
th at the raµdida.te have been four years bachelor of di
vinity. For dor to1• of laws he must haYe bren srvcn 
years in the university to commence hacbelor of law, 
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five )'ea~'S after which lie may he a~mittod cfoctor oflaWI!. 
Otherwrnr, m three yrarR aftl'l· taking the ckgr<'e of 
master of .arts, he may take the deg1·ee of had1dor in 
laws. nm.l in four yNus mrn·c that of docto1·: "hie ii same 
mrtho1f a1~c1 time .arr likewise re.quired t.o pass thl' drgrre 
of <lortor 111 1>hys1r. At Camhl'ldgc. to t.1kc the dt·~rro 
of dortor in dh·inity, it is required the candid;ttr. iia\•e 
been srvcn yt•ai·s barht'ln1· of divinity: though in snt'raJ 
colkgl'S thr barl1clnr's clrgrce in dispensed with, and 1111.1 
may go out pm· saltum. Tu <'nmmcnre dortor iu fowH, 

~l:.c 8~~1~~i~~;~.:11~~~1;~1~-~fl>~~~~~;\; ~,~~~s db0~ctl~~'.'~;~ ~:i 11~;~' 
he must l1aYc bren barhclor in ph)·sic the) ears, ur sr~ 
ven V<"ars master of arts. 

J)ortors, and bac11el ors of divinity and I::tw, may ha,·c 
a flispensatiun for nonrcsidcncc. 21 Hen, VIII. -mp. u. 
I>octors of civil Jaw may r.xrr·cise ecde~ia!)liral jurjs
<lirtion. altho11,e;h laymen. 37 H. Vil[. r. !~. 

DocTo H. is also an appellation adjflincd to ~rvrral ~fM"
cifir epithets, expressing the merit of some of the srhou) .. 
men: thus Alexantl•'I' Hales is called the il'l'efragablo 
doctor: Thomas Aquinas the augclir rlortor; St. Bona .. 
venture thr s<'raphic (lo< toi-; John Duns Srot.ur; thr sub .. 
tile dodor: Raimoncl Lully the ilh1min:itcd dortor; llo
ger Ilaccir1 the admirable tlortnr, &r. 

DorTon.s'-co:-011\-rnNs. Ser CoLLF.CE of C1v1Luss. 
DODA RTIA, a genus of thr didynamia angiosprrinia 

class and or·•ler of plants, the flower of whhh consisbi or 
one 1fogrnt petal, with thr: upprr lip errct and srmibifid; 
and thr lower lip patent, 1wirc hl'oa.dcr than Jong, aud 
trifid; thl' fruit is a globosc 1Jilocula1· r?_psulr. containing 
a great number of ,·cry Am all seeds. There are two spe
cirs. hcrlrnrrous plants of the I<.:.ast . 

DODECAGON. in geometry. a regular polygon, 
consisting- of twelve rqual sides and angles. 

DODECAHEDRON, in geometry, one of Platm ic 
bodies, or ngnlar solids, contained under twehe eqi,al 
and rrg11fa1' pentagons. 

Jts solidity is found by rnultiplyin.g the al'ra of one of 
the J>enfagons by 12, and then this product by one-tlnrd 
ofthr distance of the face from the centre ofthr dodeca
hcrlron~ which is the same with the centre of t!Je drcum
sr ribing sphcl'e. 

ThC' side of a clodt•rahcflron, inscribed in a spherr. is 
the greater part of the side of a cube, in>r1ibed in th• 
same sphere, cut into cxt1·ernc ancl mean proportilin. 1( 
the cliameter of the sphere be 1.0000, the side of the 
dodcrahcclron, insn·ibc<l in it. will be .S5682 marly. 

AIJ <lo,Jccahellrons are similar, a11d are to one onotber 
as the cubes of thcil' sides; their surfaces arc alsr1similar, 
and tl1r1·efore th~y m·e as thr- Sf(uares of their sides; 
whence as . :"" 09282 is to 10.51462,,so is the Rqnare of the 
side of nny tlodcrn11edron to the superficirs thereof; and 
as .S6S7 is to 2. 7 8516, so is the cube of the side of any 
doclerahcdl'On to the solidity of it. 

DODECAlliDRIA. thenamr of the 11th rl:t'lS in Lin
nreus's sf'xual SJStrm, consisting of plant~ with henna· 
plwoclitr flnwfr~~ that, according to the title, have twdve 
stamina. 'l'his rl:1ss, how<'vcr, is not limited with respect 
to the 1111mbe1· nf sf.rimina. Many gent>ra have sixteen. 
cin-l1tcen, and even ninteeu.!-tamina: the css"ntial charac• 
tr~ seems to be.1l1at, in tl1e dass in qutstion, the stami .. 
na, bolo\ e\'rl' numerous, a.re wserled into the receptade: 
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\\'herl"M in the next cla~s, icos<lnilria, whirh is ns liltle 
drtermincd in 11oint of numlJer as the pt'escnt, Uie) a.1·e 
atta.ched to the inside of the calyx, or flower-cup. 

DODECAS, a grnus of the ti·igynia order, in tl1e do
derand1fa clasg or plants. The ralyx is half-q11ad1·ifid, 
having the corolla ab<ffc; the corolla quinqucfid; the 
capsule unilorular·, conjoirml "ith the calyx. Thne is 
but one spedrs, a shrub of Surhmm. 

DODECXflIEON, a genus or the monoip"llia order, 
in the prtandria class of plants, ~ml in the natural 
method ranking under the 21st oi·dcr, prcdre. The co
rolla is n>rtkillatcd and l'Cficxcrl; the stamina plar<'d in 
the tu~r; tile capsule unilorular and oblong·. Thel'e is 
om• specit'R, the ll. media, a licautiful perennial plant. a 
native of Vi1·ginin, but sufficiently hai·dy to llea.r our 
climate. 

DODO. See Drnus. 
DODONA<~A, a genus of plants oftheortandria mono

gynia rlass: it has no co1·0Ua; the fruit is a roundish 
trilocnlar cap-;ulr, with prnmincnt inflated angles, con
tai11ing solita1·y scctls. ThP1·c arc two species. 

DOD RANS, in antiquity, three-fourths uf the as. Sec 
A•. and l'o1Ns. 

DOG, in zoology. Sec CANIS. 

DOGS. 'l'hc owner of a dog is bouncl to muzzle him 
if misrhicvouR, but not othrrwist· ; and if a man keep a 
dop;that is known to bite rattle, &c. if after noticegivrn 
to him of it, his dog shall <lo any hurt, the master shall 
answer for it. 

The duty on dogs. The act 56 G. III. contains the 
following 11rovisions: 

1. That the <luty shall not extend to dogs not six 
months old, tl1r proof of which is to be on the owner, on 
an appral to the commissionrrs. 

2. lt any 1u·rson shall hr dcsiJ·ous of rompnundin~ for 
the number or homuls by him kept, and shall give notice 
tbe1'Coftothr collector, and shall pay within thirty clays 
afl<'I' A\ll'il 5. yeal'ly thr sum of' SOL •• surh perso11 sl1all 
not bt HaUk to br as'lrssed in rcsprct of any hounds by 
him ktpt in the prccrding year: and if lhPy arc kept in 
two or more pariflhrs, hr shall give notice in which 11a
risli such composition is intr·mled to be made. 

Uy 42 Geo. Ill. cap. 17, any ~rrson keeping two or 
moredowi shall 11ay annually for every greyhouml, poin
trr. ~etting dogs of whatsoever tlcsrription or drnomina
tion.fipaniel, lurcher. ~nd tc1·rier, and for every dog above 
one. whatrver t11c same be. the sum of 10s. 
, And for any dog (not hring a p;reyhound, hound, set

ting-dog, spaniel, lurchers, &c.) kept by or for use of any 
person ~nhabiUng a dwrlling-housc assessed to any of 
the duticM on hnuses, windows, or lights, where one 
surh dog and no morr shall be kept by or for the use of 
~urh i~rson. the annual sum of 6s. 

Don's-BANE. Sl'c APOCYNUM. 

, DOGE, formrrly the rhirf magistrate in the rrpub
hu of Venirf' aud Genna; but now, like mnny other 
\'enrrit.blt> rdirs of anri<"nt grandeur, al.Jsorbrd in the 
IDcMlern G1)thicism and tyranny of the abominable French 
f'C\"nlufom. 

DOG)l.\TISTS, a sert of anricnt physirians. of 
\\'b1cb lltppocratrs \\as thr fi 1·st author. Tlwy a1·c al~n 
call~d logicians, from their using tlu• 1·ulr'I of hgir in 
llbJects uf their p1·ofcssion. They laicl down definitions 
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anil 1frrisions, rcllurin.i; d isl·nsr s to rrrta in gcnern, nnd 
thosr g<'11rrn to SjHdrs, rind fu, 11h-.l1i11.~ 1·c·11u:d1c.-s for 
thrn1 all; supposing 111-inciplrs. d1·a\\ ing rnnrlu~io11s, a11d 
appl)ing those JH·iuciplcs and rnncfu<;iuns to 1m1·tirul;u 
disrasrs undt·1· considr.,.ation: iM \\ Jdch sr HM' the dngma
tisics st.incl contradistinguishrd from en1pirrs allll metho
dists. Thry l'rjcct all medicinal Yirtul's tl1t•t till') thi11h. 
not l'ei..lurible to manifest qualitiC's: !Jut Galt'n has I i11g 

ago olJscrvcd of such men, tliat th e) uu1st eitlu 1· deny 
plain matte1· of fact, or assign but very pnor 1·cnsons a.nd 
causrs of many effects they vretcnd to explain. 

Df) LE, in nur anrirnt custo1ns, signified a pnrt or 
po1·tion. most commonly, of a meadow, \\here scn·ral 
persons have sha1·es. lt slso still sig-nifi<'s a clistril.rntion 
01· dc:tling of ahns, or a libCt«tl gift made l.Jy a g1·eai man 
to the P"oplc. 
Dou~, in the Jaw of Scotland, is used for mn1c,-olcnt 

inkntion. This, whirh implies deceit, as wdl as doJ11m, 
in the civil law, whence it is taken, is an essential ingl'l·
dient to constitute an action criminal. In cl'imcs wherein 
the will, not the event, must Ue 1·egarded, no negligence 
can efpial dole, unless the negligence he so cxfrcmt ly 
supine mt not to be conceirnbJc without implying dole. 
Undel' this term arc'{'omprclirndcd the virr& and crrm·s 
of the will. which arc immediately prulluctirc of the 
c1·imi11al fact, though not premeditated, but the rfth:t of 
sudden pasc;ion. In this respect dole tlift'crs from what 
the English law calls malice prcpcnsc. 

DOLIGHOS, a genus of the dl'randl'ia. Ol'der, in the 
dia1klphia class of plants; and in the na.tu1·al method 
l'anking under the 52.d order, 1rn11i)ionarrre. The basis 
of the vcxillum has two callous knolJs, oblong, 11aralk1, 
and compn•sti ing the al::e brlow. _ Thc1·c arc S8 species, 
the most remarkable or which arc: 1. The Jablah, with a. 
winding stalk, is a native. or warm climates, whcl'c it is 
frequently cullivated fol' the tablr. i\lr. llassclquist in
fo1·ms us, that it is cultivated in the Eg) ptian gardens, 
but is not a native. of that counfry. 'l'hc Egn>tians 
make pleasant a1·bours with it in their houses anti gar
dens, by supporting the stem and leading it whrt'r they 
think p1·oper. They not only supported it with sticks 
antl woml, but tic it with cortls, IJy whkh means the 
leaves form an excellent covering·, and afford an a.;l'l'e
ablc shatlc in sultry weather. 2. Tl1e si~ja, a natirn of 
Japan, where it is termed <laidsu; and, from its cx:rcl
knce, mamr; that is," the lrgumcn or pod," Uy way of 
crninrnce. lt grows with an erect, !!ilendel', and hairy 
stalk, to the height of about four feet. The lravrs are 
like thoscofthc ga.rtlcn kid11cy.1Jcan. 'l'llr flowers al'c of 
a blueish white, and proclurcd from the Llo8om of the 
lra.\·es, n.nd succeeded IJy l..11·istly hangin~ pods l'CM'mb
ling thrnm ur the yellow lu}Jill, wliirh co111111011ly contain 
two, so1m·times t.hrcc, la1·gc wJ1itc seeds. Thet·e is a Ya
riety ol' this kind, with a small black fruit, whirh was 
orn.:c cm11lnyc<l in medicine. Kemprrr aOirm!oi, that thC' 
scrcls of this give relief in the asthmu. This li'tz"Hllll'll is 
<ll)ulJly useful in the Japanese kitchens. It SCt'\'e~ fodhe 
p1·L·p~u·a.tion of a s•11J ... tancr 11aml' t.I miso. that ii; usl'tl as 
Uuttc1·; and likewise a pickle cr1cb1·alcd among them, 
anti frequcut also at our own taUks, untlrr the namr o[ 
sooju Ol' so~· · To make the fi1'st, thr) lal..t• a measul'r uf 
the bean:-i produced by the plant: aftt·r bo!lin.~ tl1em Cl a 
proper ucgree of softnc», they beaHhcm into a paste; 
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inrorpol'ating with it a lal'ge qnantity of common salt. 
'l'ht•y tl1cn add a certain prepamtiun of rice named 
koos; and ha Ying formed the who)e into a mass, remove 
it into a. woml<'n V('sscl, and, in about two months, it is 
fit fol' nsr. The koos gives it a grateful taste; antl the 
prepal'ingof it, like the polentaofthe Germans, requires 
some exvcricnrc. To make sooju or soy, they take equal 
quantities of thl• same Uca:ns boiled, and of muggi, that 
is, l.ntdry or wheat roughly ground, and of common 
salt. Ha,·ing propcrly111ixed the beans with tl1c pounded 
corn, lhey kcc1, it rovcred in a warm place, in order to 
ferment; then putting the mass into a 11ot, they cover it 
with the salt, po11l'ing over the whole two mcasul·es anti 
a half of' water. This they frequently stir fol' two 01• 

three months, at the end of which time, they filtrate and 
express the mass, and 1u·ese1·ve the liquor in wooden ve~
sels. The oltlcr it is, the better and the clearcl'; and 1f 
made of wheat, ii is ihc blacker. s. The pruriens, or 
cow-itch, is also a native of warm climates. It has a 
fib1·ous root, and an herbaceous climbing stalk, which is 
naked, dividing into a great numbci· of b1·anchcs; and 
rises to a great height when 1iroperly supported. The 
leans ::u·e alternate and trilobatc, rising· from the stem 
and branches about 12 inches distant from each other. 
The foot-stalk is cylindrical, from 6 to 14 inches long. 
F"nrn1 the axilla of the leaf descends a pendulous solitary 
spike, from, 6 to 14 inrbcs long, conrn<l with long blood
coloured irnpilionaccous flowc1·s, rising by threes in a 
double altema.tc manner from smaH fleshy protuberances, 
carh of' which is a. short pcdunrulus of three flowcr8. 
rl'l1csc arc succeeded by leguminous, coriaceous pods, 
four or five inches long, crooked like an italicf; densely 
CO\ crC'd with sha1·p hairs, which }lCnetrate the skin, and 
cause g1·cat itching. This will p;rO\v in any soil in those 
rountrics where it is a native: but it is generally eradi
cated from all cultivated grouuds; because the hairs 
frnm the J>nds Hy with ihc winds, and tomrnnt every 
animal they happrn to touch. If it was not for this mis
diicvous quality, the beauty of its flowers wouhl entitle 
it to a place in the b-Ost gartlens. It flowers in tho [cool 
months, from September to :March, according to the 
!:iituntion. The spicu1ro, or slia1·p hairs, of this plant, 
l1aYe been long used in South America in case of worms; 
antl have of late been frequently, and, as some ,·uiters 
haYe said, succesrully empluyecl in Bl'itain for the like 
pnrpnse. The spiculre of one pod mixed with syruJ> or 
molasses, and taken in the morning fasting, is a dose for 
an adult. 4. The liolichos lignasus is a handsome flower
ing shrub, introduced into our g1·ecnhouses, and casil) 
propng.atcd from seed, which it pcrfocts in this country. 

DOLIO CARPUS, a genus of the polyandria monogy
nia class and order. The calyx is five-lcarnd; COl'Otla 

thn~c-pct:llkd, plaited; stigma s11l1trifid; be1·1·y globular, 
crowned with the stJ k, one-cellc<l, two-seeded. 'l'licrc 
arc tlll'ee species, shruUs of Guiana. 

DOLl'llIN. Sec D1urnncus. 
D0:\1BEYA, a g enus of !be class and orilcr direcia 

monatlelphia. The male, calyx of the amcnt. scales; co
roila-none; anthc1·s l O anll 12, without filaments. Fc11rnle, 
calyx amcnt. with many grrm~; corolla none; stigma bi
"Yahr, u1JC•q11al; seeds many, in arouudishstrobile. There 
is one spl'Ci('s, a tree of Chili. 

DOME. Sec ARClllTEC'rURE. 

DOM 

DOMESDAY, is a wry anrirnt rer01~1, made in Wit. 
liam the Conqueror's time, and now rrmainin .. in thr 
exche91!er, fair anU le~iblr, consisting nl' two ,

0
0 Jumf's, 

conta1mng a survey of all the lands in En~land. It 
~\'as begun by five justices, assigned for that purpose 
m each county, rn the yeat 1081, anc.l finished in 
1086. 

It is generally known, that tlie quc,tion whether lands 
are ancient demensc or not, is to be dl'cidrd by the 
Domcsda)'-book of WiHiam the Con~u1·ror; l\lienrt 
there is no appeal. And 1t 1s a book ur that authority 
that even the t:on<lucror himsrlf sub111ittl'£I in some ca~ 
scs, whcl'cin he was concerned, to be determined by it. 

DOMESTIC, in antiquity, was n partirular otlicei• io 
the court of Constantinople. 

Accol'tling to some this office was one entrusted tn 
manage affail's of importance: others say thr Grerk do
mcstid "rrc the same with the Roman comitcs; and that 
they began fil'st to be usctl when count became a dignity: 
domestics thrrefol'e wr1·e such as serncl th!,) prince in the 
administration or affaiJ's, as well those of tile family as 
tlJC affail'S or justice and the ChUl'Ch. 

DO.MINA.NT oF A MODE, in music, is that sound 
which makes a fifth to the final, 01• tonic. 

DOMINI CAL LETT EU, in chl'Onology, is that ktkrof 
the alphabet which points out in the calcudar the Sundavs 
throughout the yea1., thence also callrd S1111tlay-letter. 
The distr·ibution of days into wcrks is martc h,Y the scrtn 
fil'st letters of the al11habrt A, B, C, D, _i.;, I•', (J, brgin
ning, at the firstofJannary,toplacc the letter_\; to the 
second of January B is join rd; to the third C; anti so on 
to the seventh, where G is figured: and th('n again begin
ning with A, which is Jilacccl at the eighth day, B win 
Lie at the ninth, C at the tenth, altll so conti11nally re
peating the series of these seven kiters, each day of the 
year has one of them in the calcJHhw. B)' this mrans the 
JastorDecember has tl1c letter A joined to it, for if the 
365 (lays, which are in the yt•a1·, arc divided by Rtvrn, 
we sl1all have 52 weeks, a.ml one dav ovrr. If tht•rc lrn:d 
been no day over, all the years '"°~l<l constantly brgin 
on the same <lay of the "erk, and rarh day of a m<1nth 
would constantly have fallen on the s:imr day of the 
week; but no"-, since, besides tlic 52 wtcks in the Jrar, 
there is one <lay more, it happ1•ns, that on whatrnr day 
or the week the year begins, it ends upnn the same day, 
and the next year begins with the following 1lay. 

The lcttel's being ranketl in this order, that letter 
which answers to the first Sunday of January, in arnm
mon year, will show all the SundaJS throughont tlic 
year, and to whatever <lays in the rest or the month•, 
that letter is put, these <lays al'e all Sunday•. If the 
iil'st <lay of Jauua1·y be on Sunday, thr next year will 
begin on Monilay, and the Sunday will fall on the St· 

venth <lay, to which is annexrtl thr letter G, which there
fore will lie the Sunday lette1· for that year: the nextyrar 
beginning on Tuesday, the first Suntlay will fall on !·be 
sixth uf January, to which is adjoined the letter F, which 
is the Suntlay letter for that yrar; and in the same man· 
ner, for the next follo";ng, the tlominical letter will be 
E; and so on. By tliis means the Sunday letters .. m 
go on in a retrograde order, viz. G,F,E, D, C, B, A.. 
But because every fourth year consists of 566 <lays, the 
series of letters will be interrupted, and the or<ler will not 
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eturn till twenty-eight years, 01• four timt's '6even; and brou6ht up arnl supplied vtith all nercsc;nrirs for th<'it• 
.bencc arises the cycle of 28 years. !-lubsistmcc. The habit of thc;;e rcJip;iuus w1~:.; a \rhit~ 

Thus, if in a leap year the first of January is Sun. robe, a taw11y mantle, antl a Ula,.k veil. Their 1'111rnlt•r 
day, and conseq.ucntly the d~mi~ical lette1· _A, the twcn- obli&'cd ti1c111 to w.01·k at ce1·tain hours of t~ic d•l~', and 
ty-fourth day ol February will fall on a Fmlay, and the parhculal'ly to spm yarn and flax to make thr11· nwn 
noenty-fifth on a Saturday; and since both these days• linen. 
are marked in the calendar with the letter F, the foil ow- UO.N ATIA, a genus of the trigynia. orUcr, in tl1c tri
iog day, which is Sunday, will be marked with G, which andr.1a cla..-;~ <Jt' phmts. The calJ-·x is a trip.liyllou~ pui-

t:~l~e "J!~~~~~~l ~~~t~~·~ ~II~: ~~~~~~;i~;g ~~t!·tc~~~~1~ u?~~:~; ~.~~~~ut~~~1:1;~~es!:,~:;ihse~~ui~~~~ ~e~:~~;i~~.·~~d;:.1;~na~ i.~hti~ 
and hence 1t •~that every leap year has two domuucal ten petals of an olJlong lmcm· shap{", twice as long a~ the 
letters, the fil'St of which serves from thr beginning of cal) x. Tlle stamina arc U11·t·c subulated filarnrnts the 
the year to the twenty-fourth or twenty-fifth day of Fe- len,i;th of the calyx; the antherre roundi$ih, ditlymous, 
bruary, and then the other takes place and ser\'es for a11d two-lobed at the base_ The1·e is 011e s1iccics. 
the rest of the ycal'. DONATION, an act whel'chy a pcrso11 trnnsfer8 to 

The i11te1·ralal'y day is placed between the twenty- an?thcr .etthcr the pl'O]Jerty or the use of sr11ncthing, as 
third amltwenty-fourtl~ days of February, aml so makes a ire~ gift. ln 01·der to be valid, it supposes a ca parity 
two twenty-fourths of February, which in the calendar both m the donor and dance, and nquircs co11.c;t•nt, ac. 

! r:e~~~1:1:~l i,11 ~11~~~~ ~~~t t~n~~,~~~;/;f r~~~~:i1;1~ 8~~~; ~~!1rt1:~ce, it~-~l -~~~!ve~·fs;ti:;.~is~?' ~~~a~i~~~nt~1111 :~\\;;u~·~o :;7d 
are caJJl'd the twcnty-fou1·th and twenty-fifth days of co_nd1tl01~~· Donatto pm:a is when one gives a thing 
}'ebruar·y. . . . with an.mtentwn that 1t l.Jrcome inuned;ately the p1·o. 

For finding the dem~mcal letter~, rCJCC~ the figures ~r ~erty at the donce~ nen1· to ~·evcrt to t!1e do~o1·; anti this 
cyphers to the place o[ hundreds m the given yea1·; d~- ti:o~n no_ ot~1er motive tha~ lus generosity. Donati1'> con· 
vidc the remaining figures m· cyphers by 4; from tlus d1t10~1alis is when one gives a thing with an intention 
quotient subtract 1, anti this numl>er subtract from the ~hat 1t l.Jccome the prope1·ty of the donee, upon perfol'm
bundred years; and then this last remainder taken from mg some coutlition stipu..latcd. 
the least numl.Jcr of smrens vossihle, leaves a number DONATlSl'S, rhl'istians in Africa, who took their 
which must be atltlcd to the. year and its fourth, in or- name from their Jcadcr Donatus. A sect·ct hatrrd 
der to find tho dominical lettcl'. Example: what will be against Crecilian, elected bishop of Ca1'tha5c about th& 
thedominical letter fur the year 1842? This question, by yca1· SL L, excited Donatus to ful'm this sect. He arcus
the abo,·e rulr, will he solved in the following manner: ed C.:recilian of haviug ddi\'et·ed up the sacred books to 
18+4=4; from which subtl'ac~ing 1, and the remainder the pag·a1~s, and pretc.nclcd. that his ,election was void, 
3 taken fl"Jm 18, gi1·cs 15, wl11ch hei115 subtracted from and .•H l11s adhcrcut5 heretics. He tau.~;ht that haptisiu 
2.1, the ncarci;t senns, gives 6, the number to be added. adnun~~tered by heretics was ~ulJ, that every church lmt 
'l'hen to the given yca1· 1842, add its fourth part 460, the Alncan was heco~ne jll'Oslltuted, and that he was to 
and the number found 6, the sum is 2508; which being be the restorer of rcl1g10n-. Some accuse the Donatists 
dh·ided by 7, gives S29 for the quotient, and the re- of ~1'ia11i~m. Constantius and Honorius made laws for 
mainde1• it; 5; whirh taken rrom 7, leaves 2, the index their banishment, .and Theodosius and Honorius con
of the letter B, the dominical letter required. By the demned them to gr1e1'ous mulcts. 
same mode we find that F' is the dominical Letter fo1· the DONATI.VB, a gratuity or present made to any l•er-
prescnt year, 1816. son. Donative, ~mong the Romans, was properly a gift 

DOMINICANS, an order of religious, called, in matlc to the sole.hers, as congiaritun was that made to 
}'ra.nrr, jarobins, and. in England, black friars, or the }ll'Oitle. S~lmasius says, tlie common and legitimate 
prearhiug friars. Tl1is order. founded by St. Dominic, rate of a donabve was three pieces of gold per bead; and 
a native of S11ai11, was approvc1l by Innocent Ill. in Casaubon ol.Jsel'Yes, tbat the legal donative was 20,000 
1215, and confi1·mcd by a bull of Honorius III. in 1216. denat·ii; and that it was not customa1·y to give less, es .. 
The dtsign of their institution wasJ to preach the gospel, pccially to the i1rretol'ian suJ<licrs; that the centurions 
~ve1't heretics, defrud the faith, and propagate chris~ had double, and the tribunes, &c. more in propo1·tion. 
tiaoity. They ('ml.Jraccd the rule of St. Augustine, to Do.NATIVE, in the canon law, is a benefice given by 
lfhirh they added statutes and constitutions, which had the patron to a priest, withollt presentation to the or
formP1·I.)' brrn olJseJ'Vcd IJy the Carthusians. 'l.,he princi- dinary, and without iustitation or induction. '!'he king 
pal artidrs <'njoined pr.rpetual silence, al.Jstincnce from may found a chu1·ch or chaveI, and exempt it f1·om the 
8esh at all times, wca1-ing of W(>:Ollen, l'igol·ous poverty, jurisdictil>n of the ordinary. He may also, by liis let. 
and Mcvcral othrr austrritles. This order has 01H'Cad in~ tcrs patent, grant Jicence to a common person to found 
to all thr ]mrts of the world. It has produced a g1·cat such a church, and ore.lain it to be ma1le tlonati\·r. rl'hc 
Dumb('r of m:ll'tyrs, co11fcsso1'S, bishops; and they reckon i·t:signation of a donative must be to the donor or pa
t~rt'e popf's, sixty ra1·dinals, one hundl'ed and fifty arch- tron, nor may the ordinary Yisit the sa.mr, but the pa~ 
b_udwps, and right humh-ed !Jisho]>s of thci1· order, be- tron by con1rnissioners appointed by him. 'Thel'C can 
"dt·s the 111n,trl's of the sari•cd palace, who ham always he no la11se of this benefice, thou:;h the bishop 111ay com
hren dominiran~. 'I'he nuns, 01· sisters of this order, prl such patron to uominatr a cle1·k by erdcsiastiral 
O'Wr U1,.ir fn11111latiun to St. Dominic himself, who built censures; and Ilic clerk must he qualified as .other clcrk8 
• 111ona11t<1·y at l'rouillcs, whc1·e poor waids might he of churches ai·e. 



DOR DOS 

DON AX, a genus of insects belon.i;"in~ to the :,rdcr gary, and on the Helvetian mountains; but i• frequently 
of vermes tcstacra. It i.i; an animal ot the oystl'l' kiml; 111Tse1·vcd in the English garcJl'ns. It lias llmk fksliy 

~~'~h~,7'~~'.:.e;lla !~~s t;.~c~~l :~~ ;~i~~:C~c~1~yp~~i~~~~~ea~r;·~~t~ ~~1~t:tr~~1~1~c~( ~~~~d~ b\1:t~ ,~~;::1~ ~~~~~ .. ~~e k<;~;;' 1~1~:d~~~ 
tinguished by the ligu1·e of their shells. Sec Plate Nat •• gro11ml; from these a11sc 111 t~1rHp11n3 ac:lustrt· of ht•art
Hist. t"ig. 112. sh;tI>Nl Jeans, wl11ch a1•e hair), aml stand upun foot. 
DO~JON, in fortification, signifies a strong tower, stalk!-:i: bctwern these al'isc the fiowel'stalks, \\hich woe 

01· rrduubt uf a fo1-trei:,s, \\hither the garrison may re- c1iannelktl and hairy, nca1· three feet high, putting out 
trr<it, in case of necessity, and capitulate with greater one or two smallrr stalks from the side. Each stalk is 
ad,·antage. tel'minatcd by one la1·ge yellow flo" Cl'. 'fl1e plant multi. 

DON OR, in law, the person who gives lands or te. Jilies very fast by it~s~1·catlingroots: and tlw set·ds, ifpt·r. 
nrmcnts to anothe1· in tail, &c. as he tu whom such mitted to scatte1·, will pl'Otlure pla11t:; wlwreH~t· tlU'.f 
fa•tls, &r. nrc given is the donce. happc11 to fall; so that it' c1·y soo11 hccom1·s a wrl'd in 

DOR.iENA, a genus of the pcutarnh'ia rnouogynia the places wllereitis onrcrstablii;hed. ltlul'esamoi-;L 
cJass and order. 'l'lic car. is tive-cleft; stigma cma.rgi· soil ~11HI shady situati.011. The roots were formet·lv u~\·d 
na.te; caps. 011c-cdle.tl. Tlier? is one species, a dwarf in mrdicinc, but thcil·. <Jpcra~ion :va~ fountl so \·iolntl 
t1·ec about six feet high, a uativc of Japan. that thl'Y are now entirely laid aside-. 

DOlHC 01rnER, in al'chikctol'e, the second of the five DORSAL 'rnscJ,ES arc the muscles of the. back and 
ortl('1·s, being tliat Uctwccn the Tuscan amt ionic. See loins, which aJ"e fo1· tlie most part common. 
ARCJIITEC'I'URE. DORSIFEROLS PLASTS, amo11g botanists. surh 311 

llou1c DIALJ<:c·1•, in grammar, one of tlie five tlia. al'cof the capillary kind, without stalks, aud \\l1id1 bear 
Iccts, oi· manuc1·s of speaking, which were 11ri11cipally their seeds nn the back sitlc of their lcaYes. 
in use among the Gl'l'('ks. Jt was first uscll l.Jy the La- DORSTENIA. coN'l'UAYERvA; a genus of thr 010 4 

ced('1no11ia11~, pa1ticulady those of Argos; a.iterwai·tls nogyniii or<leL', i11 the tctranllia class ol' pl:rnts; :uul in 
it passed into .Epi1·us, L)"hia, S!cily, a11tl tlie islands of the natural method ranking u11tlcr the 53d onh·, srnLri
Rho1ks, Ci·etr, &c. Acconliug to the Dotie tliakct, the dre. f"n1 c i·ccrptaclc is comm.on, mo11ophJll011s, and 
vowrJs 11o ,, o, ~, :ll'e cl1angccl into 111.; the diptho11g u into cal'llous; tl1c seeds lying· singly in thr rar11ous s.1hstauce. 
c1 01• oii; and the cunsunauts /3 into ,.; { into "'; JI antl ~ Tl11•rc are eight species, all of them low lwl'biln•11us 
inlo T; "° and p into "; ~ \vith a T 01· .& following it, into planti:i, gl'owing· in the warm countries uf Aml•drn and 

v. Thus 1'01· cp~f'll· "'P·~"'' x.>.uJ' .. c, /3M~~r111., &.c. they say fP<11"'~' China. The rnot is usc<l in mc<licine, t11Hll'I' tlu· name 
"'Pr.t~4l' K>.<1.J'cc, 'Y"i.:P«p«, &c. They llk<'wise cbnngc tr: ini:o (4' of cuntraye1·va. It is full uf k11ot!5; an iurh ur two in 
as ;>.,oyc.1 fo1· ... ~')'II; also i@.. t'or 111~, as P«.·r1;o.u.1i. fu1· .Go:ITJAl(O..; kl1gU1; aliout half an inch thirk; externall)" or a J'l'd-
10:. (,u, am] «H, into n, •IS x.p11c fin· •euc, •11A11c tor q.1;..o:i(' and dish.brown rolour, and 1rnle within; long, tough, sl~·ndcc 
')E/\M( for '>'1>.o.11c; with olhcr trausmutatious of tile like fib1·rs shoot out from all sides of it, whicl1 a.regrnl'rnlly 
11atu1'e. loaded'' ith small round k1101.'i. 'l'hc l'oot has a1wcuHa.1· 

Dou.1c ~rnDE, in music, the fiI·st of the authentic kintl of aromatic smell, antl a sumewl1at a:-;trill,!;t'Ht, 

modes of the a11rie11ts; it-; character is to Uc sl·n·re, tern- warn1, bitterish taste, with a li~ht a.ml swccti-.;h kind of 
pcrrd with gravity and ju); and is p1·opcr 11110111·eligious acrimony when chewed. The fibres haH' littlt taste or 
occasions, as also to Lie used in war. . smell; the tuberous part, the1·el'ore, should only hr rl.o~ 

DOlUS. a genus of _insects, Uclongrng to the order srn. Contraye1·va is iudispuh\hiy a good arnl usefd di· 
of Yel'nH's tcstacea. Tile Uody is oblong, fiat Ucncath, aJ1ltoretic:. Its viJ'tucs arc cxfractctl bqth hy wakr and 
nerping: mouth placed below: vent behind surrola1tll'd i·cctific<l H}Jil'it, an<l do not adsc l.Jy crnpn1·ation with 
with a fringe: two feelers, l'etractile. ·~'ile1·c arc seve. either. The plants ca11not be propaga.trd in tlii~ ro~m· 
1·nl sp<'cies. The argo, or lemon dons, lias an oYal t1·y without the g1·catest dillic.ulty. See !>late L. ~at. 
body, com ex, ma1·ketl \\itb numerous punctures, of a Hist. fig. 173. 
Jemon-colour, the vent beset with clrgaut ramiiication~. DORSU::M, BACK. Sec AxA'l'O'\tY. 

It i11habits diffcrnnt parts of our seas, and is JH'Opcrly llORYl'HOlU. in antirp1ity, "" apprlh>tion ghen to 
cal!Nl the sra-lemo11. '}'here ~re fou1· spcrfrs. the Jife-guarll men of the- Roman cmpe1·01·s. 

DORMANT, iu hrraltl1·y, is usctl for the posture of DUSlTHEANS, in 1 hu1·ch-hi;;fory, a~i·rt among tho 
a liou, 01· any othcl' Ucast, l)ing along in a sicq1ing· at. Hc·brcws, bi•ing one of the Uranrht's ofthr 8a111nl'ita.n.s. 
tit.udr, with tlie l1ead on the fore inrn~; by \lliit..11 it is They al.JstaiucU frorn <'ating auy creature that had ltte, 
disti11gui8he1l from the coucbant, whuc U1ough the beast and wcl'C so superstitious in keepi11.; tlir sabbath, th~t 
is lJing, yet lie holds 11}> his head. tl1t·y l'l'lllainctl in the same 11lacc nnd posL,irr. \\hfl't'ID 

DORMOIJSE, in zuolog-y. See Mus, and Sc1mrns. tltat day s111·1.n·isc<l thr111, without !-ilil'l'iH?;" till tlie nt·sl 
DORnNICUM, LEOPAnu's BANE; a gl'llllS ol' poly. day. They nuu·i·ied but unre-, and a great uun~\Jer~<'V<'r 

gamia supcl'fiua Ot«kr, ill the syngenesia dass or plants; marl'ictl. Drn:;ithcus, their founder, bciu; 1hssatisfird 

~~~~ ii:ot1~11;1~~~~~~al ~~1~~11~·~c~~~:~:~gi~11:1~\~:~<~: 1 ~-l 1: ~;f~1p1~1~·; :~;\<:11~g<l t~~:J!~i:~:; .~·~~ \~~, !~ t~·l~c a1~~~~~~~~~.~: ~ s:,tn:i,
1 ~~. :::: 

sim]>lr; tll~ scales of tlic calyx in a double row, 1011 .0-ct· it more a11tl1cntic, lie \n>nt info a ca\-c, wlu'I'<', by too 
than the disc. The ~weds of the radius uakcd witb~ut loil.e: al.Jsti11cuce, he killl'd liiwsc.lf. The name of Dosithe
any pappus. There are three species; uf which the ans w:r:1s also given tu sume of lhc discipks of Simon )la-
only one worthy ol' notice is the pardalianrhes, with gus. . .. 
ebtuse l1cart-slia~cil leaves. It STOWS naturally in Unn- DOSSER, m military matters, a sort of basket, car· 
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ried on the shouldrrs of rnou. usNl in carrying the ovcr
plus ra11~1 from onr. p:u·t of a fortification to another, 
wl1et'e it is , ... ~anted. 

DO~::ilL, in surgei·y, lint made illto a cylindl'ic form, 
used in <lrrssing a disordered JHtl't. 

DOTE ASSIG.SASDA, in law, a writ that formerly lay 
for a widow, on iht being found Uy ofnrl', that the king's 
ifnant was !;eizrd with lands in foe Ol' tail at the time of 
his drath, and that he held of the king in chief, &c. in 
which ra')C the widow was to comf' into the cou1·t of chan
cery, and thrrc make oath that she woulcl not marry 
without the king's leave; upon which &he hatl this writ 
to the escheatu1·, to a~~igu her dower. 

DOTE t:NDE NHIIL IL.\.BE'l', a writ of dower whirh 
tl1l' widow ma~- have against a pc1·r·wn that bought lantl 
or lier husband in liis IU'e-time, whereof he was srizctl 
in fee simpl:- or f'cc tail, and. of which she is cndo\' able. 
DOL'llLE-c~sT, in husbandry, a te1·m used by the 

farmers fo1· that mcthou of sowing that docs not dis
pense the uC'crss;u·y quantity of sred for a piece of laml 
at one sowing, lrnt l'Cquil·es going over ew1·y i1Iacc twice. 
See fltsB!NURY. 

DorBLE lw1·i~ontal dial, one with a double gnomon, 
one of whkh 11oints out the hour on the outward circle, 
and tile other sho\\s the hou1· upon the stcrog1·aphic pro~ 
jecfom drawn u11on it. This dial not onl} finds the me. 
ridian ho.ur, &r. lrnt shows the sun·s place, rising ancl 
eettiog, drclination, amplitude, altitude, and azimuth, 
with many othc1• useful ]>l'Ol_)ositions. 

D~tBLE LETTER, in grammar, a letter which has the 
force and efl'cct of two. The Greeks have three of 
thrse, ,·iz. z. !:1 'f'; the Latins have two X and Z; aml 
most of the modern languages han} the same. 

DouRLB PLY.A, in law, is where the defrnd:mt in a 
suit alkg<'s two srveral matters in bar of the plaintiff's 
action, when one of them is suflicient. 'fhis is not atl
mitttll in common Jaw. Thus, when a person pkads 
senral things, the one having no dC'pcndance u11on the 
other, Rurh 11ka is arcountcd double, and will not be ad
mittrd; but whri·r the things pleaded, mutually depend 
on each othrr, and the pal'ty cannot have the last plea 
without the fil'st, there the whole shall he received. 

Dot'BLE Q.r AUREL, is a complaint made by any clerk, 
or other, to the a1·rl1bishop of the 1u·ovinre againc;t an 
ordinat-;y, foi· ddnying justirf' in any cause ecclcsiasti
ral; as tn gi\·c srntcucc, to institute a clcl'k presented, 
or thr like: the effect whereof is, that the al'chbishop 
takin.i; notice of such delay, directs his letters undel' his 
autb('ntic seal, to all and singular clerks of his pro' ince, 
thereby comma111.1in~ and authorising them, and every 
er thrm, to admoni!;h the saitl ordinary, within a cer
ta}n timr, nine daJs, to do the justice requil'cd, or other. 
":""to rite them to appear befo1·e him lite said ru·ch
b1sbop, 01• his official, at a day in the said lcltel's pre. 
filed, and them to alle.<;c the cause of his delay. And 
lastly, to intimate to the• said Ol'dinal'y, that if he nei
thrr ]M'l'form the thing enjoined, 1101· appear at the <lay 
aa1g1wll, he him>tlf \\ill, without delay. 111·ocecd to pr1·
forn1 thr justirc rcc1uii·<'d; and this sN•ms to be termed 
a doubJ1• qnarnl, bccamw it is most comntonJy ma<le 
~0th.against the jndge an•! l1im a( whose 1ietition jus
tice 18 dda)·ed. Clark ·s l'rax. Tit. 84, 5, 

VoL. l. 103 
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Douurns, nearly the same as Jcttel's patent. Stat. 
14 H. YI. 

DOUBLETS, a game on dice within tables: the mrn, 
which art• only fifteen, being placccl thus; upon the sice, 
cinque, and quartrr pnints, there stan<l three mr11 a. 
piece; and upon the trey, rlucc, and ace, only two. He 
that tlH'OW~ highest has the brnefit ol' throwing first, 
and what lie thmws he lays ,Jow11, and so docs the other; 
what the one throws, and has not. the other lays dow11 
for him, but to his own account; and thus they do till 
all the mcu a1·e down, and then they bca1·. He that is 
tlown first bca1·s first, a.nd will doubtless win the gamC', 
if the olhe1· thl'Ows not doublets to ovei·takc him; which 
lie is sure to do, sinr.e he adranrC's or brars as many as 
the doublets make, viz. ei~·ht for two fours. 

DOUBLING, in the rnilital'y al't, is the putting two 
ranks ot· filr.s of soldiers into one. Thus, wht'n the 
word of command is. double your ranks, the secoml, 
fout'th, and sixth ranks march into the first, third, and 
fifth, so that the six ranks arc rPduccd to tl11·cr, and the 
intervals between the ranks become double what they 
were before. 'I'•J double by half- files, is when the fourth, 
fifth, an<l sixth 1·anks march up to double the first. sc. 
corn.I, and third, 01· the co11frary. 'l'o double the files 
to the right, is \\hen evel'y other file fares to the rill'ht, 
and marches into the next file to it, so that the six ranks 
are tm·ned into twelve, and c,·ery file is twch-c det'p. 
To double the files to the left, is when e'·e1·y oth<"r file 
fares to the left, and marches into the next. Ia tlou. 
bling the files, the distance between the files becomes 
uouble. 

DOVE-TAILING, in carpentry, is the manner of fas
tening h'Jards together by letting one piece into another, 
in the form of the tail of a dove. The dovetail is the 
strongest of the assemblages or jointings, because the 
tenon, oi· picl'e of wood which is put into thr othc1·, 
goC's witlc11ing to the cxfreme, so that it cannot be 
drawn out again, because the ext1·emc or tip is Jar3·c1• 
than the hole. 

DOUGLASSIA, a genus of the class and ordel' poly
adelphia polyand1·ia. 'rite cal. is hall' six-cleft; cor·. 
none; nect. six; filam. none; get·m. supel'ior; stigma six. 
cleft; beny ovate, one-celled, seed ouc. '!'here is one 
s11ccies, a shrub of Guiana. 

DOULEIA, in G1'CCian antiquity, a kind of punish
ment among the Athenians, by which the criminal was 
reduced to the condition of a. slaH. It ncYer was in
flicted but u11011 the •Tifl.01, sojourners, and freerl seJ"vants. 

DOWER, the portion which a widow has of tbelands 
of her husband, af'te1· his decease, for the sustenance of 
herself. and the education of her children. 

To the consummatiou of dower. three things aJ'C' nc. 
ccssary, viz. mar1·iage, seisin, and the hu8band's lkatli. 

'fhere were formel'ly fi,·c ki11ds of dowt'r in Eng
land, Yiz. 1. Dewer by the common law. 2. Dower by 
c:uslnm. 3. Dower ad ostium rcclcsire. -L Dnwt'I' rx as
sensu patl'is, and 5. Dower tie la plus belle. But of 
all these kinds of dower, only the fu·st two are now in 
use. 

Dower hy the common law. is a third pal't of such 
lamls or trnrmenti; whe!'cof' tlie hushanll was sole seized 
in fl'.e-simplt•, or fre-tnil, d11ri11g the mal'J'iagr, which 
the wil'c is to enjoy during her life; for whid; there li<•• 
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a writ of clowcr. Soc D1sTRIBUT10N OF lNTESTATE's 
E1·i:1-~CTS. 

DowPr by custom \'aries accol'din.~ to the custom and 
usaJ.;C of the plarc, an<l is to Lu.: g11\·ernc<l acconlingly; 
autl '' hcrr such cu~tnm pre\'ails, the "ife cannot wa,·e 
thr in·ovision thereby made for· he1·, an<l claim her thi1·tls 
at common law, because all customs arc equally ancient 
,.,·il11 ilic common law itself. Co. Lit. S9 b. 

Dower atl os1imn ccclesire, is where a nrnn of full age, 
seized of land8 in fee. after mal'l'iage, endows his ,.,jfc 
at th e cl111rch-door of a, moiety, a thirtl, or other part of 
his lands, declari11g them in ce1·tainty; in which case, af
ter hl'I' liuslHuHl's death, she may enter into such lands 
\\'iti1out an) othrr assignment, LH.'Causc tlie solemn a~
s ig-nml'nt at the thu1-rh-door is equivalent to the as,qign~ 
mcnt in 1rnis by metes and liountls; but this assignment 
nt11n11t bt· made bcfo1·c marriage. because before, she is 
rn1t t·111itl1·d tu dowr1·. Lit. secl. S9. 

Dower rx es8ensu pntris, is where the father is scizc<l 
of lan<l i11 fee; and Jiis son and heir apparent after mar· 
riagc endows his wife by his f'ather"s assent, :\d ostium 
rrrksire, of a certain quantity of them; in which cast•, 
after the• death of thr son, his wife mav entrr into such 
pal'cel without any other assignment, ihough the father 
be lh ing; Uut this assent of the fathrr's must be by 
'ke<l.U<•tausc his estate is to be chargrcl in f11t11ro, and 
this maJ like\\isc be of more than a third part. Co. 
Lit. 35, S6.' 

The dowers ad ostium ecdcsire, or ex asscnsu patris, 
if the wife enit"l' and assent to them, arc a good bar of 
her in common law; but she may, if Hhc will, wave 
thl'm, mnl claim her dower at common law, because 
bring· made after marriage, she is not bountl by them. 
D1·. 97. 

Dow to R lie ia pins belle, is where there is a guardian 
in rhi\all'y, and the wife occupies lands of the heir as 
guardian in soccnge: if the wife bring a writ of dowrr 
a.i:;airnst suC'h gual'dian in chivalry, he may show this 
matt(')', aml pray tl1at the wife may be endowed de la 
plus belle uf' the tenements in soccagr, and it will be ad
jmlgi>tl accordingly; am] the reason of this endowment 
was to prernnt the dismembering of the lands holden in 
chirnlry, which are pro bono publico, and for the de
fcncr of the realm_ Lit- sect. 48, 

After judgment given, the wife may take her neigh~ 
hours, ~nd in their presence endow hcrRelf of the plus 
belle, or fairest pa1·t, of the tenements which she has in 
socrn.c;c. for her life. Lit. scrt. 4~. 

DOWN, the fine frathrrs from thr breasts of scYeral 
birds, J1Hrticulady of the duck kind. Th:tt of the ei
dcl' durk (see AN As) is the most valuahlc. These bi1·ds 
pluck it from their breasts, and line their nrsts with it. 
We :ire told that the quantity of down found in one nest 
more than filled the crown of a hat, yet weighed no more 
than three qua1-tcrs of an ouncr. Three imunds of this 
do" n may be compressed into a spare scarcely larger 
than one's fist; yet is afterwards so dilatable as to fill a 
quilt five feet S<Juarc. That found in the neats is most 
·valued, antl termed lfoe down; it is infinitely more elas
tic than that plucked from the dead bird, which is little 
e't1•eined in Ireland. The best sort is sold at 45 fish per 
pound \\hon cleansed, and at 16 when not cleansed. T~·e 
are generally exported every year, 011 the company's ac-
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~ount, 1500 ot' 2000 ]b, of both sort•, cxrlusivc of what 
1s lJl'lVatcly expol'kd by forri:.;-nerR. In 1750, thr. lte .. 
lantl company snld a.8 much in quantity of thiH miklt• as 
amounted to !l:-'45 hanro dolla1·s, bl•sit..les what was sent 
directly to Glurkstadt. 

DOWNS, ~1 bank nr d~\·ation of i;rnml, wliirh thi• sra 
gathers a~1d iorms alo11g ttJ; shores, and which senesit 
as a banu•1·. 

DOWRY, in ancient time, applied to that which the 
wife b1ings her husband in mai-riagr, otlirl'wi&r raJl<'d 
mal'itagium, or marriagc-gootl$; Uut these arr tcr·mt·d 
more propr rly good:, gin~n in mar1fa5e, and the mar .. 
riage-pol'tion. 1 lnc,;t. St. 

Oowuy, is used in a lll r}nastic sense for a surn of mo. 
rH'J'. &'inn along with a maid, upon cnterin~ hrr in some 
rd1g10us order. In F1·anc(·, the dow1·y of persons l"ll• 
trring a m•>nastrl'y, to make profrAsion of a l'('Jigioua 
life, was limited by law. That .i;iven upon t'nk1·ing 1 
1nonastery of Carnwlites, Ursulinr>s, and others not' re .. 
gulal'ly founded, but rstablishr<l sinrn thr rear 1600, by 
letters 11atcnt, tli<l not cxce~d the sum of 8000 JivrtS ia 
towns whct•c pal'liantrnts we1·c held, not· 6000 in other 
pl ares. 

DRABA, a grnns of tlie silirulosa order, in thr ~
tradynamia class of plants, and in the natural method 
i·nnkin.; under the 59th order, Hiliquosre. Tlie silkula 
is rntil'e, and oYal-oblong; with the valvrs a liUlc 1J1an(', 
parallel to the partition; there is no style. Thrre are 
nine species; of which the only one worthy of notir_·e is 
the verna, or early whitlow-grass. It ha• naked stolka, 
with leaves a little serrated. The blossoms are white, 
and at night the flowers hang down. It gr.,ws on old 
walls and <lry banks. It is one of tho earliest-Dower
ing plants we have, and is good to cat a• asaJad. Goat.., 
sheep, an<l horses eat it; cows are not fond of it; swine 
l'Cfusc it. 

DRABLER, in the sea language, a small sail in a 
ship, which is the same to a bonnet that a bonnet is lo 
a course, and is only used when the co111·se and bonnet 
arc too shoal to clothe the mast. 

DRABLING, in angling, is a mrthod of rafrliin; 
barbels. Take a strong line of six yar1ls, which. be
fore you fasten to your rod, must he put throui;h a pie"' 
of lead, that if the fish bite it may slil' to and fro, and 
that the water may something move it on tbe ground. 
Bait with a Job-worm well secured, that by its motion 
the barbel may be enticed into the dangrr witbout sua
picion. The best places are in running water near piles, 
or under wooden bridges, supported with oaks ftoated 
and slimy. 

DRABS, in the salt-wo1·ks, a kind of woodrn boxes 
for holding the salt when tak<'n out of the boiling-pan. 
The bottoms of them .are made shelving or indinin.g for· 
wards, that ~i..... L-·iny moisture of the salt may dram of£. 

DRACJENA, a,<;enus of the monogy_nia order~ in the 
hexandria class of plants. The corolla IS sexpart1te and 
erect; the filaments a little thicker about the middle; the 
berry trilocular and monospermous. There arc 14 •P"" 
cics, most of them having the habit of the palm•, ~d 
one of them at least (the D. draco, which is a magmfi· 
cent plant, or rather tree) affording a red powcle1-, like 
the ea.•tPI n dragon's-blood. See that article. 

DRACJil\l, a Ch-ecian coin, of <he value of 14 '*; 
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Drachm is also a weight used by our physicians; con
taining just sixty grains, three scruples, or the eighth 
part of an ounce. 

DRACO, the dragon, in zoology, a genus belonging 
to the oi·dcr Of 31l1}lh1bia l'Cptilia; thefharactCI'S Of \\tlJich 
ar6 these: it has four kgs, a cylimlrical tail, and. two 
mcmbl'anaccous whigs, radiated lih.e the fins of a fiHh, 
by which be is en ah lei! to fly' hut not to anx great dis
tance at a time. ThCl'e arc two specks. 

1. 'fhc volans, or flying-drrigon, with the wings cn
tit'tly distinct from the fore-legs. 1t is found in Africa 
and the Eaot Indies. 

2. The prrepns, with the wings fixeu to tl1e fore-legs. 
It is a native of Amel'ica. They a1·e both harmless little 
creatures, and feed upon UicH, anU!, and small insects. 
See l'late L. Nat. Hist. fig. 174. 

DJU.Co rnLANS, in mctcorulos·y, a. fiery exhalation, 
frequent in marshy and cold c?u1~lrics. It is m~st com
mon in summer; and thougl1 p1·mc1pally sccnpla.ymgncar 
the banks of rh·crs, or in boggy places, yet sometimes 
mounts up to a considerable hcig·ht in the air, to the no 
small terror of the am a.zed IJeholtkrs; its appc:ll'ance Ue
ing that of an olilong, sometimes roundish, fil'l'Y IJody, 
with along tail. It is entirely harmless, frequently stick
ing to the hands and clothes of people wiihuut injul'iug 
them in the least. 

DKA.Co, in astronomy, a constcJJation of the northern 
hemisphere, wliosc sta1·s, according tu J:>tolcmy, at'e Bl; 
according lo Tycho, s2; accol'<ling to flevclius, 40; ac
ronling to Bayer, SS; and acool'ding to Mr. Flamstccd, 
80. See AsntoNoMY. 

DRACOCEPJ:JAL OM, dragon's-head, a genus of 
thrgymnospcrmia OL'der, in the tlidynamrn class ol' plants. 
The throat of the corolla is inUatcu, the upper lip con
can·. '!'here arc 15 species, most of them hc1·baceous, 
annual, 01• 11c1·e~111ial plants, from 18 inches to tlirec feet 
high, mostly \\ith entire leaves and whorled spikC's of 
small monopl·talous an<l l'ingcnt flowers, of a UJuc, white, 
or purple colour. They al'e all easily pl'opagatcd uy 
seeds, which may Uc sown either in the spring or au
tumn; and afkr the plants a1·c come u1J, they will 1·c
quirc no other culture but to l>c kc11t clear from \VCeds. 
Thl' D. canaritnsc is well known by the name of UaJm 
ofGikad. 

DRAt:ONARIUS- in antiq11ity, dragon-ucare1·. Seve
ra.I nations, as tlic Persian::;, Parthian.s, S('ythians, &c. 
bore dragons on their sta11dards; whence the standa1·tls 
th1·111eelvrs were called dracones, dragons. The Romans 
borrowed the same custom from the Parthians; or, as · 
CasaulF111 has it, from the Darm; or, as Co1lin, frnm 
the AH!-i)Tians. The Roman dracones wc1·e figures of 
dntgom1 1>aintcd in red on their flags, as apTJO:u·s from 
Annuianus .Marcclliuus: but among the Ilersians and 
Parthians they were like tlie Rnman eagles, figuJ•('S in 
full rclit·\o; HO that the Romans WCl'C frequently dccch'· 

1 td, and took them for rca.l d1·at;{)J1$. The soldil'r who 
bore the th·ai;on m· stam1al'c1, wns calle<l by the Romans 
drcmmarius; and lJy tlie Greeks J'p«x.n~p1or and Jlp«1ton1o~"f"~; 
for the empe1·ors carril'tl the custom with them to Cun
•tantinople. 

DRAUO.NTIU>\!. <ll'agons, a i;cnusof the polyandl'ia 
ordc·r, in thr gymtndria dasi:; ul' plants. nnil in 1he mt
tural method rankiui; unuer the first 01·<ler, palm::e. The 
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spatha is rymbiform, or shaped like a boat; the spadi>. 
cornrcd 0111 O\C'r; thcl'c is no calyx; tl1ere ru•c five 11ctals; 
the bcnirs pol) sprl'mous. Thrrr arc the specil's, all 
nativt'S of the ludies. The Q11]y one which makes any 
appearance is the pentusum, with ]caves haYing holrs, 
antl a rlirnbing 8talk. This is a na.tivc of most of the 
Wt'st India islan<ls. It !ins trailing stalks, whir h put 
out roots at e1·e1·y joitJt, that fasten to the !l'unks of 
trees, walls, or any suppor.t which is near them, and by 
that means rise to the height of 25 or 50 feet. The 
Jeans are placed :iJtcrnately upon Jong footstalks: they 
are four or five inches long, two anti a half broad, and 
have scvcrnl oblong holes in each, which at fi1·st sight 
appear as if eaten uy insects, out they arc natural to 
the leaves. The flowers are procluccd at the top of the 
stalk, which always swells to a much larger size in that 
part than in any other: these al'e covc1·ed with an ob
long spatha nr hood of a whitish-gre1.·n colour, which 
opens longitudinally on one si<lr, anti shows the pistil, 
wl1ich is closely coYrrcd with flowcl'S of a pale yl'll riw, 
iucli_ning to \d1it.c. Tltis J?lant is easily pl'opagatcd by 
£11ttmgs, winch 1f planted 111 pots filled wit~ poor sandy 
earth, and plunged. into a hot-bed, "ill Soon put out 
roots; but the plant• arc so tender, that they muot lie 
preserved iu a stove. 

DRACUNCLlLI, in medicine, snrnll long worms, 
which breed in the muscular parts of the arms anti leg~, 
called Guinea-worms. 

'l'his di.stcmper is very common in Guinea, and p1'in~ 
ci1rnUy among the natives: Kcm}ll'cr found it also at 
Ormuz, upon the Pei·sian Gulph, and likewise in Tar· 
ta1·y. Dr. ~['awne, in his Treatise on the Diseases of 
the Wl'Rt lndit'.S, info1·ms us, that tliis distemper is not 
so frequent any where as on the golll.coast, at Anama
boe, and Cormantyn. The worrn is white, round, and 
uniform, VCl'Y niu<·h resembling white round tape, ot· 
lwbbi11. It is lodg·cd between the interstices and mcrn. 
brancs of the muscles, where it insinuates itself~ some~ 
times exceeding five ells in lengtl1. It occasions no great 
pain at the beginning; but at such times as it is ready 
to make its exit, the part adjoining to the extremity of 
the wol'm, where it attempts its exc1usion, brgins to 
swell, th1·ob, and be inflamed: this genera11y happens 
al.lout the anrle, leg, or thigh, and rarely highcl'. 

The countries where this distcmJlCr is obsern•d, arc 
vel'y hot aud sultry, liaule to great c!J'oughts, a111I the in
habitants make use of stagnating and conupted wak1·, 
in \Vhich it is vcl'y pi·obablc that the om of thes(' ani
makula may be contained; for the white people who 
drink this water arc obnoxious to the dh;rase as well as 
tl1c ncg·rocs. 

'J'hc surgt•ons sclilom attempt to extract tl1is wonn by 
maki11g an incision; but as soon as they percei,·e the tu~ 
mour rise to a com11ctent bulk, they endeavour to bring 
it to a suppuration, with all conYenknt cxpcilition; and 
then the head of the worm disro.-crs itsdf; which they 
secure, Uy t) ing it to a bit of stick 01· cotton, that it may 
not draw itself up again: thus they continue to l·ool it 
rounll the stick, snnwtimcs onr inch. sonwtimes t\vo or 
more, each day, taking great rn1·e not to urcak tho 
worm, else it will lie very clillicult to recover the enu of 
it again; and an aurrss will lie limned. not only at the 
s•ppurated part, but likewise through the whole wind-
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ing of the musclrs, where the dead Jmlrifying worm re
mains, which gcne1·aJly occasions very vl>stinate ulrer·s. 
Dul'ing the extraction of the worm, the patiC"nt should 
br plircl with hitter aloc.:tic nnd other anthclmintir mc(.li
ci11cs. in oJ'c1rr to dislotlge the wol'm tl1e sooner from his 
tenement. "'hcu the wnrm is totally extracted, the rc
mai11ing ulcer may be h·eated in the same m:mncr as 
othrr common ulcers; nor docs any fartbrr inconveni
ence 1·i'rnHin in the pa1-ts of whicli itliad 11ossession. This 
disease, simply considcrctl, very rarely, if ever, proves 
mortal. 

DRAG, in sea lrlnguagc, is a macliine consisting uf a 
slrnrp, scp1arc, iron ri11g·, encircled '' ith a nt"t, and com
mn11ly used to take the wheel off from the platform or 
bottom of tlw decks. 

DRAGOMAN, or DRoGMAN, a trrm of general 11se 
throu.~;h the Ea~t. fo1· an interpreter whose oflice is to fa.
CilJ';.te cnmmcrce between the OJ•ientals and occidentals. 
,.l'lirsc arc kept by the amba:s.sadors of Christinn nalions 
rt'siding at the l:>orte for this purpose. 'I'hc wortl is 
formed from the Arabic targeman or tm·ginurn, of the 
YCl'b taragem, he has interpreted. From dragoman u~c 
Italians foJ'rnc<l dragomcmo, and, with a nearer relation 
to its Arabic etymology, tnrcimamw; wl1cnre the F1·cnch 
and our frucheman, as well as dragoman ancl drogrnan. 

DRAGON'slte11rl ""'!tail, arethr nodes of the planets, 
01· the two points wherein the ecliptic is intersected by 
the orhits of the planets, and paiticularly that of the 
moon; making with it angles of five deg1·ccs and eigh
teen minutes. One of these points looks northwm·d, 
the moon lH1ginning thrn to ham nortbwa.r<l latitudc; and 
the 0U1r1· southw:wd, where she commences south. Thus 
ltc1r drviation from the ecliptic see1ns (acco1·ding to the 
fancy or some) to make a figure like that of a d1·ngon, 
\\hose brll)' is whert• she has the g1·eatcst latitude; the 
intr1·scrtion rrprcsctttinp,· the hca1l and tail, from w11irh 
rescn1blance the denomination arises. .But it must he 
observed that these i1oints abide not always in one place, 
but Jia,-c a motion of their own in the zodiac am! retl'O
g1·aclcwisl'. 1Ju·ce minutes rlcven seconds per day, com
plrting thci1· ri1'Cle in 18 years 225 days: so that the 
moon can be but twice in the ecfjptic during her month
ly period. but at all othrr times she will barn a latitude 
o1· declination from the ec1iptic. It is about these points 
of intersection that all edipses happen. They arc usu
ally clcnotl'd by these characters, !6 drag·on's hr ad, am! 
~ dragon's taiJ. 

DRAGON, h1 zoology. Sec DRACO. 

DRAGON'S blood, a gummy resinous substanrc so cal
led, whkh is brought from the East Indies, cithel' in oval 
ih'ops wrapprd up in flag Jean's-' 01• in larg·c masses com. 
posed of smaller tears. It is said to be obtai11rd fl'om 
the palmijuncus draco, the calamus rotnug, tlie drarena. 
dra.1 u, the pterocarpus draco, an<l several other ''rgc
tables. In the present practice of rnl'tlirinl', it is wry 
littlr if at all used, either externally OI' internally. A 
solution of th-agon's-bJood in ~pirit of wine is used for 
stainiJ1g marble, to which it gir-es a red tinge. wliirh 
penetrntrs more or less derpl} according to thr heat of 
the ma1·ble during the time of application. nut as it 
flprrails at th<• same time that it sinks rlr'P· for fine dc
si,gns the ma1·hle •h~uld be colcl. M. du Fay say•, that 
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by a1\tliug pitrh to thL• solution the colour m ny be ttu. 
tiered urepel'. 

DRAGOS-FLT. See LIBELLULA. 
DRAGON-SHELL, in 11atul'al higtory, a name given by 

people cm'ious in .:;hdls to a species of ronrnmc·i'·atcd pa .. 
tell a O<' limpet. Thi> hag a top Hl'Y much bent, and;, 
of an ash-colour on the outside, but or au elegant aud 
I.night flrsh-roluur within. It has IJcen found sti1 king 
on the lmck of a torttJisc, as the comm011 limpets do on 
the sidrs of rocks, and some have occn found affixed to 
lal'ge: shells of the pinna marina. 

DRAGONNE'E, in herald1·y: a. lion tlragonne 1e ji:i 
where the u1iper half 1·csembles a lion, 11ll' •1tl101· half 
going off like the hin<le1• pa1·t of a d1·agn11. The same may 
be said of any other beast as well as a lion. 

DRAGOON, in military affairs, a musquctecr mount. 
cd on hol'seback, who sometimes fights 01· marchrs on 
foot, as occasion l'eq ufrcs. l\Irnagc derives the word 
dragoon from the latin draconarins. which iu Vrgctius 
is used to signify soldier. But it L• more probably de
rived from the Gernrnn targen or dragen, which significe 
lo carry. as being infantry carried 011 horsl'l1ack. Dra. 
goons arc llivided into brigades as the ravalry, and rath 
regiment into trvops, each troop having a captain, 1icu
tc11a11t, cornet, quarter-master, two se1jeants, three cor
pornls, anl.l two Urummers; some rcgimc11ts han haut
boys. Tiley are very useful on any expedition that re. 
quires despatch; for they can keep pace with the raraJ. 
ry, and do the duty of infant<'y. 'l'hey encamp gener
ally on the wings of the al'my, or at the passes leading 
to the camp; and sometimes they are brought to roror 
the general's quarters: they march in the front and rear 
of Urn army. The first regiment of dragoons raised in 
England was in 1681, and called the rrgimcqi of dra
goons of North Britain. In IJattle or attacks they gen· 
crallyfightswortl in hand after the first fire. 

DRAGOO:";ING, onr of the methods usrd by papists 
for cotffcrting refractory hcritirs, and bringing tbPm 
within the pale of the Romish rhurch. The following 
method of dragooning the French protestant• afirr the 
revocation of the edict of Nantc>s, under Loui~XIV. is 
taken from a French work, tt-anslated in 1686. The 
troopel's, soltliers, and <h·agoons, wrnt into the protf's
tanls' houses, where they mru·red and ddared their 
housel1old-stnif, broke their looking-glas•es and oth~r 
utensils aml ornaments, ]ct their wine run about their 
cella<'s, and th1•ew about their corn and spoikd it. An.d 
as to those things which they could not destroy.in ilus 
manner, surh as fnl'niture of bells, linen, wea1·111g.ap. 
parcl, plate, &r. they cmTied them to the market-pl~re, 
and sold them to the Jesuits anti other Roman-rathohrL 
lly thrse means the protestants in Montnubon aln~• 
were stl'ipped of above a million of money. But th11 
was not the \Yorst. They turned the dinning-rooms of 
gentlemen into >tables for thcil' hur•••; and treated. the 
owners of the houses where they ciual'tered with the lugh· 
est i11dignity antl c1·udty, lasliing them abo1~t f~om ooe 
to another, <lay ancl night, without i11trrm1ss1on, net 
suffering them to cat 01· th'iuk; and when they began to 
sink under the fatigue and pains they had 1mde-rgone, 
they laid them on a IJecl; and IYhrn they tho11g!ot I hem 
0omewhat 1·cco•·erecJ, made theo1 rise, and repeated tlie , 
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1ame tortnrrR. Wlien they saw the blood and swe:tt run 
down tl1ei1· f'arrs :tnd other parts of their bodies, they 
sluiced them with w~tcr; and putting Oler their heads 
kettle-drums turned upside down, tl:ry made a continual 
din upon them, till thrse unhappy Cl'eaturrs lost their sen
MS. 'fo recount all tl1e ingenious cruelties exercised in 
the practice of tlragooning by tl1ese religious savages, 
would curdle the Llood of rvcn the most insensiLlc. 

DRAGS, in lhc sea language, are whatever hangs 
over the ship in the sea, as shirrs, coats, 01• the like; and 
boats whl•n towed, or whatever else after this manntr 
may hinder the ship's way when she sails, are called 
dr•gs. 

DRAINING, the art of ciearing wet and boggy lands 
of t\Jeir supcrtluous moisture, nn art of the highest im~ 
portance not only to the agriculture, but to the hralth of 
a country. It is only in modm·u times that the principles 
of this art haYe Leen well understood, and it seems yet 
sui;rcptiblc of grrat 1mprorn111cnt. 

Land liccomcs fha1·grd witl1 moisture from two causes: 
t. f'rom watrrrolkrtrcl in thclhig-hcr g·rounds, and filtrat
ing among the clifferrnt heels of gra,·el and other porous 
materials, forming springs bdow, and flowing ovel' the 
surfacr, m· stagnati11g umlcrnrath it. 2. From rain or 
·•.rater lotl~ing and becoming stag11ant on the surface, 
from the clayey or impc1·vious nature of the soil or su
prri01• statum. The fil·st of their causes bogs, swamps, 
and morasses, anti is the most difficult to be remedied. 

It may be bid down as a maxim, that s11ri11gs are 
formed in the bowcJs of the earth, Uy water percolating 
through the strata where they arc of a porous texture, 
and it continues to def:icend till it meets with a sti·atum of 
day that intercepts it in its course; where, being collrct .. 
ed in hll'gc quantities, it is forced to seek a passage 
through the porous s!l·ata of sand. gravel, or rock, that 
may be abon the clay, followin,g the course of these stra
ta till they opproach the surface of the earth, or arc in
terrupted Ly ony obstacle "liirh occasions the water to 
rise, thus fol'ming s111·i11gs. bogs, and the other phenome
na of this nature; which bring variously diversified in ilif
fettnt rirtumstances, produce that variety of appearan
crs in this t·<>spect that we often meet with. 

'fhis bring the case, we may naturally conclude, that 
an abundant spring need never be experted in any coun
try that is coYered tn a great depth with sand without any 
stratum of clay to force it upwards, as is the case in the 
sandy desrrts of Arabia, anll the immeasurable plains of 
L.' bia: nrither are W<' to rx11ect abundaut SJlf'ings in nuy 
soil that consists of an uniform bed of clay from the snr
fareto a great depth; for lt must always be in some porous 
stratum tliat the watrr flows in abundanre; and it ran 
be madt• to flow lull'izontally in that, only when it i• sup
purt1•d by a stratum of clay, or other substance that is 
equally impermeable hy water. Hrnco the rationale of 
that rule so 11uivcrs.illy established in rligging for wells, 
that if you Lrgin with sand or grawl, &c. you m·eil sel
dom hope to Gnd water till ) ou rome ro clay; and if you 
lw,;in with rht}, you c~n hope for none in abundance till 
y1m rearh to sand, gravel. or rock. 

It i• neres.,u·y that the fat•mt·t• shoaltl attend to this pro
t('S8 of nature with rare, as his sucre~s in tlraini11g bogs 
and rvrry spt•cics of damp and spouting ~rom1<I. will in a 
great measure depend upon his thorough knowledge of 
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tl1is, his acuteness in t>crcciving in C\?cr.r ca~c tl1C lcn·ia 
tions that may be occasioned by particular circumstances, 
aud his skill in varying the plan of his operations accor~ 
ding to tl1ese. As the va1·iety of cases that may occ ur in 
this respect is very great, it would Le a tedious task ls 
enumerate the whole, and dcscril>e the particular m{thod 
of treating each; \YC shall therefore content ourselves 
witl1 enumerating a few particular casrs to show in what 
manner the principles above-established may Le applied to 
practice. 

Let fig. 57, Plate XLIV. Miscel. represent a pet·pen
dicular section ofa part of the earth, in which All is the 
surface of the ground, beneath which arc several sfrata 
of porous substances that allow the water to sink through 
them till it reaches the line CD, that is supposed to 1·rJll'C
sent the upper surface or a soHd bed ofcl.ty; abovr wl1irlt 
lies a stratum of rock, sand, or gravel. In this case it is 
plain that when the water reaches the Uecl of day, and can 
sink no farther, it must be there accumulated into a body; 
and seeking for itself a passage, it flows alo11g the sur
face of the clay, among the sand 01· gravel, from D to .. 
wards C; till at last it jssucs fvrth, at the opening A, a 
sprin,; of pure water. 

1f the quantity of waler that is accumulated between D 
and C is not very ronsidcral>le, and the stratum of clay 
approaches near the surface; in that case tbr whole of it 
will issue by the opening at A, and the grouml will remain 
dry both above and below it. Ilut if the quantity of water• 
is so .t;"rcat as to raise it to a consideralJle height in the 
bed of sancl or gravel, and if that sti·n.tum of sand is not 
discontinued before it rcacl1cs the surface of the g1·ound, 
the water, in this case, wouhl not only issue at .A, lmt 
wouhl likewise ooze out 'in small strc.uns throng·h evel'y 
part of the ground between A and a., forming a bal'l'cn 
patch of wet sanely 01· gravelly gl'ound upon tl111 side of a 
llcdivity, which every attentive observer must have frc
queritly met with. 

To drain a ]Jiece of grouml in this situation is perha11s 
the most un11rofitable task that a farmer can engage in,. 
not only because it is difficult to rxecutC', but also becausl! 
the soil that is gained is hut of Yer,v little value. It is 
lucky, however, that patches of this kin<l are scl<lom of 
great breadth, although they sometimes run along the 
side of a declivity in a horizontal tlirection for a great 
length. The only effectual m rthod of draining this kind 
of ground, is to oprn a <li !el1 as high up as the highest of 
the springs at a, "hirh should be of such a depth as not 
only to penetrate through the whole hcd of sand or g1·a,·
el, but also to sink so far into the Led or clay below, as to 
make a canal in it sufficiently large to contain antl carry 
off the water. Such a ditch is represented Ly the tlottcd 
lines ae:z:i: but as the expense of making a ditch of such 
a clrpth as this would suppnsr, and of kcrping it after
wards in rrpair, is vrry great, it is !Jut in nry few cas.cs 
tliat this mude of draining would be atlvisa\Jlr; and never, 
unless whe1·e the cleclivity happens to he so small as that 
a i;rcat surface is lost for little depth, as would have been 
the case horr ii' the surface bad extended in the direction 
of the clotted line ad. 

But supposing that the stratum ofrlay, aflera11proach
in!'( to" ards the su1farc at A. continued to keep at a lit
tle clrpth below ground; and that the soil "hich Jay above 
it was of a sandy or spongy nature, so aq to allow the 
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water to penetrate it easily; even supposing the quantity 
of water that !lowed from D to C was but ve1·y inconside
Table, instead of rising out at the spring A, it wouhl B.ow 
forward along the surface of the clay among the pnrous 
earth that forms the soil, so as to keep it constantly 
drenched with water, and of consequence render it of ve
ry little value. 

Wetness arising from this cause is usually of much 
greater extent than the former; and as it admits of an 
easy cure, it ought not to be delayed; as a ditch of ave
ry moderate depth opened at A, and carried through a 
part of the stratum of day (as represented by the dotted 
lines A l<j), would intercept and ca1·ry off the whole of 
the water, and render the field as dry as could be desir
ed. It is, tl1ercf'ure, of very great consequence to the far
mer arcuratcJy to distin,guish between these two cases, 
RO nearly allied to each other in appearance; and as this 
can he casic.o,t done by boring, every one who has much 
ground of this kind ought to provide himself with a set 
of I.wring-irons, which he will likewise find use for on 
other occasions. 

·we might hrre enumerate a great val'iety of cases 
which might be reduced to the same head with the forego
ing; but as any attentive reader may, after what has 
been saitl, be able easily to dis:tingusli thcs(·, we shall on~ 
ly in general observe, that ernry soil of a soft and porous 
trxtut·e that lies upon a be<l of hard clay, whatever its 
situation in other res11ccts may be, will in some measure 
be subjected to this disease. And if it is upon a declivity 
of any considerable length, the undermost parts of the 
field will be much damaged by it, unless ditches are 
thrown up across the declivity at p1·oper distances from 
one another, to intercept the water in its descent. 

It may likewise Uc not improper llf•re to observe, that 
in cases of this natul'e, unless where the soil is or a very 
great depth, the malady will always be increased by rais
ing tl1e ridgrs to a considerable height; as will appear 
evident by examining fig. 58. in which the line All 1·e
prrsents the sul'faee of a field of this nature, and CD the 
surface of the bed of clay. Now if this field was raised 
jnto high ritlg~s, as at FFF, so that the furrows EEE 
1ksccndcd below the surface of the clay, it is plain that 
all the water that should sink throu.e;h tbe middle of the 
1·idge, would run along the surface of the clay till it came 
fothe sides of the ridge LLLLLL, which would thus be 
kept continually soaked with water. Whereas, if the 
g1·011nd had been kept level, as in the part of the field 
from G to H, with open furrows II,, at moderate tlistan
ccs from f'ach other, the water wouJtl immcdiate1y sink 
to the day, and be carried off by the fu1·rows, so as to 
damage the soil far less than whrn the ridges are high. 
If the soil is so thin as that the plough can alwai s touch 
the clay, the ridges ought to be made nat·row and quite 
flat, as from G to H: but if' there is a little greater depth 
of soil, thrn it ouJ.;ht to be raiset.l into ritlgt'8 of a moc.lc
l'ate height, as from H to Il, so as to allow the buttom 
6f the furrow to reach the clay: but neither is this ne
cessal'y where t.he soil is of any considei·able depth. 
. Some mdust1·1ous farmers having groun<l in this situa .. 

hon, IHtve b~et~ at the very grrat expensr of making a 
conrcd dram m each fm·row. But, had they l'ightly un
derstood the nature ?f the disease, they never would 
haYc thought of applymg such a remedy, as must appear 

evident at first sight to those who examine the figure. 
The success was what might be t·xpcctcd from sucb a 
foolish undertaking. 

These obsct•\rations, it is hoped, "ill IJ(' sufficirnt as to 
the manner of treating wet, sandy. or JlOl'OU!i soils. We 
now proceed to take notice of such as arc of a stiff clayey 
nature, ~"hich _are often very diffe1·cnt in appcaJ"ance, 
and require a different treatment, from tht·fie. 

Su1ipuse that the stratum of sand 01· gra\'rl DC, fag. 
59. should be discontinued, as at E, and that the stl'atum 
abo\'C it should be of a coherent cla~ ey nature: in this 
case, the waler that Howed towards E, bring the1·e peut 
in on. ~very. sirle, antl being accumulated tlicl'e in grrat 
quantities, 1t must at length force a passage for itself iu 
some way; and i11·essing strongly u11011 the tq1}1el' surface 
if any one part is weaker than the l'<'St, it thC're would 

~l~·~·s~e~:~:~e "~\~ !~~~~y aJl~~'.~i~f gi~ s~~~~~~~ a~,~i· rq~t~ 
sh·ong, the water would squeeze through many •mall 
crannies, and wouhl ooze out in numl.m·kss places, as be
tween A aud F, so as to occasion that kind of wetness 
that is known by the name of a spouting clayey soil. 

'fhe cure, in this case, is much mnl'c easilv rfli·dtd 
tlrnn in any of the former; for if a ti itch of a Considrra. 
ble size is opened, as at A, townr<ls the lowermost side 
of the spoutiug ground, so deep as to pcn<'h'ak through 
the up11cr stratum of clay, ant.1 l'(•arh to the graxel, the 
water will rise up through it at fil'st with very great lio
lcnce, but "ill gradually dec1·casl' as the 1•rcss111·e from 
the water behind is diminished; and when the whole nf 
the water accumulated in this subtcnaneous resenoir is 
run off, there being no longer any pt·essure upon the clay 
al.Jove it, the whole son11 becomes as dry as could be de
sired, 3.nd continues so ever af(crwal'ds, H' the ditch is 
ah>ays kept open. 

It will hardly be necessary in tliis place to put the far
mer upon his guard to be particularly careful io his ob· 
servatiuns, that he may distinguish between the wetness 
which is produced fron.1 this cause, and that which p.,,.. 
cecds from the cause before-mentioned: because the tl-eat
ment that would cure the one would be of no use at all to 
the other. The attentive obsen•er likewise will readily 
pc1•ceive, thatifany field that is wet from this rausr ad
mits of being ploughe1l, it will be in equal danger of be
ing hurt by being 1·aised into high ridges with the nther 
kiud of damp ground before-mentioned. For as tbe depth 
of earth above the reservoir would be smaller in the 
deep furrows than any where else, there would be 1c .. 
resistance to the water in that place, so that it would 
rise there in greater abundance. AnU. if, in this case, a 
fa1·mcr should dig a drain in rach furrow, as a consille· 
rable quantity oF watrr would 1·ise into the•n, in some 
cases, the ground might be improved 01• even quite 
drained by it, especially if they should have accidental
ly reached the gravel in any one place, allhough at aa 
expense much greatrr than was ncre.5sa1·y. We take no~ 
tice of this circumstance, in some measul'c to pl'e''ent the 
prcjutlice that some inattentive obscncrs might enter· 
taiu against what was said before of this method or 
draining, from their having accidentally seen some fields 
that may have been bctte1·ed by it. 

ll •gs are only a variety of this last-mentioned I.ind o£ 
wet ground, and therefore ought in general to be drain-



DRAINING. 

ed after the same manner with the.m. Clay jg a substance 
that stl'ongly resists the entl'ancc of watel' into it; but 
when it is long drenched with it, it is. in process of time, 
in some measure dissolved by it, loses its firmness of 
texture and consistcnre, an<l becomes a sort of semifiuid 
mass, which is called a bog; and as these arc sometimes 
covered with a strong scut·f of a pa.1'ticular· kiiul of grass, 
~ith ,·ery matted roots, which is strong enough to bear 
a small weight without breaking, although it yields very 
much, it is in these circumstances called a shake-bog. 
But whatever is the nature of the bog, it is inrnriably 
occasioned by water being fnrr:cd up tlll'ough a bed of 
clay, as just now described, and dissolving or ,i;;oftcning 
& pal't of it: we say only a pat't, because whatever may 
be the depth of the bog OI' swaggle, it genel'ally has a 
partition of solid clay between it and the rescnroir of wa
ter under it, whence it originally p1·occetls: for if this 
was not lhe ca!'rn, and the quantity of water was conside
nable, it would meet with no sufficiPnt 1·csistance from 
the bog, and woultl issue through it with violent<', and 
carl'y the whole scmifluid mass along with it. But this 
would moi·e inrvitabJy be the case if there was a crust at 
the bottom of the bog, and if that crust should evcl' be 
broken, especially if the 'l_tlantity of water under it was 
very considcl'able: and as it is probable that, in may 
cases of this sort, tile water slowly dissoh'C's more 
and more of this under-r:rust, we make no doubt 
that, in the revolution of many ag·es, a grnat many 
eruptions of this kind may ham happened, although 
they may not ham been deemed &f impo1·tance enough to 
have the history of them tl'ansmitted to posterity. Of 
this kin<!. although formed of a diffe<·ent substance, we 
consider the flow of the Solway-moss in Northumberland 
tn have been; which, upon the 16th of N ovembcl' 17il, 
burst ib1 forme1· boundaries, and poured forth a prodi
gious stream of semifiuicl matter, which in a short time 
tovere1l sevrral hundl'C'd anrs of very fine arable ground. 
Nor will any one who is acqnainte.d with the nature of 
mos5, who knows its resemblance to clay in its quality 
of ~bsorbing and 1·ctaining water, and its very easy dif'... 
fusibility in it, be surpl'ised at this; as, from all these 
prope1·Hcs, it is murh better adapted for rol'ming an cx
~nsivc bog, and thel'eforc in grcatr.r clanger of proll uc-
1ng an cxte11si\'C devastation by an eruption of the water 
into it, than those that al'c formed of any kind of chly 
whakvrr. 
. If the bog or swampy ground is upon a declivity, the 

d1td1 ought to be carried aeross the field about the place 
11'brrc the lowest springs arise. But if tlic surface of the 
ground is level, or nearly so, as between A and B, fig. 
60. and the springs break out in several places, qqqqqq, 
•o •s to form soft quar;mil'es interspersed th1·ougb the 
Wh<i]cofthc field, it will be or JittJe consequence in what 
p.irtthe drain is opened; for il' it is dug up so deep as 
to allow the water to rise in it with freedom, jt will is~ 
•11e through that opening, and the field will be left per
f«·lly dry. 

llut as it may fl'cquently happen that the stratum of 
gravel is at a considerable depth beneath the surface of 
the earth, and as it may be sometimes even below the le
vel of the place into which the dl'aiu must be emptied, it 
must sornctimes be extremely difficult to make a ditch 
90 deep as to reach the bed of sand or gravel. llut it is 

lucky fol' us that this is not absolutely necessary in the 
present case; as a dl'a.in of two or three feet deep, as at 
D, will be equally effectual with one that should go to 
the gl'avel. All that is necessary in this case is, to sink 
pits (P) in the coul'se of the drain, at a modorate distance 
from one another, which go so rleep as to roa<'h the 
gravel; for as the ,·rnter there meets with no resistance. 
it readily flows out at these openings, and is car1icd 08'" 
by the drain without being forced up through the earth .. 
so that the ground is left entirely dry el'Cr after. 

Let it be carefully noted, that if you attempt to make 
your 11it in one of these soft c1uaggy places where the 
water is found in great abundance, you wilt meet with. 
very great difficulty in forming it; for as the substance 
of which it is composed ir:i soft, it will always flow int& 
the hole as fast as you tlig it; on which account we sliould 
advise not to attempt to make the pit in the swaggle or 
shake-hog, hut as ncai• it in the snlid earth as you conA 
venicntly can. However, if it is prC'tty firm, and of noi 
great extent, it i~ sometimes practicable to make a pit i11. 
the soft bog at the driest time of the year. This soft 
quaggy ground has seldom been found above three~ 
fo111·fcet deep, below which thct·e is alwaysfountl ash•a. 
tum of hard tough clay, usu::iJly mixed with stones, and 
so firm that nothing but a mattock or pick-axe could 
penetrate it; and as this is comparati\'ely so much drier 
than the gl'Duml above it, an inexpe.1'icnced operator is 
vcl'y apt to imagine that this is tue bottom that he is ill 
search of. In digging through this stratum, you will fr&. 
quently meet with small spl'ings oozing out in all dirc~
tions; some of them that might fill the tube of a small 
quill, and others so small as to be scarcely pcrcrptible: 
but w~thout regarding thesr_- you must continue t.o dig 
on without intermission till you come to the main hotly 
of the 1·cscrvoir, if we may so call itt that is contaiued 
in the rock, gravel, or sand, which you will generally 
find from two to four feet bc[J>w the bottom of the swag
glc, and whirh you will be in no danger of mistaking 
when you come t!> it; for if there has been no opening 
made beforn that in the field, as soon as you break the 
crust immediately al.Jove. the gram] or rock, the water 
bursts forth like a torrent, au<l on some occasions l'iscs 
like ajet-d'eau to a considel'aLle height above the bottom 
of the ditcl1, and continues to flow off with gl'eat impe
tuosity for some time, till the pent-up water being drain
e<l off, the violent boiling up brgins to subside, and the 
strength of the current to alrn.tc; and in a short time it 
fiuws gently out like an ordinary spring: allowing it to 
l'emain h1 this state, the quaggy eat-th begins to suLside, 
and gradua11y becom('s firmer and firmer every <lay; so 
that, in the s11ace of a few months, those bogs which were 
fol'merly so soft as hal'dly tn suppol't the weight of a small 
dog, become so firm, that o:x.~n and horses may treaU upon 
them without any danger of sinking, at tlte very wcttckt 
season of the year. We haYe known a field of this na
ture that, by having only one such pit as has now been 
<lesrribcd opened in it, was entirely drnined to the dis
tance of above a hundred yards around it in every di
rection. But as it is possible that the stratum in which 
the water runs may be in some places interrupted, it will 
be i1~ grn.cral expedient to make several of thesr pits, if 
the firld IS or gl'eat rxtrnt, always ral'rying the drain 
forwai·d through the. lowermost pnrt of the field, ur :LS 



DRAINING. 

near the <111ag as yeu conveniently can, and sinking a pit 
whrrrvcr you may judge it will be most necessary. But 
if thr stratum of gra1·cl is not interrupted, there will be 
no 'iol<nt burst of water at 011ening any of these after 
the first. To keep these wells from closing up after they 
are ma<le, it is :tlwa~s expedient to fill them up with 
small stones immediately after they are made, which 
ought to rise to the height of' the bottom of the drain. 

If the whole fiel<l that is to be drained consists of one 
extensive bog, it will rrquire a long time before the whole 
wol'k can be entirely finished, as it will be impossiule to 
open a ch•ain through it till one part of it is first drain
e1l, and becomes solid ground. In a situation of this 
kind, the undertaker, aftc1· having opened a drain to con
vey the water from the lowest pat't of the bog, must ap
proach as ncal' to the swampy ground as he can, and 
the1·e make his first pit, which will drain off the water 
from the nearest parts of the bog. When tl1is has con
tinued open for some time, and that part of the bog is 
become so soli'l as to admit of being worked, let him 
contiuuc the ditch as far fol'war<l through it as the situ
ation it is in will admit of, antl thrre sink another pit, 
and proceed gl'a<lually forward in the same manner, 
making cross-cuts where necessa1·y, till the whole is fin
ished. 

In this manner may any hog or track of spouting 
ground of this nature be rentleretl c.lry at a very incon
siderable expcnsr; and as there can IJe no other method 
of draini11g ground of this sort effectually, we recom
mend the study of it to the attention of every diligent 
farmer who may have occasion fo1· it. Let him fil'st be 
extl'cmrly cautious in examining all the circumstances 
of 11is particular fields, that he may ue ce1tain which of 
the classes above enumerated it may be ranked with; and 
when he is pe1frctly sure of that, he may pt·oceed with
out fear, being moralJy certain of success. 

There is, however, one kind of damp ground not yet 
particularly specified. The soil we have now particu. 
lal'ly in view consists of a deep strong clay that does not 
1,ta1·y its nature even on the surface, but in as far as 
manures may have rrndered it more friable and tender; 
the colour usually inclines to a reddish cast, and fo1· the 
most pa1•t it is situated upon the side of some declivity. 
This heel of clay readies to a great depth, without any 
-vru·iation, and is intermixetl with a consi<leral>le quan. 
tity of small round stones. Many soils of the sort now 
described are apt to be continually moist and full of wa
ter· during the winte1• season; but when the dry wcathrr 
of summer sets in, the moisture is diminished, and the 
sul't'ace hcromrs hard, and it is rent into many large 
g;ips which allow free admission to the sun and air, so 
as to scorch up olmost every lJlant that is sown upon it: 
and as these soils ai·e usually in themsoh"cs 11atur.1lly 
t'crtile when <lrained, it is to be wishrd that some method 
,·onld be discovered that would Ue less expensiYe than 
''hat is usually practised with regard to soils of this 
Hiutl in Essex; ·wllere they make covered drains of two 
a11d a half feet deep, running diagonally through the 
whole field, at the clistance of 20 feet from each other. 

With regard to the making of these drains we ha1'e 
the following directions by T. B. Bayley, esq. of Hope, 
near Manchester: }'irst make the'main drains down the 
slope or fall of the field, When the land is very wet, or 

has not much fall, there should, in general, be two or 
these to a sta~utc acre; fur the shrwtC'I' the nar1•ow drains 
arc, the less Ir able they will be to accidents. The widU. 
of the trench for the main drnins should be 30 inrlu-, at 
top; but the "iclth at the bottom must be rt·gulatcd by 
the nature _an~ size of the materials intC'ndctl to be used. 
If the <lram lS to be made or bricks ten inrbrs long 
three inches thick, and four inches in brradlh, tlirn th~ 
bottom of the drain must be twelve inthc'; hut if the 
common sale bricks are uscc.l, then tht~ bottom must bo 
p1·011ortionably contracted. In both cases tlwrc n10,t be 
an interstice of one inch between the bottom lll'ick and 
the sides of the trench, ancl the ''acuity must be filled up 
with straw, rushes, or loose mould, For the purpase of 
making these drains, the bricks should be moulded ten 
inches long, four broad, and three thick, which dimcu. 
sions always make the best drain. 

The method to be 1rn1·sue1l in constructing the main 
drains is as follows: 'Vhen the gl'ound is soft and sp011• 
gy, tl1e bottom of tho drain is laid with bricks placed 
ac1·oss. On these, on each side, two bricks are laid Oat, 
one upon the other, fo1·ming a 1.kain six inches high anJ 
four broad, whicl1 is covered with bricks laid Oat. 'When 
thr bottom of the trench is fouud to be a firm anti soli~ 
body, as clay 01• mal'le, the bottom of the drain docs not 
then require being laid with bt·icks. In that ease. the 
sides are formed by placing one brick eclgeway' instead 
of two laid flat. 

rrhis latter method is muc.:h cheaper, anil in such land 
equally durable with the other. Whcu stones Ol'c use<l 
instead of bricks, tl1e bottom of the draill'should be about 
eight inches in width. And here it will be proper to re
mark, tl1at in all cases the bottom of the main drains 
must be sunk four inches below the level of 1lu• narl'OW 
ones, even at the point where the latter fall into them. 

The main draius should be kq1t open till the na11-ow 
ones are begun from them, aftei· whieh they may be fin· 
isl1ed; but before the ea1'th is returned upon the stones or 
bricks, it will be advisable to throw in straw, rushes, 
or brushwood, to increase the freedom of the drain. 

The small narrow dl'ains should be cut at the di•tance 
of 16 or 18 feet from each other, and should fall into the 
main drain at very acute angles, to lll'C\'e11t any stop
page. At the point where they fall in, and eight or ten 
inches above it, they should be made firm with brick or 
stone. These drains should be 18 inches wide attop, and 
16 at bottom. Fig. 61. represents a field with drains 
laid out according to l\1r. Hayley's method. The black 
lines represent the main drains, and the dotlecl Imes re
present the narrow drains communicating with the for· 
mer from all parts of the field. 

The celebrated Mr. Elkington's method <lilfcrs very 
little from that which we have now laid down, except 
that in draining lands of the first description pointed out 
in this article, ·viz. those which arc rcudcrecl wet lly wa· 
tcrs confined unde1-the smface, ancl attrrnptiug to rise 
in the manner of sp1·ings, he employs that .-cry useful 
instrument, a tll'aining auger·, which he obserlCR ne~ 
not be above two inches in <liamete!'. He was k1l !o this 
discowry by attempting to dmin a piece of gri,und of 
this kind on bis farm at Prillrrthorp, by makin;; a trenc.h 
of five feet deep, but without ourcess: he thougl1I it 
might be of use to know what kind of strata lay Wider 
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the trench. Ac2orUi1qly he foPred an iron r.1•vw, of 
about ouc inc11 aJ11l a halt' in dia111etr1·, thrrr feet tlown; 
a11d UJ'' 'l taki11g it out, was agrrea.Uly su1'priscd to find 
a gl'cat 411antity of water burst fm·t!J. an cl l'Un down tho 
trt·nrh. '!'his h•d him to think of applying au auger, an 
insll·ument fitter for the put'poso or hq1-inp;. which upon 
trial he found equalled his expectations; n.nd by rontinu. 
ing the ~amc plan with the auger at lai::;t drained all the 
"et parts of his frU'ln, which Wl'rr numrrous, and had 
pt·a,·cd drstructh•c to his shcrp, hy iiulucing the 1•ot. 
\\r.hcn a morass is to br drainc1\, his fi1·st olijcct is to as
rrrtain the clii·rrlinn in wl1ich the tr'rnch is to be dug. 
The vriuripal of his rulrs for this, as Jaid befoi·c Urn 
Board of Agrirultw·r, ai·c thcsr: 1. To obtain as murh 
knowledge as possible respecting the strata in the 11eigh
bour!Joud. 2. To dirN·t the trrnrh so as to liit the IJot
tom of the bed, which occasions thr mischief, and the 
pas•tirular spot whrrc the main spring lit'R. S. If there 
m·c nu'ious IJctlB through which the water issues, to pre
ft•r tbr stone one for d1·aining the whole; and tn make 
the t1'f'ii.h from six fo right yard8 l'l'om the tail of the 
bed, whu•c UJC Mck ends, liccat1."!f'. in linH'stonc and other 
rorks, the tail, as it is tc>rhniralJy term ct.I, i~ h~tl'dcr than 
any othl'l' \HU'l of the rock; but a few yards ahove it, it 
i.; softer, and tl1c watc>r is morr arrrssilJlc. The tail of 
thC'se bC'dS may oft<'n I.Jc found jutting out in a point. 4. 
'l'o c.lirrrt the trench in a line with the bottom of' the hill; 
as it makes the I.Jest separation lwtwcf'n the upland and 
mradow indosm·cs, wh<'re the s11ri11g ran be !Jest inter
reptrd. The trench. hnweve1·, must be carrier\ in or near 
the. linr of the spring; fo1· ir it divcrgrs to any distance, 
all ehanrc of 1·cacliing tlie spring by tapping is ovet·, and 
th• labour of digging it probably lost. 5. To make a 
new trench ratlwr than to tap the ~11ring in any ol<l 
brook or run of water. 6. and lastly, Having fixed on 
thr lim• of <lit('.ction, and ma1•kr~l out tho trench, to be
gin a.t the bottom m· lowest Jew!. ral'rying the trench 
gr111lually up. Tile fall of the watm· need not be above a 
few inches in one hundred yards. 

With respect 1.o the ma.in drain or hrnrh, if it can be 
made a fence, Mr. Elkington vrefors leaYino; it open; if 
not, he a;fviscs it to he covC'rrd. He thrn makt•s it rithcr 
of brick or flat stones, a.nd adds, thnt a trench made of 
apa1'1icular kind of llricks, invented by him, will last fur 
50 or I 00 Jea1·s. 

DRAMA, a poem containing some rrrtain ar1ion, an cl 
l'<'prr,cnting a true pirtul'e of human life, for the delight 
and improvement of mankind, 

The prindpal species of the dmma are two, comedy 
and tragNly. Some others tl1e1·e arc of less note. as 
pai;toral, satire, tragi-cometly, opera, &c. See PoE
TR.v. 

DRA!llK, among farmers, a term used to denote wild 
oafs, which ncn·r fail to infest worn-out lands; so that 
whrn 11lowrd hm•ls run to these weeds and thistles, the 
f;1rrnrr knows it is liigh time to fallow thrm, 01• else to 
1IOW them with hay-seed, and make pasture of them. 
Some indeed dcstl'oy the drank, by sowing the lands with 
b1·nns, and letti11g loost• sht=>ep upon them when young. 
'J'hi• must be done in dry weather, and the sh ·cp will 
eat up the drank and other weeds, withont touchiug the 
btanc;;. 

DR.\PERY, iJ\ ~culptm·e and painting, si1mifk~ U1c 
°VO'J. 1. 104 
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l'rprrnentation or the clothing oflrnman figures, and al.SC> 
hangings, tapestry, cul'tains, and most other things that 
arc not figm'Cs or landscapes. Sec DRA.Wnm, and. 
} 1AIN'l'1NG, 

DRASTIC, in physic, an epithet bestowed on such 
medicines as arc of present rfficacy, potent in their ope
ration, and is commonly applied to cathartics. 

DRAUGHT, or DRAFT. See ARCllITJ:CTUllE. 
DRAUGH'l'-HooKs, arc large hooks of ii-011, fixed on 

the cheeks of a cannon~caniage, two on earh sitJc, one. 
11ear the trunnion-hole, and the other at the train, dis
tinguishod by the name of fore and hind dl'aught-hooks. 
Lai·gc guns have draught-hooks near the middle transum, 
to which are fixed the chains that serve to keep tht~ 
shafts of the limbers on a march. The fore and hint. 
hooks are used for drawing a gun ba.ckwa11l.s or for
wards, by men with strong ropes, called t1l'augllt-ropcs. 
fixed tu these hooks. 

DRAW, in the sea-languap;e. A sl1ip is said to draw 
RO much water. according to the numl.JC'r of feet s:ic sinks 
into it; so that if a ship _ sinks into the watel' 18 feet pcr
pendicul:wly, she is saitl to draw 18 f'crt wattr; and ac
co1'di11g ~L., she draws mo1·e 01· less, she is sit.id to be of 
more 01· less 1.franght. 

DRAWBACK, in comnwrce, certain du ti rs, rilher of the 
customs or of tho excise, allo\1,-ed upon the expol'tation 
of some of ou1· own manufactun·s; or upon cct·tain fol'
rign merchandize that has pait~ duty on impot'tation. 
The oaths of the merchants i1uporting and cxpo1·ting are. 
~·cquircd to obtain the <lra\\ back of foreign ~oods, affil'm
mg the troth of the ofticcr's certificate of the entry, and 
the due payme11t of the dutiC's; and these may be made 
by the a1;ent of any coqioration 01· company, 01· by t110 
known scr\•ant of auy merchant usually employed in 
makin.~ his entries and paying his customs. In regard 
to forrign goods entct·ecl outwards, if less quantity or 
value is fraudulently shipped out than is CllJll'essr<l in 
the exportel''s certificate, the goo<ls mentioned in it, o.r 
their vaJuc, are forfeited, and no drawback allowed. 
Foreign goods c~>ortcd by certificate, in order to obtain 
the drawback, if they are not shipped or exported, or if 
they arc relandrd, unless in case of distress, to save 
them from perishing, are to lose the benefit of the 
drawl.Jack, and at·e forfeited, all their value, with the 
vc..c;sels, hol'ses, carriages, &c. employed in the reland
i11g them; and ~11~ persons employed in the rcJanding, 
or by wl.Jose i11·1v1ty they are rclarnled, or into whose 
hands they shall knowingly come, are to fo1-fcit doulllc 
the amount of th~ d1·awback. Officers uf the customs 
ronniring at, or assisting in, any fraud relating to rc1'
tifi<:atc goods, besides other penalties, are to forfeit their 
oflke, and to suffer six mouths hnpr·isonrnrnt, without 
Ual1 or mainprizc; as arc also masters, or persons be .. 
longing to the ships employed thel'ein. Bonds given for 
the exportation of certificate goods from England to frc.
land, must not be dclirnred up, nor dra\\back allowed 
for any goods, till a ccl'tifiratc under the hands and seals 
of thccollccto1· or compti·oLirl', &c. of the customs is pro
duced, tf:stifying tile landing. 

DuAwllRIDor~, a bridge made after the manner of a 
flool', to l.11:aw up, or kt down, as occasion serves, before 
the gate ol a town ur castil'. Sec BRrnoe. 

/I. tlrawbridge way be made :1fkr several di.lrerellt 
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..111o<ks, but the most rommon are made witl1 plyers, twice 
ihe length of thr gatr, and a foot in <liametrr. The iu-
11er squaJ'e is tran•rscd with a cross, wl1icl1 sc1·,·cs for a 
Munterpoise; and the chains which hang from the ex
tl'emitirs of the pl) rrs, to Jill up or let down the b1·idge, 
are. of iron or b1·ass. In na.vi~able rivers it is sometimes 
necessa1·y to make the middle arch of bl'idges with two 
rnoveaUle platforms, to be raised occasionally, in order 
to let thr masts and rigging of vrssels pass through. 

DRAWING, in painting, is the accurate.> re1wesenta
tion and just symmetry of forms andpro11ortioi1s; whence 
a painte1· or srulptor is said to know much or little of 
drawing, according to his skill in these respects; and in 
like mamH'l' a figure of a man 01· othet· animal, a build
ing, or any otltcr object rrpresentl'(], is said to be in 
•h·awing or out of drawing. Drawing may justly be 
consi~lel'ed as the basis of 11aintint~;; for it is but labour 
lost, when the painter endeavours to disguise by ingeni
ous a1·tifirrs of colunr, the ckfccts of forms which are 
fumlamrntnlly inconcct antl incoherent. 

Amongst the a1-tists of antiquity, Apel1rs is t'Ccortlctl 
as the most t•mincnt for tJ1c beauty of his drawing. Since 
the rcviv<ll of the arts in Italy, Michael A11grlo appt•ars 
the must lc:a1·11ccl tl1·;rnglitsman, Raffac-Uc the most cor
rect and graceful. The Roman and Florentine schools 
liave excelled all othc1·s in this fundamental vart of11aint
ing. Of the former, Ralfarlle, Giulio Romano, Poly
dorc, and their scholars; of the latter, M. An,!)dO, Leo
nai·da da Vinci. aml And1·ea <lei Sarto, have l.JCen the 
most ex<'rllent. In tl1e Bolognese school Annibal Cnr
arci is partirulal'ly c.listinguishl'd. In the F'n.•nch school 
Poussin, Le Sueu1·, and Le B1·u11; in our own, £\.1ortimer 
and Barry have l>ccn the most celelJrat<'d. 

DRAWING, a l'rprcsentation of objcrts on pnptr, Uy 
means of cl1alk, lead, cha1·coal, crayon, or comnwn ink, 
or of Indian ink, or watcr.cnlou1·s. \Vhcn the lattct· 
method is used. it is callrd a washed or coloured tlt·aw. 
ing. Tliis mode has of late yca1·s been improved in a 
-singular degree, and it is at presn1t practised with un-
1wcrcdcntctl cxcrllcnce in England and otl1er countries. 

The drawing of great masters are frequently nothing 
more than such stuc.lics as they b~wc made of various 
parts of their works, diligently designed aftet· naturr; 
as, in an historical subject, heads, hands, feet, 01· entire 
figures, draprrics, animal~, trees, arnl, in sho1't, every 
ol.Jject that can entc1· into the composition of the wo1 k. 

lJRAWING, art of· The art of' delineating ol\jet!s on 
tl1e snrf'arc of any substance ,...-hatever. The fu11da111en~ 
t:tl pa1·t of this a1'.t is a kuowkdge of geometry and per· 
spcriive: the study of botli is therefo1·e the fi1·st step to
W<tl'tls the attaiument of the al't of dl'awing. Sec GEO· 
METU.Y an<l P.EnSPF.OTlVE. 

'!'lie study of this art has at all timrs been held in high 
estimatinn by all polished nations, uot only on account 
ot' the lll'Jightful amusement it is capable or affiH'ding, 
but from the supe1·io1· consideration of it.;; intluence on 
-the inklkct and judgment, by formi11g the rye, and with 
it the mind, to habitual discriminations of dimen-;ion, 
reguhll'ity, proportion, antl order. Thr·rc is on re,·ortl, 
n Sa) ing of Thomas ('arl of A1·undc1, lort!rnarshal of 
En~land, "that one who could not Uraw a little would 
11en'l' make an honest man." 

The organ of sight is one of the quickest we possess, 
~ 

and takes .in at a single glanr• on infinite nrirty of 
formfi, I.Jut 1t cannot p· 1 feet!)· rom1>rd1t•nd morr than 
one olijed at a time. nor cn•n tlw.t one arcuratdy, with· 
out stucly aml reprat~d obscl'vation. 111 ordn, tkrre. 
fore, to acquil·c a true notion of forms. the 1dudrnt mi:et 
begin by stud)ing surcrssi1cly carh rom1mncnt ]>art, 
and not pass to a srrond till hl' has wrll sto('('I\ his me .. 
m<wy by a suffi.cic11t practire of the fi1~t. otlu:·rY.isr be 
will lose his timr, ancJ infallibly protnwt his studit>s. 
Let him be careful also to acquire accuracy before bo 
attempts quirkne&s. 

rJ'he SW''{'St motle the1·eforr for the attainment of CX:• 

ceJlcnre in dl'awing·, is to brgin with fWrh plilin v;t•onie. 
triral figures, as squai·es, arthcs, rirrlcs, ornl!i, ronrs, 
and cylinders, which will be ust•ful in 1111111cro11~ furmff 
of similat· proportinn.'i, and haxing acquired sufticirnt 
farility arnl t•cadincss in these fig111Ts. 1hrn tn gh·e to 
eve1·y object its due liglit a11d shade, arrording to ite 
conc-avity 01· convex it), so as to ronYeJ thr prr·trrt idra 
Of the ele\·ation 01' dC:pl'eSSion, neal'tlCS"i 111· t.Jistaurr, of 
evHy part. 

From this, the 11c-xt strp is th<' imitaforn of thr formR 
of fruits, '"ith their kave,o;; of flowe1·s, hr1·l1A, h·Pn of 
various kinds, &r . b·iving also to each its proprr light 
and sliadr. 

The tl1il'll step is the reprrsrntation, in the same 
rnannrr, of beasts, bit·tls, Lishe~. &r. &r. 

From this the studrnt may safl'ly prorrrd to thr imi
tation uf tl1c human figul'<', beginning. as hrl'urr re. 
marked, with its ,-a1fo11s pa1·ts, as thrrJc, mn11th, hand, 
foot, &c. &c.; and thence the IJl'ad, at'ITI, ll'g, t1·1mkf 
and lastly, the who!" figure, ra1·d'ully ohsrr\'ing all its 
due proportions. 'Vhen he is suftkientlJ· nHlRtr1· of the 
naked form, let him pmceed to the ~tndy of d1·ape17, 
lea.min.~ how to rlothc a figut·e, so as to gin it c·vrry 
ac.lvantage of oJ'namcnt, without intn1·u11tion of its air 
and motion, gra--e 01· symmetry. 

To these a< q LI isitions at'c to be ~uhkd a study of nr
chitecturr, lan<.!scapr . anll all innniniate objrl'ti;i, orr;tiD 
life. See ARCHITECTURE, LANDSC.iPE, and STILL 
LJFE. 

The implements and matrrials most requisite for tf1e 
young <lraughbrn1an ?..l'C: 

'Drawing-boa1·ds for fixing the irnpt>r upon, so that 
it may not shirt, anti also for strnining it, to preve~t th.e 
rolou1·s, wlten laid wet upon the paprr, from rnttsmg .it 
to SWC'JI up, SO as to be unCV{'n. rl'!Jc simplt·st sort Ill 

mad~ of a deal-boa1·d, framed squa1·r, \\ith a stJ"Un.g 
piece acrm;s carh crnl, to prevent warping. t.;11on this 
the paper may be fixetl down with pins, waftrs, or sral· 
ing.wax, or it may be st1·ainrtl with paf>ltr or g)ue as 
follows: ha.viug w{'ttf'd the. pavc1· well with a ~pongr, lay 
it upon tl1e lwa1·d, and turning up the rdges about half an 

~:~~·~I' I~~~('~ ~~~l~1 ~:~f~~l;:s~~l;~I~ ~~~~\ ~11 1 /~~:~:H~;:~~I~~~~ 
with a cloth, thrn set it by to dry: the J>a)lrl', wluch !lad 
expanded and blistered up murh when \'rt>t, will contra~ 
in drJiug, while the crlges, being fh.t••I immonably, wdl 
st1·ain quite Oat and tight, and will be much better for 
tlrawing upon than when loose. 

The best kirul of drawing-boal'th~, J1owrnr, arr made 
with a frame and a mo\'eable i1a1111el. •qion which the 
paper ilJ simply put W!'t, and then fvJ"t<d into the frallltt 
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•·brrr it iii rnnfint•tl hy wrd.~·es ::lt tile hark. This strains 
equo.lly well, \\ 1thnui the t1·0111Jlr of pasting. su that yon 
ntaY dn it n.l tlic lil'i.'; an<l it also lo·.>ks much neater. 
T1tC . ..c li1·awin;-bo~u·1ls llHi)'' be bought. at most coluu1·
aho1>s. It is 11cct.·s~a1·y to uwnti·m. that all the angl.:s 
or d1·awin~-IJ1H\l',fS s/ioultl he C'X~V t:,· square. 

Parallel r .le1•s al'C for tlrawin,r; parallel iines very rl'a
dilH tlll'y arc matle of two picr1·~ of ebouy far.;tcnc-1 10-
gl·thrr IJy brnss l.Jru·s. so as always to move JM1·allel to 
ead1 other. 1.'hcy may he bought nf llilfl•rent kinds and 
prkt·s, at the m:Lthcmatical irn,;trum:mt make1·s'. Sec 
)N:i'l'RUllf.NT, ~l.\TllJ:aUTICAJ., 

'f-sq.uu·rs ;u•t: J'ulers made in the form of the letter 
T, which a1·c used •vi th the drawin;;-boa1·ds; the sho1·t 
end, called tile st.ock, ~eing applied to the edge of the 
board, so ao;i; to !-:li~le fo1·wal'<lS urn! backwa!'ds, while the 
lun.;part,callrtl the IJla~k, is usetl for dra\\ing lin('s IJy. 
Tnesc a.re mol'c conrnnrnut than pa1·allcl rule1·s, when a 
di·awing board is used, as IJy them you draw li11cs at 
right angles to each olhcr at once, without using the 
compasses. 

Di\·iding-compassC'S arc instruments of hrass and 
steel. for di\idi11g linrs, and layiug tlow111neasurcs from 
scales, &.c. They a1·e gc11e1·ally sold in cases, contain
ing als'> a stec1 pt·u, fol' drawing lines clcanr1· than ran 
ht- done lty a common prn, which is vc1·y useful where 

1 neatness is r::-qui1·cd; anti points with a black-lead pen
cu, for pL1tting into the compasses, when circles are to 
~· dcsrr1 .. ctl. These cases also contain scales of equal 
.part.s, "IUrh as a1·c tlcsc1'ibed under GEtn1ETRY, and 11ro
&ritA'Lurs fu1· laying down a11.;lcs. All these may be had 
at the inst1·11mcnt-rnakci·s'. 

Blark-h·ad prncil:-; arc ma1le of a mineral substance 
called plumlJagn, 01· !Jlack-kad, which is a carburct of 
iron, sawed into slips, and fitted into sticks of cerlar. 
'l'hey are of various qualities: the bc8t a1•e fine without 
any grit. not too soft, and that cut cnsily withnut bt·eak
ing. An infC'riur kiml is malle, l.Jy mixiug up the tlust 
of U\a.ck-ll'ild with gum 01• glue, and fo1·ming a compo
sition, whkh is fitted into sticks in the same mannet· as 
the brst; tht·sc ~u·c always gritty, anil do not answer so 
well for most drawings, yt.:t, IJeing cheaper, they may 
be used upon mauy occasious. It is necessary to C'xa
minc 1•cndls bcfo1·c any quantity is bought, by cuttin~ 
GOC of tl1cm, because the compositio11-penriJs, having the 
Jame 011twa1·d appea1·a11cc, a1·e often sold for the best. 

Indian ruhbC'r, or C'lastic gum, as it is also called, is a 
111bi;ta11re very muc11 likc leather, which has the curious 
and useful property of c1·asing or defacing lines drawn 
with blark-katl; it is thercforr much used f01·this purpose. 
It is brought chiefly from South America, in the form 
of small hottlrs, which arc cut up into slips. It is ori
~inally the juice of a free that grows very abundantly 
DJ Surin;un, and is like milk whC'n exuded from the tree, 
~ut s•11ln becomr~ solid when cx1wsctl to the air. 'l."'lic 
natins form balls of clav, which tliry smca1· over with 
this milk; when this mating is almost d1·y, they apply 
another, aml so on, till it is of thr required thickm·ss; 
tlH'y then mo;stl'n the clay with watl'.'r, which does not 
di'"°lvc tin• Indian 1·ub~<'t', and wash it out. These bot
tlf.s art• U8t'tl bJ the nativrs for containing water, or 
othrr liq11111·s. It is a pt•iJtlurtion rom!11011 to the East 
Indies also, wh1•ncc it is impo1'led in\ arious forms, more 

rmwenient fol' use tlian !he bottles above-mrntinnetl. 
SC'c CAoUTCIMUC. 

Indian ink. This vrrJ usl'ful w1hstnnce comes from 
China, whr1·e it is 11sP<l fur r omm1;n w1 iting, whirh is 
thc1-t' JlCl'f111·111ed with a b1·ush i11stcad of a pen. It is a 
snli·I ~1dlsta11rc. of a 1Jrowni8h-blark roloul'; muJ 1hc 
romp•):;:itif)n i<.. not known, hut is ronjcrtu1·e1l to lJr the 
gall of a spcries of cutth•-fir;h. '1hrn ground up with 
watC'r U}hll a dean tileo1· r-a.rthrn,,arc platr, it nrn) be 
either lighter or· tlarkrr, as required, IJy atlLli11g to it 
rnnrc or lt·ss water. The best lmlian ink is nlw:n·s 
stampr<l wi1h Cl1inese rha1·a -tC'rs. L1·enh.s "ith a gl·1i-:Sy 
frarture, and fee Jo.; smooth, and 1wt µ:l'ith, wh n 1·uh~ 
br.d against tlic teeth. An intt:-1·i11t· .__kin1i is made in 
England, but it may be easily kno\\n b) its g1·itti
m•ss. 'l'l1i8 is made of lamp-IJlack or ivory-bla.c.:k, 
g·ro11n<l up with gum. 

Hair-pencils are made of camrl's hair. put into a. 
goose 01· swan's quill. To choose thesf', Hl'Hfittn thi•m 
a little, and if they come to a pr-int witho11t !-iplitting, 
tlif",V al'C good; if they do not. tliry are not fit fo1· fl1·aw .. 
ing with. The brushes used by the Cl1inesr, madr. of a 
wl1itf' hail· fiLted up in reeds, al'c VC'l'Y excrllcnt for th·aw
ing, being much supe1·ior fo1· landsrapes, and nrnn) o1het• 
purposes, to ours made of camrl's II air, as tlieJ a1·t• mure 
elastic. 'fhcy are not sold here in common, I.tut tl1ey 
may sometimes tic mrt with. 

Charcoal is usetl for slightly sketching the outlines of 
Tig111·es, in orde1· to get thC'propol'tion~, prc\.'ious Lo mak .. 
ing a d1·awing in chalk. 'J'lic Liest ch:ll'coal fo1· this pur
pose is that of the willow; it is cut iuto slips, and tl1n 
st.t·okcs made with it may rasily be l'Ubbed out with a.. 
feather of goose's or duc.:.k's win~~· 

Black-chalk is a fossil s11bstanre1 resc.mbHng s]aty 
coal, which is cut into slips for drawing. Jt is gC'nrrally 
used in an instl'umcnt called a port-crayon, which is 
matlo either of steel or brass. It is much employed for 
drawing figures, and is the best substance for tltis pnr~ 
pose, in making drawings from plaistcr, or after the 
life. It is mo1·e g1•itty than black leatl, hutisof'adee1irr 
blark, and has not the glossiness of the former. lt is 
of two kinds, French and Italian: the former is soft, 
the latter hartl. 

For mellowing and softenilig the shadows into each 
other, when black chalk is used, stum11s are necessary. 
They are pieces of soft shamony leather, or blue !'"JI""• 
rolled up quite tight, and cut to a point, 

White chalk is used, together with black, fol' laying 
on the lights. This is different from common chalk, 
being much hardrr. Tobacco-pipe clay will do \'e1·y 
well instead of it. 

Red chalk is a fossil substance of a !'etl ochrey co
lour, which is sometimes used for drawittg, but not so 
much now as it fol'llie1·ly was, the black l.teing prcf(·1·1·rtlr 
howe1er, the retl being cheaper, will tlo very well for 
some purposrs. 

. Drnwing pa]>e!" Any paprr tl~at will do fo1• writing 
will do fo1· tlra\\ mg; but as the wu·e-marks in conuuon 

~~~·1i·~~1~~~t~~~e~a~~:~ i~:jo1~~~~l~;:;1c~~~1;:r ~~;:~1~a~~tl~o~~~I a;r?; 
this purpose. lt is made of \'arious sizes and thick< 
ncss. 
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Middle-tint paper, is paper of a brownish or of' a 
grey colo111", which is used for drawi11g upou with black 
and white chalk. Being of a dark colour, thestrokcsof 
the white chalk are distinctly seen; ancl it saves a great 
deal of time in making drawings, as the tint of the pa
per answe1·s for the half-shadow, so that all that is ne
cessary to be done is to lay in the dark shadows and the 
light. 

To proceed to directions for the practice of these 
rules, aRd the use of the materials which have been 
mentioned. 

.Meclumical Drawing.-In gh•ing instructions for the 
study of drawing, attention must be paid to the parti
cu]ar branch of this art, to whkh the stu1lcnt wishes 
most to a11ply himself. If circumstances lead him to 
the stndy of architecture, machinery, or the delineation 
of' objects perfectly regular; and if he wishes to draw 
plans, elevations~ sections, &c. then geomett'y will form 
the eutirc foundation of all his future acquirements. The 
study of perspective necessarily follows, antl with these 
two sciences he mu.st be intimately acquainted. To these 
he mnst add a knowledge of' the doch'ines of the 1·cflec
tion of 1·ays of light; since not only the outlines or regu
Ja1· objects may he dra.rn correctly and truly, by the 
l'ltles of geomch'y and perspective, hut even the forms 
and intensity of the various parts of the shadows of 
such objects may be found by certain and invariable 
rules, founded upon the principles of the reflection of 
the rays of ligl1t; and geometrical drawings should al
ways be shadowed according to these rules. '!'he ma
terials aml instruments nccessarx in this sort of draw
jng ha vc been already described. 

Pencils of black-lead arc used for drawing the out
lincfi, 1wevious to their being dmwn with ink, as it has 
the advantage of being easily rubbed out by the Indian 
rubber, when false Hues are made. The Indian ink is 
rubbed down upon a plate or tile, and may be put into 
the drawing-pen bclongit1g to the case of instruments, 
1Vith a pen or hair-pencil. This ink is bctte1· to drnw 
the linrs with than common ink, the latter being liable 
to run, or spread, when the drawing is shadowed. 

Having completed the outlines, lmlian-ink is used for 
shadowing, as it may be diluted with water, so as to be 
ot' Rny required darkness, and may be softened off, 
where the objects rcqui1·c it, with water only and a hai1·
pcndl. 'Tl1is branch of drawing we consider as n use
ful rather than as an omamental mt. 1t should be 
kamed by enry 11erson, as answering the same p111•
poscs with writing, lmt in a much more pufcct manner, 
iu those cases to whicl1 it is avpHca.bJc. This is parti
cularly striking in descriptions of apparatus, and ma
d1im·ry of every kind. Every one must be sensible 
bow imprrfert arc all written drscl'iptions of those ob
.ircts; wl11'r·cas a <hawing conveys, at a si11.e;Jc g'lnnc:c, 
more safo;facto1·y information than jf is possilJle to con
vey by words. In the fl!'st rudiments of <lnl\\ing, that 
is, in tlrawing grometrical figures antl oti1e1·8 of similru· 
fo~·rns, gc·nius aud taste have thrrrfurc nothing to do: 
tills degree of art is rur1·e1y of a mechanical naturr, 
''hirh, like writing. may Le alquircd by eHry person 
110.ssc:;scd of' moderate talents. 

Drawing of Jlowers,fnJits, he,.bs, trees, &r.-This 
fi1·~t advauce in al't is so easy as t-0 requil'e little else 

than strict attention to imitate thr objects J>lar.ed befote 
the cyr, obsc!'ving well those llat1itu1Rrs "hich give 
the peruliar chal'actcr of each, and ma1·k the distinct
nrss of the sevcra.1 species. In trees r~prcially, rare is 
to be taken that the oak, ash, elm, &c. &c. may rach 
have its proper and distinct trunk, boughs, and foliage 
in such a manner, that it shall be no more po!-isiblr U: 
mistake one kind of tree for another in the dra"ingtliaa 
it is in nature. Nothing is more pr~judicial to the stu .. 
dent's pl'ogress than a habit of indiscriminate forms 
which, though they denote a t!'cc in general, do not de'. 
cide its species • 

In all these the process is the same as in the first ru
diments, making first a conect outlfnc, and afterwards 
giving the lights and shades, agreeably tu !he rules al
ready lcamed. 

Drawing of beasts, birds,jishes, &c.-Tn !11isstrpthe 
student must not only study the forms of each rla.ss of 
the several animals, in the same maimer as. in the pre .. 
ceding stage, he studietl those ot' tt·ccs, but he muf-lt be. 
gin to observe the varieties or foi·m, illd!IC'l'() by tl1emo
tions of the musclC's, in all the a_ctions of thr. head, body, 
01• limbs, as well as the cxp1·rss1on of face, d1arartrriR-
tic artion, and 1.·w~ry other circumstance whirh 1\istin .. 
guishes these from inanimate objects. Jn drawing bea.c.;ts. 
he will begin to find a necessity of acquiriug a gcntral 
knowledg·c of anatomy. 

The student who is unacquainted with tl1e form an4 
construction of the sneral bones which supp<frt and go
vem the animal frame, or tlocs not know in what mode 
tl1e muscles, moving thosf" bones, are flxrfl lo tJ1rm, ran 
make nothing of what appears of them through the in
teguments Wjt}l which t!Jcy are COVt'l'Cd, w11irh :ippear
anre, however, is the objrct of his pencil. It is impos. 
sible even for an artist to copy faithfully \\hat he seeK, 
unless he thoroughly ulllk1·stands it; let him emplo) 
ever so much time and stu<ly in the attrmpt, it cannot 
but be attended with many and ;;reat mistakes; just •• 
it must happen to a man who undertakes to ropy somr
thing in a language which h(' dors not understand, or to 
translate into his own what has been \nittcn in anothrr 
on a subject with which he is not arqnaintcd. '!'hi.Ii sub
jert will be more fully trratrd under tbc l'll'-lling head, 
where, as well as in the su1Jseque11t a1·tic:ks, will also be 
found more 11articula1· inr-;tructions for the use of tLe 
111·oper mate1·i~Js for drawin.c;-. 

JJmwing the hnman jig-11rc.-The stu1ly of the humao 
figm·e lias always been considrrrd by artbts a~ tl1c most 
important part of the art. It is tl1t· mcst difficult, and 
is by many considr1·1•d as confrib11tin,; tbc most of any 
to .i;t•neral improvenicnt; tl1ough thrrc arc. some wl10 
ca:Ty this idea to too great nu extent, saying, that a 
pc1·i;on who can draw the human fi.;uJ'c. wdl. ran _draw 
every t1ti11.~ bPsitks. But this, ii is wrll kmrnn, 1~ not 
the case, there bl'in~ many artists wl10 can draw t~e 
fib·ure nry wdJ, who cannot draw land.scape, nor ~rrh1 .. 
tert·_a•r. To draw any thing wrJI, rNL111res a particular 
stucly. 'I'hr study of the figurr, however, indudcs an 
the finest principles of' th•' art; and" hen tile O)C oftl1e 
slmlr11t ba• Im n accustom rd to copy faithfully all !be 
minute circumstamTs whirh ro11stitutr tl1c c-hararter ot 
a figu1·l', and to attend to thr innumerahJc br-a•1tits anti 
graceful forms which it prt'Sents, he will be better quiJ 



DRAWING. 

lilied to pursue with advantage enl'y other branch of 
tile fit1C' arts. 

In lran1ing to draw the human figure, it is neccssa1·y 
to begin "ith each or the parts sepal'ately, and after suf
ftcirnt practif'c in that way, to proceed tu put tliem to
grthrr in the c01n11h•tc figure. For instance, the head 
being the most impo1·tant pal't of the human body, it 
should be studied first. For this purpose, the student 
&hould copy the best drawings ht• can procurn of the eye, 
mouth, 11ose, and c~u·, separately, am] on a large scale; 
and of these a front view, prnfilc or side view, oblique 
yicw, &.c:. 

The readiest matm-ials for th·awing these, as well as 
all other parts of the figure, are black chalk, or black 
lead; the fornll'r may be used either upon white paper, 
or upon midlllc-tint paper; antl in t11atcase, whitccl1alk 
may be used for laying on the lights. Black lead is 
only used upon while pape!'. A piece of soft charcoal 
may be made use or, fol' fi1·st slightly sketching in the 
grueral form, which must afterwards be gone over and 
rorrerte1l with the black chalk . The false lines of' the 
black lead may be remnved by the Indian rubber; but 
tbr student must remember to be as spm·ing as possible 
or tltis, as it is more improving to endeavour to draw 
l''·r1·y thing ror·rcct and decided at oure, and not to trust 
to the being able to cr~se the lines which are wrong. 

The shadows may he laid on by drawing pa1·allel 
rm·rc·linrR, according to the situation of tl1e part, cross
ing them occasionally, an<l softening them in with more 
delicate lines, where necessary. 

All the parts of a human figure are composed of 
rnr\'l'd suri'act'.l.i; no straight linc.<J arc ever admissible, 
hut ewry line Hhould have a grarcful turn; and it is 
this circumstance particul~u·ly, that occasions the study 
of th" figure to s·h·c so much freedom in drawing. Cal'e 
Bhoul1l hr takrn that no lines ever cross each other at 
right angks, whirh giYcs a. disagrceotblc net-like ap
Jll'ar:mrr; nritlirr should the rrossings be too oblique, 
a!i tl1l't1 they are confused; a prop('r medium will be ac
<JUired lty the study ot' good drawings or i1rints; in ge
nrraJ, l11n\l'Hr, crossing should he avoided as much 
a."I pos'libll'. Sometimes the sha<lows are rubbed in, or 
thl'i1· 1:d~t·s are softened, with a stump, which is a very 
nprthtious wny, null produces a line effect; but it should 

1 ~11;a:~;1•:~~s '~::1~ t!.\:~~~~t~~:f ~'~!;il~I;~ ~~~~~I~l' t~yc:~~~1t~n~~~ 
Ca1·e ."Ilion Id he tak1..• n not to make the lines lrn.r·sh and 
hard, like those ol' an {'ngravjn,r;; they should be softer 
and more mellow. On this account, drawings are much 
brttcr to lra1·11 from than pl'ints, as, by copying the lat~ 
ler, thl• :-;tmlcnt js ''er_y apt to acquire a dry and hartl 
tnanncr. .But we partirularly caution him to avoid co. 
pying with a pen all tlic lines in cngralings used for 
tbr ehado\\ s, whirh some. "ho ha,-c not been accustom
ed to ."ire gfJod drawings. arc apt to do. 

.Many pi-odurtions of this kind have h<'rn exerutcd 
lfith an irnmcn~ity of labour, and ham l.ieC'n thou~ht 
nry fine by those" ho had hut little knowledge of the 
art; ~(·t artist~, and those who arc good judg~·s, always 
iOns1dl'1' them a~ H'l'Y disgusting, and lament to sec so 
Dlud1 1>atirnrl' n11d lah'Hlr mi'iapplic11. 

In cnpprr-plate t•ng1·nsin,;s. there al'e no other means 
or producing •hadows lhan hy lines, al least witlt 

an equal effect; but this arises from the nature nf the 
process; amt in drawing, which is ol' a ''cry diffr1·ent 
nature, tli<'1·e is not the same necessity for them. In 
general it should be obse!'ved, that the less laboul' the!'e 
a11pcru'S in any drawing, the better it is; and tJ1at thou git 
rnry possible pRins should be takrn to make <ll'awings 
01· paintings excellent, yet this Jabour should be always 
disguised as much as possible, and the whole should ap
pear as if executed with the greatc~t case. 

In learning to draw, it is of more importanrc than is 
generally supposed, to copy from the finest work~ ouly. 
'The most prejudicial quality of a model is m~diorl' it_v. 

The had strike and disgust, but those that are noti;-ond, 
nor absolutely bad, deceive us by offering a (fa11.;\>rous 
facility. lt is for this !'eason that engradngrontrihutcs 
to the progress or the arts, when it is employed 011 sub· 
jects that are judiciously chosen; but is too often pre
judicial by tho indifferent works it multiplies without 
numhe1-. But let Raffaclle he copied by skilful cngrn
'·ers, let a young artist profit by his labours, anll wo1·ks 
'' ithout dignity and expression will soon become into
lel'ahle to him; he will perceirn to whnt an clcrntion the 
excellence of the art ca11 raise him. 

The way to avoid mediocl'ity is by the study and imi
tation of beautifuJ productions, OJ', in want of them, of 
tbe most finished translations that have been made rrom 
them: for so we may call beautiful p1-iuts. J,et a youn!\' 
drnftsman study the heads of Ralfaelle, and he will not 
sec witbout disgust the sorditl figures of hulHfcrcHt 
painters. But if you feed him with insipid substanrC's, 
lie will soon lose the taste necessary to l'Clish great ex .. 
cellcnccs. In the one case he will advance firmly in 
his carce1·; in the other he will continually totter, and 
even not be sensible of ILis own weakness. 

Ila,·ing copied frequently the pa1·l• of a fare, he is 
next to prorncd to the entir·c head, drawing first a front. 
view, then a prn6JI', a three-quarter, antl so rm, vary
ing it in e'·cry possible direction, till he is tho1·ou.e;hly 
acqnainted with tltc appea!'ance of all the prinripal lines 
in every situation. 

'l'he student should now accompany his 1essous by 
making observations on good casts and Ji,·ing model:;; 
but tnOl'C particulal'ly the former, as indiridual nature 
is srldom iinc, and there is dangel' of' copying what is. 
bad, and acquiri11g false ideas or bea.uty. Dy these ex
ercises he ·will haYe acquired some farility in handling 
his pencil, and he will be thu• p1·epa!'ed for the study 
of the whole Jlgm·e. But hefo1·c he can proceed to this 
with adnrntage, we woultl recommend to him the study 
of anatomy, for the same reasons which have been gi\ cu 
uncler· the preceding head. nut it is to be J'C'Hlarke<l, 
that it .is not ncressa1·y for the <lesigrH'r to study ana .. 
tomy as a surgeon, no1· to make himself acquainted with 
all the uencs, veins, &c. It is sufficient to study the 
skckton. and the muscles which rover them, and of' these 
he should most partku)arly makr himself familiar with 
those muscles which most frctiucnlly appear and como 
into action. For this pm·pnSL' he sliouJil procure plais
tet· casts of the anatomy of the human boc1_r, :H1d C'on
sult treafo;rs writtrn upon the fiuhj<.•rt; and if' lw ha.~ 
011po1-tuni~·. it will he proper after\\ al'lls to attend dis
cussions and lectures 011 anatomy. He shouhl aho use 
every iiossible opportunity of making oh>c.rrnUon• on 



DlUWING. 

lb· a'·tinc~ of the musrles in nature. B r ing thus tho
J';JU!:;h ly p1·. p~u cd, hl' \\ill be c1mUlerl to tin~\\ thr human 
ii ~o11·r \\ itl1 gn•nt :Hhantag('. autl he ''ill make a ll!ITC 
1·api.I pt'ap.;res<i tlrnu lie ronhl }.an d<ille \\ ;1h1rnt tlu.'SC 
in-1 ·,·ious .. tutli~s. L11til the sttHknt, hm\'t'YC r, has im. 
l11L«ll a pi·npC'l' 1·clish for brautiful prop •1 r tion."i, :~lll1 IJcrn 
\\Tll-3 1· •untkd in tlicit· principles, he s hould not procred 
tu d ·aw fr··rn lh ing nw<kis. 

in tll'awing frnm 11laister r?.sts, a good dra1 tkp{'m\.G 
11p1 n < liow111g a p1·opl'r \'iC'w. and placing the model 
111·01;t•1·I)· "ith 1·t•gard to tl1e Iig·ht, whir h should a lwa~s 
c1i;n1.• i11 obliquely from al.H1n·, as it gencr·ally durs in 
th t· da.) -ti mr. I I' a carnllc is used, it shmilll bf'; SiJ high 
as to <·Hst tl1c light clowtn\'aI'tls Lrpon the modd. The 
lig·lit should only come fr(}m nnr part, us cross-Jiglits 
'vii i 1\i<.;tl':ict am! spoil th<' shadows • 

• iJttU11dc and acti.on tifthc .,llusclc.s.-Thc grnt'J'al know
l1·<lgc of the lw1ws and musrlrs ha Ying liern i.lt'fjt1irN1 by 
tlH' st!111y or aniltnmJ, it 1·cmai119 that th ~ cll'augl1tsman 
1H' r·ar1..Jn] 11 •it to rep1·t·sent any n11pearancc of t hr m ron
tracl klo1·y to the atlit.udc of thr li~ui·r, ancl thr exertion 
1·pcrdrl'<I by it. This demands. in fart, uotlling mol'e 
than a st1·ict ilttCntiun to nature~ who never <li1·erts a 
RH1~ clc to art, unlrss it is uecessary to tlir purpose dc
Sif;11ecl. 111 this attention tht• Greek statual'ics h:nc 
pa1·tic<1larly excelled. Regard is also to Le had lo the 
diff;•rt.'llCC' nr c:iiarar ter in the person 1·eprC'SCntcd, a.s whe
ther a man Uc strong or weak, and likewise to sex, 
ngrt &.c. 

Tlir. mnsdcs in g<'11e.1·al do not appear in the female 
MO stro11gly as in 1.hl" male. No attion of a woman al
though ~he exert her utmost stl'cngth, \Viii occasinn 
such swcllit1gs orthe muscles as appeal' in ml'n; the grea
k1· quantity of fat, which Hes unde1· th{' skin of woml.-'n, 
clothing the musrlcs so geuerally, as to prewnt cn1·y 
such apperu·ancc. 

In order to represent properly and con•i•tently the 
at titutle or actlnn of the figt11't", it is of th1· hig·hcst im
pnrt:wrr to attend to the pa1·ts 01· limbs cmpln)ed in per. 
f\;l'm ing the actton and pl'Oducing tbe attitudr. For in
s anrc, if the 6gure is standing, the foot must be placed 
j11 a right line, or perpendicular to the trunk or· bulk of 
the body, where the centre of gravity may be s<1pposed 
t" fall. This centre is detenuined by the heel: or, if 
the figu1·e is upon tiptoe, then the ball of the .;reat toe 
i~ in the ccuti-e. The mu~drs of the kg which supports 
the hody ought to Le swelled, and their tendons drawn 
m or · to an extension than those of tlie other kg, which 
i8 o,1Jy placed so as to receive the weight of the body 
tow· l'ds that way to which the action inclines it. F'or 
exan.pk, suppose a man striking with a dub at any 
thing hefore him towards the left side; then let his l'ight 
l1•g Le placed so as to receive the whole weight of the 
b n1 ly, and tbe left loosely touching the gl'Ouml with its 
toes. Here the external m usclcs of thr right leg ought 
to lie exp1·essed ve1·y strongly, but those of the left 
sc arcely mol'e- than if it was in some se<lC'ntary posture, 
exrept that, in thr present case, the font being extcntl-
1'<1,_ the muscles whirh compose the ralf of the leg are in 
a rtw n, and ap11r:u· very strong. It is not incant that all 
thr muscles of the right leg, which s• pports the wf'ight 
of the llody, ought to be expressed wry strong or equal
ly sweller!, b~t those p1·inci1>ally wlticli are most con-

c~1·1H''1_ in the ~\Hon 01· po8lu.r~ th.at the. leg is then in• . 
11 or exam pk, if the h'.i; tll' tih1a '" rxtrndrcl, th('n the 
cxtr11di11g musrlrs placctl on th<.• tl1i.~lt are mo~t ~mrllt•d· 
if it is Urnt, then t!H· hr ntl i113 muse11 s anll tl1rir tl'ndun.~ 
n11prar m:ist. The like m:\J ht· olJsrr ... ·rd of tht• ulmle 

~:~~.~:~'~t~(~~~~r~~~ 't~;~~~1~s R:;.~,~~1\'~; \~:a·~~~,~~f;~·r Ti!: 
mus( ular appr~1·ancc tl11·oui::,:h the \\hole; but in thf' An .. 
trnous Apollo, aud. other tigu1·cs dispos!!d in postures 
where 11 n considc1·al.llc actions arc tksignccl, the mu8dcs 
are expr ssed mo1·c faintly. 

lt is of great impm'tancc to an nrlist to be acquaintril 
witl1 tl1c most obvious effects 11f the action of t11oot• tuus
rl t·s which are plated cxtc.•rtrnJly on the human budy, (i 1r 
thrsc nu·y with crc1·y aitc1·a1.iun of posturr, and a1•e \'a

rtous ly cnla1·gc<l anll cltangrd in their appcarnnre by 
every eml!'t that is dictated Ly the will. 

The following arc frcqucutly gi\'l'n as a few inst.anrn 
of thr natm·a] artions nf the rnusrlt•s , anti will sra·,·e to 
<li1·cct the studrnt to a fuller inHstigation of the sub. 
jcct. 

Effects ef the exertwns of the 11111cles.-lf either ortho 
mastoid muscles act, ilic lica<l is timll'tl to the contrary 
side, and the musc1c which pe1·forms that artion a111wars 
very plain unU.cr the skin. H the arms are lifted up1 

the deltoid muscles placed on the shoulders, whith 11er
form that action, SW('ll, n11d make the extremities of the 
SJlin rs of the shoulder-Llades, called the tops of the 
shoultlrl's, appear indented or hollow. The shoulder .. 
blades following the elevation of the a1•ms, their basee 
incline at that time obliquely downward. If the arm1 
at·c d1·awn down, put forwards, or 11111it'd hatkwarda, 
the shuulder~Llhules necessarily vary their poi:iitio11s ac
cordingly. All the•e particulars al'e to be lcarnecl by 
consulting the Jire only: when bcjng wrll ar'Jllaintcd with 
what thcu appears in every action, the stullcnt will hi! 
ahlc to form an adequate idea how it ought to be U• 
Jll'C'flSC d. 

'Yhen the cubit or fore-arm Ls bent, the biceps has itl 
belly very much raised. The same happens i11 the lri· 
ceps, when the arm is cxkndcd. The straight musdes 
of th<' alJ<lomcn appear n1·y strong when risi11g from 
a derumbent posture. Those pa!'ts of the great se~ra.. 
tus muscle w\1irl1 are recri red i11t11 the teeth or bt'grnntngs 
of the obliriuos desrr11dcns muscle immc1Jiately be\uw, 
arc very mu rh swelled wr1cn the shoulder on the same 
side is brought forwa1·ds; that se1•1·atus muscle then be
ing employed in til·awing the scapula forwards. 

'l'hc long extending muscles of the trunk a~t alter· 
natdy in \miking, after this manner: if the right lrg 
bears the weight' of the Lody, and the left is in transla. 
tion aH on tiptoe, the last-mentioned musdes of the back 
on the left side may Le obsened to Le tumefied on !he 
other si<lr about the rrginn of the leins, and so on tho 
other si<le. The t!'orhante1•s, or outward and upper· 
most heads of the thigh-boors, vary so greatly !"the~ 
positions, that no precise observations can explam tbed' 
se\•eral appearances; Lut the study after the life ought 
to be chiefly relied on. If the thigh is extended, aswhra 
the "hole weight of the llody rests on that side, the r;1 .. 
treus or Lnttock-muscle alters its appearanre; and if~ 
thigh be drawn backwards. that musr\e ap)){'RMI still 
mo1-e and more tumcfied. When the whole l•g is dra .. a 
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11pwar<ls anil forwarrl•, and at the same time the foot is teats, anrl the pit betwixt the colla1·-boncs or a woman' 
indinC'll inwal'tl"i, the ll)J}Jt'l' part of the sa11orius mus- make an cquilater·al trinngh•. 
de a1•prar-; to 1·isc vrry sfrongJy; jn other positions of Fur the brC'atlth of the limbs 11 n prrrisc measu1·es ran 
the thigh, that musrlr makes a fur1·owing appearrnre in br. gin·n; berausc the m. a"-nrcs tl;cmsrlrcs arr ('h ange
its wholc p1·ogl'rsf1. If a nrnn is upon tiptoe, thecxternl- able, arconling to the quality of the pc1'Sons, and accor
ing mu~clc., of the lrg placccl on the fore-part of the ding to tlie movr mcnt uf the musd,.s. Jn gcne1-n.J, hnw
thigh, anti those of the foot tl1at mm pose the calf of the ner, the lian1!s m·c tw1re as long as they :-ire lm.;.u.l. amt 
lrg, appear very stmng, and the long peronreus makes a each of their pa1·ts has it.-; length, breatlth, "ml thirk
considcrable intlrntaforn or ful'rowing at that time. in ncss. The m~il upon the fi11 ~r 1· is about half the jolnt it 
its progress on the outside of t11c kg. S1·e ).1uscu:.s. is upon. 'I'he length of the foot is a sixth pal't of tl1e 

Symmt•try, 01· lll'opcu·tion, will be best learned by co- height of a prrsl)n;. anti tlie length is five-cit!;l1tli ~ 11v11·e 

pving aftrr the :mtiquc statues, ol' which plai.-;ter casts than the brt•adth. The l en.~·th of thr fa re am\ hancls ought 
t8ay be easily p1·otm·r11. Natu1·r, which in the forma.- to Uc exactly cq11nl, anti makes I.Jut just the tenth 1m1t of 
tion of e\'ery Rpccirs, seems to have aimed at the Inst a pe1·son·s hri,ght. 
drgrre ofpr1:rr:etio11, docs n.otapp~ar~o.have been equal. Tire rulrs in d1·aw!ng chiMren are as foJ1ow: Some 
Iv r·mlititotis 111 the production ol rnd1nduals. P;ut'> of make a cllihl to contain five n1casu1·cs of the head, viz. 
i~dJ,·iduals ue frequently as beautiful as pnssible, l>ut f1·om the top of the head to the pt'ivities threr, anti in tile 
a rom111t•tc whole is nrvct· to be mrt with. thighs a111l l r~·s two mo1·c; the breadth bctm.'e n tliL• two 

The 1m1cticr of the aneirnt G!'cek statual'ics was, to shouh1erA the lrngth of a head aml a half; the b1·catlth 
: &rkrt from rnriou~ individuals the must beautiful parts, of the body above the naval the kngtli of onr head; and 
· and by coml.Ji11i11g thrm, to pr{)ducc figures more pct·· the breadth of the upper part of tlic thigh is the thil'll 

frcth· brautiful than nature e\Cl' presented. Sec l'no- part of two lengths of the head; the breadth of the knre 
l'ORT10Y, S·rATUES A~·rrQ,m-:. is just the measure tlH'l'C is betwixt the eyes aml tlie 

.. UtttS11r~s of the several parts of the hmnan .fig11.re.- chin; the small of the kg, and the hl'awn of the arm, are 
Tlw moderns m·t1inarily diYidc the human figure into of the thickness of the neck. 
trn farrs; that is, from the cro\\.11 of the head to the As to the Ol'<ll'r and manner of proceeding in drawing 
eolt> of the foot, in the mannc1· following. F1·om the the human figure, it is fl1·st r £'quisitc to mark tl1e exact 
crown of the llcatl to the fo1·ehcac1, is the tliil'tl 1>art of cxt('nt which you propose to gi \'C to the'' hole figure, Urith 
the farr. The facr brgins at the lowest hairs which are in he ight anti b1·radth; next divide, agrcrallJy to the 
upon the forcheatl, and ends at the bottom of the chin . most general propo1·tions; and Ua\'ing thus asC'L'1·tain<·tl 
The fate is dividt•tl into three }ll'Oportional pa1·ts: the the plate wl1ere each part is t11 l>c d1·awn, sketch the 
first rontains the fot·clica<l, the sccon<l the nnsc. and the head, then the shoulders, in thci1• exact hl'eadth; tl1e11 
third the mouth :111tl ehi11. J-l-.1·0111 the chin to the pit he~ draw the frunk or tile body, beginning with the a.1 m-pits 
f.wNm the rolfo.1·-bones are two lengths of a nose. F1·om (leaving the :ll'ms till aflrrwal'ds) aud so (lown to the 
the pit betwixt tht~ roll~tr-bones to the bottom of the hips on both sides. bring sure to observe tlic cxart 
breast one face. From tlie bottom of the b1·cast to the breadth of the waist. When you ham done this, thrn 
m'l\'al one facr. Frnm the naval to the genitals otic face. drnw that leg whi1'11 the body st am.ls UJJOn, and a'tcr. 
}'rom the grnitals ti1 1hc upper part of the kner two faces. war<ls the other, which stands loose, then <l1·aw tile a1·ms, 
'lhe knee contains half a !'nee. From the lower pa1·t of and last of all the hauds. 
the knee to the anclc two faces. F1·om the anclc to the Endeavou1· to fo1·m aH the parts of your figure with 
sole of the foot half a facf'. truth, and in just pl'opol·tion, not one a1·m 01· one leg 

A man, \\ht>n his at·ms arc strctrhrd out, is from the bigger or less than the otlu."1·; not broad shoulik1·s with a. 
longrid Jingt'I' of his right han<l to 1hc longest of his left, thin skntlrr waist. not raw and bony arms with thick 
a~ broad as he is long. ~·l·om one sillc of his brrnst to anti gouty kgs; llut kt there- br a kind of harmony autl 
thr othc1·, t 'o fat<'s. The lwne of the al'm, called hu- ag1·eement amongst the rnrmhers, a11d an ag1•ceablc sym. 
ml·rus, is thC' kngth of two faces, f'rom the sh1rnlder to mctry throughout the whole' figm·r. 
the tlb1>w. :From the end of the ('lbow to the root of' the But as the essence of drawing ronsists in making at 
littl(' ting<>r, thr bone calktl cubitus, with part of the :fi1·st a good sketch, you must in this pal'ticular lie \Cry 
handt rnntain two far.cs. From ihc box of the sliouJ- c:u·cful all(I accurate; dl'aw no pa1·t pcrfcrt or exact, till 
dl'r.bl:ulctotlit' pitbctwixtthe colla1·-bones, one fart>. If you see wltrthc1·thc whole t.lrang·ht b'-' good; arnl \\l11·n 
1ou will b<· satisfircl in the measures of l.Jreadth, from you ha,·c altC"l'C"d that to your mi11tl, you may then rin· 
the rxtrr111ity ot' one fingl'l" to the othC'r, so that this ish one pal't after· anothel' as cui·iou~ly as you can . ln 
hrradtb lihould lie equal. to the length of the Lindy, you dl'awing the e_yrs, ea1·s, kgs, arms, ha111ls, fi·l't, &c. 
mu'4t obSl'nc that the boxrs of the dliows with the hu- grcnt rcu'l', study . and pl'acticc arc l'equisite; th s must 
mrrus, anti of tlic l111mc1·us with the s!nuldr1·-bladl', be ka1·11ecl, as l11·fo1·c 1·emai·ked, by nud'ully imitating 
bear U1r pmvortions; of half' a. face, when the ;wms a1·c the best drawings you can get of cyrs, rars, ~'. fol' as 
tttttrhrd uut. The sole of thr foot is the sixth part of' to the mrrllanicnl rules of drawing thrm by lin. s anti 
the figun'. Thr thumb contains a 1wse. '!'hr inside of mcnsu1'('S, they are not only p ·1·plexril and tHHir dl, hltt 
tlm arm. l'N1m tit(' plare wli£'re tho musrle tlisapprars, also conb'ary to the practice uf the brst rnastr rs. The 
which makrs the brrast. calle<l the pectoral . nrnsr!C'. to actions antl postures of the hand arc so many nrv~ vari. 
tht' middle of the a1·111, four unsrs. Frum the middl e uf ous, that no certain rule,.j ran be ginn fm· draw in ~· th"m 
the arm to the hrgin11i11g nl' the hand, ihr 1111<es. The that will 11nirersally hol<l goo<l; and :c• the han ,•s anJ 
longc.t toe is a nose l•rng. The two utmost part• of tbe feet are <liflicult members to draw, it is nccessar~, and 
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,nH \VC\l'~lt wliilr, to brstow tlut' time nnil pnins abaut 
tLnn, ca1·<•fu1Jy imitati11g their ,-al'iow; pustutes an!l P.C
tions, so a.~ not u11Iy to an1i<l ~11 lamenrsc.; and impcr
f(•rfiun, but also to gin• them lift• :uul f']i:rit. 

In th'aw"in.t; a lahonring man, you must represent him 
with !-itrong limhs ancl raised muscles, swelling and 
~ta:uling out, c~pecially in bearin.; Uurdt'ns, dra" ing 
\\ cig·lits, kaping, walking, co111hati11g, or such-like vio
lent C'Xt'l'dS{'S. In reprrseuting pc1·~ons nslccp, ) ou must 
cnt·d\:Hy a\'oid gh ing any such vosturrs or actions in 
their lying as would 11ot in all probability atror<l r<:st; 
fo1· a g-rcat wnnt of judgment would apprar in rrprc
st•nting their limb~ m· Lodirs ~w11portecl by their own 
fo1n, and nnt by the help of something else. 

Let it be rcmcmlJrred, as a gcmc1·al oUsct'vation, aJ
wa) s to bC"gin with the right sido of the draught you 
art maki:1g, tlrnt is, on yout·own lrft side, as is Cllbtomaw 
ry in writing, fm· by so doing, you wiH always ham 
tl1C' part tliat is clnnc before JOHi' eyes. and the rest will 
foHuw "ith case; whereas, if you brgin with thr. left 
:;iclc, your hand aml ar·m wi11 rnver what you do fkst, 
and depri \'C you of the sight of it. 

E.>:vre.~sion of the passions.-Wi th 1·egard to tl1e rr .. 
)ll'CSrntations of the passions, .Mr. de Piles obscl'vcs, 
that it is absurd, as wrll as irnpossilJlc, to p1·ctcnU giv
ing suclt particular drmoustration of them aH to fix their 
nprl'ssion to certain Htrokes which the painter shou1<l 
he ol>lig·cd to make use of, as essential and inval'iahle 
n1lcs. Sec ExrnEss10N. 

JJmwin;; of drupery.-In the art of clothing the fig. 
urcs, 01· casting the drapc1·y properJy and elegantly upon 
tht•iu, many things at·c to be observed. 1. 'l'lie eye must 
11c"cr be in doullt of ifa object; but the shape and pro. 
p<1l'tion of the pa1·t or limb, which the drape1·y is sup-
11osccl to cover, must appear, at least so far as art and 
111·ebability will pel'mit. 2. The drapct·y must not sit 
too dose to the parts of the body, but let it seem to 
ilm\· round, as it were to cmlH~cc them, yet so as that 
ihl~ figure may be easy, and have a free motion. S. The 
dra11r1·ies which cover those pru·ts that al'e exposed to 
gn·at light, must not be so deeply shaded as to seem to 
}1ic·ree them; nor should those members be cross~d by 
folds that arc too strong, lest by the too great darkucss 
of tl1ri1· shades the limbs look as if they were broken. 
4. The great folds must be drawn first, and then sti-ok
cd into lesser ones; and great care must be taken that 
thry do ll<lt cross one another improperly. 5. Folds in 
gf'neJ'al should be large, and as few as possible: how
cwr, they must be greater or less according to the quan
tity and quality of the stuffs of whirh the drapery i' sup
posed to be made. The quality of the persons is also 
to be conside1·ed in the drapery. Ir they are magis
trates, their draperies ought to be Iat·ge and ample; if 
countl'y clowns or slaYes, they ougl1t to be coarse aud 
&hot't; if ladies or nymphs, light and soft. 6. Suit the 
garments to the body, and make them hen<l with it, ac
Col'ding as it stauds in or out, straight 01• crookell, or 
as it bcuds one way or another; and the closer the gar
ments fit to the body, the narrower a111l smaller must 
be the folds. 7. Folds well imagined girn much spit-it 
to any kind of action; because their motion implies a 
motion in the acting member, which seems to draw them 
forcibly, and makes them more or l""5 •tir1·ing Its the 

action is more or les:-1 Yiliknt. s. An ;U'tl'ul t'omplica
tion of ~·oltls ma cirru!a1· nrnunei• p;1·t•atJl ht•lps tlu• fona ... 
shortcnmgs. 9. All folds r1:11~ist ol' two sh;.ukq anrl 110 
mol'e; wliirh .you ma.~· hir11 _with t~1t· gamu·nt at plca
sm·r, s~adowrng the mnrr sule deeper. and tlie outer 
more fo_111tly. 10. Thcshadrs in silkantl fiuc liut•n a.re 
''c1-y tlnck and small. 1·ecl'1il'i11.r; littll' l'oli!s, and a ligbt 
shadow. 11. 01Jsr1·,·c the 1n.otint1 nf tlil' air oi· wind 
in ordr1· to lll'aw tlrn loose appal'£'\ nil flyiug ouo wav; 
and draw that part of tl1e gannrnt that atll1P1•c.•s rfo.ir.f..j 
to the body hcfo1·e you d1·3.1v thr loosrl' pa1'! that ilirs on· 
from it, Jest, by <l1:awi11g the lno_s~ pai·t of th(' garnH.'nt 
first, ):ou. shoultl mistake theyosttmn or the fig1t1'1't and 
place 1t 1mproprl'ly. 12. Rlrh or11a1J1l'nts, vdwnjudi
ci0t1sly and spa1·i11gly used, man~' sonwlimes rontl'ibutr 
to the bra.uty of drapcl'ies; Out surh omamtnls arc fcu.· 
below the dignity of auµ;l'l!:i or l1ran•11l) Jigurcl'i; the 
grandeur of whose clraperks ought ratht'I' to consiHt in 
the lJoldncss and 110blencs,q of tho ft, Ids, than in tht• qua ... 
Hty of _the stuff, ~i' the glitte1· of ornaments. 1.1, I..igbt 
and Hym;; c.h'a.pC'rtes an' p1'oper only to fi.gures iu strm1K 
motion, or in the winll: lrnt wht•n in a ralm 11la1·c. and 
free f1·om violfnt articm, thrir c..lrap('J'ies should be large 
and flr,wi11g; that, by their contrast and the fall of the 
fohiH, they may ap1irar with r;racc and dignity. 

Drawing of landscapcs.-Ew:.·y one who ''·ishcs to 
le,u·n to d1·aw lands!'alJeS will r:u•ticularly find the ad
vanta.ges ad sing from the IH·cvious stu1ly of JlCrspectirCt 
'l'l1is 1>i.ll enable 11im not only to 1111de1'Stand antl draw 
all the pa1·ts of buildings which so frci1uently form a 
]Jrincipal feature in views oJ places, but will also give 
him true ideas of the method of expressing distance<11 
the winding of roa~s, and a variety of 1iarticulars tbat 
are continuaBy occurring. 

Having made himself master of the prinl'ipal tlifficul
ties in perspective~ he should next copy some g11od draw. 
ings; and here it is of g1·cat imp'>rtance that what be 
copies first should be very excellent; for it is an abourd 
notion, though entet•tailwd by many, that indifereM 
drawings will do to begin witb. or to bt·ing the hand in, 
:\S it is trrmecl; but, as a gr·cat master ju!:itly obsern•s, 
the most likely effect the•e can p1·oducc, will be to put 
the hand oat. 

In choosing drawings to ropy for beginnel's, particu .. 
lnr attention shouJ<l be paid to selrrt thosf' whrre tbe oui
lines or forms of the objects arc distinrtly and correctly 
drawn, and not those in which a good effect only h3.'1 
been principally aimed at. The fi1·ot thing to he studied 
is, to be able to exp1·rss with the hlark-lead p1•ncil, de
cidedly and truly, thr formH of all sorts of o~jefls; ~nd 
till tbis is attained, no attem11t should be made at firu•h· 
ell drawings 01· 11ictures. 

Ily neglecting this impmtant rircumstance~ many 
who wonld have excelkd. if till') bad het•n put mto the 
right way, ham completely lost thrmsclYrs, a~d run 
quite.wild, by aimiug at produring merely dashmg •f· 
fects, which, though \.·try captivating at first, do not 
continue to maintain Uiat power over tile mind, as w~ 
tbey arc accompanied by true drawing, and beauti!el 
and correct forms. 

Black lead is the most ufieful material for drawing the 
outlines of landscapes, which a1·e brot r·xcrntoo with thil 
alone, aRll slw11lcl not be i;~ne 8\'<lr altc.·wM·Wi by Jlip 
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pen, whirh, except it 6e very judiciously managed, 
pncrally gives an appearance of hardness. 

.lntlian ink alone should be used for the shadows till 
the student has advanced very considerably; nor till then 
lhould culours of any kind be used. Brginnet'S arc al
ways dtsirous of produring Jiictures and making colour. 
ed drawings; but nothing is more lu...tful than the 1irac
tising this too ea1·ly. The first thing t be learned is, to 
ctraw forms conertJy; next, the mode of shadowing ob· 
jects truly; then the grneral light and shadow of a draw
ing, and, with this, good composition. All this is best 
learned by using black kad. blark chalk, white chalk, 
Indian ink, and thes(' scpa1·ately 01• combined, according 
to the taste of the student; but he should nc\"Cr think ol' 
colours till he has made very considerablr. prog1·ess. 

When colours are employed, they should be used with 
great caution andjutlg111ent. Nothing is so disgusting as 
to see co)oUl'Cd drawings where the 1·eds, greens, and 
blurs, arr laid on in the most violent mannrr, without any 
rr.gartl to harmony. Those who execute such vile daub. 
inga, \\ill say in 'their defence, that nothing can be green
er than gmss, nor bluer than the sky; but they shoul<l 
con~ider, that nature C'tnplo)s such a multitude of little 
shadows, and such a ,~aricty of <liffcre11t tints intermix
ed with her colours, that the harshness of the original 
colour is corrected, ant.I the effect of the "hole is' cry 
difftttnt from a raw and distinct colour laid upon white 
pap<r. A single <listinrt colour is always bad in a land-
11C8pe; and tke tints should always be varied an<l broken 
in every part. '!'hough we should have rccou1·sc to the 
ltuclyofJtature, in prel'ct'cnce to any master, for the stu
dy ofrolom·ing, yet it requires some judgment to know 
what part of natm·c is to be studied, and what is to be 
avoided; for in natu1·c herself, there are many parts 
which are bad, aml to copy them \YOuld do more harm 
than good. Thr studrnt in colouring must examine, with 
e .. ry possible attrnti "'•the coloul'ing of old \\'<Ills, bro
ken and •taincd by time an I the weather, old thatch, 
old Iii••• rotten wood; in shot-I, all objects which are 
covered \\ith moss. f.tains, and tints of' a1·ious kinds; 
lbert he will find all that is most pe1frrt an I hat'monious 
In coJourin~. Lrt him copy these ";th crc1·y possible 
care, anti rn'oid as bad all objects which are of a uui
form tlrddrd rolour. This has l.Jrrn th• practice of all 
the g1·rat maskl's who ha\'C rxrellcd in this captivating 
part of the at't. In shol't, aftc1· Je,.,.ni11g the fit·st p1·inci
pleH of drawing, he cannot too soon have l'C'Cuu1·sl~ to na
.lutt; hr "ill obtain frum hrr the materials for acquir~ 
ilgnrry sprdrs 11f cxrrJlrnr(', in ;1 g1·eah.·1· degree than 
from thr Wlll'ks of th<· fi1·st mastCl'S. The studv or thcsr, 
~-elrr, will greatlJ ab1·id~e liis lalmur, anc.l it should go 
t.and in hand with drawin.!?; from 11atu1·r. 

.In lanolsrapo•s, the scPnes most grnrrally to be met 
wtth •. and \\hich art• most genH~tlly intel'cstin,i;, are of 
the flh tUI't"S'}UI' kind. such ac; rotta~r~ anrl rustic SCl' Hl'

'11: hi tl1es1·., straight linrs should be aV'•i<le<1, and en·ry 
tb11gtlmt is old u111l h1·11ke11 is pr1•1'rrallh• to '"hat. is new, 
IBalfordini; mm·<• \!ll'icty. Old thatch, old tilr,, ul<I plais
a.,,, ?Id ft·nring, a1·e mo1·r 11ich11·esqur. and titler fur the 
IWU:Cd• than thr same sprcit'S of <lbjerts whrn new a11tl 
entire. An ol1I lw11Sl' almosl tumbling thwn, whose pal'ts 
-. brok£>n and 1•11i110U"i. (lomc bulgini:;- out, and the "hole 
Rained and tinte.d witu a variety ol' chaste and barmoni-
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ous colours by the pencil of nature, is infinitely prefera
ble, a.-; a subject for a pi cture, to any new house or gen. 
tleman's scat, though the latter may be a more comforta
ble habitation to live in. 

In the same way, an ol<l worn-011tcarthorse is a much 
fitter animal to draw from, and a fine1· subjrct for the 
11encil, tlian a sleek and clean poney; and an ass with a 
l'ough coat is more picturesque than the same animal 
kept in nice ordrr. 

In subjects of the gl'and kind on the contrary, such as 
magnificent buildings, cities, streets, &c. straight lines 
at·e often ncressal'y and protler, M these objects arc ra
ther or the sublime than the picturesque kind; and 
straight lines, and a degree of regularity, form part of 
the sublime. The employment of straight lines, however, 
requires great skill and knowledge of the art, to prennt 
them from appearing bad, and they can only be emplo)
ed with success by those who barn attained to considera
ble eminence. 

The fewer colours that are used in a drawing the bet
ter, as harmony is most easily preservC'tl, and by the 
mixtu1·c of a few, every possible tint may be obtained. 

Tho sun's rays were considered by sil' Isaac Newton 
to be composed of seven primitive colours; but latrr ob
servations have made them to consist only of thrC'c; red, 
hlue, and yellow; so that all the 'ast val'iety ol' tints 
which we see in nature, is formed by the mixture of 
these in val'ious proportion. lfwc had pigments of these 
colours perfectly pure, we should have no OC(.'asion for 
mot·e than thrse threo; but thi'3 is not tile case, antl thcrc
for•e we are o!Jligrcl to have 1·ecourse to matel'ials of oth
er bl'oken tints. The coloul's that arc found to be the 
most. useful in drawing landsrapes in water·-colours arc, 
lake, indigo, Pl'USSian blue, gambogr, light l'ed, ydlow
ochrc, bm·nt terra Sienna, burnt umber, and Oologne 
("arth. Some of the other colou1·s may be occasio1mlly 
useful, but these are all that are necessary for general 
use. 

The best snl't or water-colours are those mixed with 
gum antl ma1lc up into cakes, as these may he use<l by 
rubbing u11un a tile, in the same manner as Indian ink. 

For a more pa1·ticular arcount of the colours used in 
washing of Ura" ings, anti best methods of preparing 
them, see " 'ASHING, and 'r ATER-COLOURS. 

GENERAL RULES. 

co .. rectncss of ontline.-'fhis is the first point to he at
tained, and can only Uc the result of 11atirnt 'lilig·rnce 
and long practice. To gain the free use of the pt•nril or 
JlOt'l-rrayon, let the student accustom himself tu hold it 
fa1·thcr from tltc point than a prn is held in writing, IJy 
which means he will have the full command ancl dii·rr
tion of it. In drawing of figures in Indian ink, tl1l' use of 
the pencil is to draw the fit·st skC'trhrs or outlines; as 
any stl'oke 01· line that is amiss, may i11 this be mo1·e 
l·aSily rubbed out than in anJ othc1· thing; and when ) ou 
ham made youl' sketch as rorrC'rt as JOI! can with the 
pencil, you may then draw ca1·rfully the best outline JOU 
have got, with yom• Cl'OW·<111ill pen and ink. The ink 
ma<lc use of fol' this purpnsr . mu ... t rn1t ltc the commnn, 
bul Indian rnk; bring· much softer than the other, and not 
l'unning; and b~ mix.mg it "ith water. it may be mndo 
to any deg1·ce of stren1:,-th, am! may be used in a pcn liko 
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<'Ommon ink. After using the ink, yott may wipe out the 
prncil-lincs by rubbing the piece gently with the ct·umb 
of>(aJe uread. JiaYini; th US got YOUl'OUtlinC dischat•gccl, 
your next work is to shade the figures, as dil·cctcd; eith
er by dntwing fine strokes wilh youl' pen, whcl'C it rc
quirre to be shaded, or by washing it with the hair-pen
cil nnd the Indian ink. As to the rule nnd compasses, 
tlu:y are never or rnr,•ly to be used. cx:rcpt in 111easul'ing 
the p1·oportiun of your· figures, after you ha\'C <lrnwn 
them, to prom whether they ar·e 1·iglit or not; 01· in hou
ses, fo1-tifications, and other pieces uf a1·chitcdu1·c. 

Rc(I kad !ttHl 1·ccl 01· black chalk arc usctl in the same 
manner as black lead. White rhalk and toliacro-pipc day 
arc used in hl'i,ghtcuing or gh·ing strong lights, ~rnd in 
d1·awinp; on coloured prq1cr. Pastils 01• ci·aynns a1·r auy 
COhHll'S, mixed \\ith folJaCCo-pipc clay, whirh, \\hiJc sort 
and in the consisknry of a pastr, is 1·ollc1l up in pic
cc:i-;, alwut the thirk1wss of a quill, aml two or three inrhrs 
in lrngth, aJHI thrn ,frird: they a1·e gcne1·ally used on co
Jourr<l paper: anti tile colours arc rubbed and wrought 
one into another in such a manner tl1at no strokes ap
pl'nl', but the \\hole looks as if it was done with a brush. 

OJ the general distribution of lights an<l shacles.-As 
soon as the lrarner has made himself acquainted with 
the drawing of forms, his next endcarnur must be to 
learn the art of disposing the light and shade of every 
ohject proprl'ly. Thr !Jest rule for doing this is, to ronsi
drl' from what point, and in what direction, the light 
falls upon the oujerts which he is delineating, and to let 
all his lights and shades lie placed accorrling to that rli
rcction throughout the wl1ole work. It is the a1·tfnl man
agement oflight and shatlc that gins the appea1·ance of 
substance, roundn'ess, and distance, to \vhatcvcr bo<lirs 
are rrprcsC'nted by drawing. Draw aci1·rlc ona piece of 
paper; tiU it up with any even colour. and it will appear 
to be a body with a round circnrnfCJ'('nrc and Hat si<lcs: 
but by coJouring it stronger in the micltlle, and causing 
it gradually to wcakl'n towal'ds the circumference, it will 
I"("Ceive a conrnx a}J}Jearance like that of a ball or globe: 
wherever the vivacity of colour is stl'Ongest, that pa1't of 
the object catches the sigltt first, and apprat·s nearest to 
it: whereas its weakness and goings off arc more and 
more broken and faint, and seem to Ily f:.trthCL' off from 
the sight. In rounding the parts of any ouject, the ex-
1remitics in turning must lose themsch-cs insensibly and 
confusedly, without precipitating the light all of a sudden 
into the shadows, or shadows into the liglit, but the 
passage of the one into the oth<'r must be common and 
im1lcrceptible; that is, by degl'ccs of ligl1t into sluulow, 
and shadow into light. Objcrts that arc painted light, 
must have a sufficient breadth of shadow tn snst:tin them; 
and dark botl.ies must have a. sndtlcn light behiml, to 
dcrach them from the ground, or ft·om those objects that 
are placed uehind them; otherwise they will appear con
fusedly as sticking upon earh othri·; whereas the oppo
sition of shade to a light ouj<'ct, and of light to a da1·k 
one, gives a projection, and separates them from othet• 
bodies. 

There should be a balance prrset'\'ed uetwcen the 
lights and shadows: a Ul'oad light ought not to be intro
duced into a tll'aught withou't a large shadow. The 
nearer any object is t11 the eye, it is seen so much the 
atl"onger aucl plainer: the sight is weakened by dbtan-
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ccs, m_1d the more rcmc,te any 0~1jcrt is, it is st~en in a 
11101·c HflJlerfcct nrn.nm'l'. Thr1·cfo1·l·, those objeC'tS wliirh 
:ire plarcd foremost to the view, ought to be more fin,. 
1shed than those that at'e cast uehind; and they should 
ha\'C surh a rda.tivc dominion ol·rr rach otl1r1·, tliat R!I 
one object by its heightenings cause's otl1('1·s to rrtiro 
more IJ~ckwa1·cls.so the same object must be chas('d,and 
made to appeal' fol'therfrom the sight than olht1·s 1<hifb 
arc rno1·cstrongJy illuminated. 

It is not sufficient that remote ohjrrts lie only coloui·ed 
in a more faint and languid ma1111c1·; but, a<'l'urdin~ to 
thcit· distance, the parts must appear mo1·e or lt•ss ;.on
foscd: thr eye not being able t<1 discorel' minutrly what 
is fat· SC'}Htratcd from it. l.>urc anti unmixed wliitt· fithfr 
draws an object nearer, or carries it off to a grt•ater dis
tance. If' it )Jc accompanied with black, tlic O))))osition 
of light and dal'k l'Ctldcrs the ouject lllOl'C 'e1tsible, and 
hri?1gs it nrnl'er to the ndranccd part, but )Hll'c white 
bcin.~ the lightest of colnurs, unless it be forced for~ 
wat·ds, antl supJ>orted uy ltlack, "ill fly off to lhr re
mutrst view. As for pure ulack, it is the heaYirst, 
most e:trthy, and mostsensilJ~e of a.II colours, and brings 
the objects nearer to the s1,g;ht; 1t must be plarcd in 
massrs, be insensibly confused, aud ha\·c its proper 
rrposcs. 

In the representation of uodics give them always such 
lights as al'c most propel' .an<l convrni('nt to their sup
posed situations. If the ohjecls arc in the fil'ids or op•·• 
ai1·, arnl the sun not ,·isibk, 01· ohsrurcd by clouds, JOU 

must then introduce almost an unirnrsal light, though 
not warm arnl strong, and your sliatlcs must be faint; 
but wlten the sun is conspicuous, and shines in jts full 
lustt·c, tl1cn the light must be very stro11g and bold, 
antl the sl1adows very dai·k. 1f the objects you rcprf· 
sent be supposed in a room, a little, but not vrry murh 
illuminated, and you su1·vcy it from without, anti stand 
on a lc<-cl with the light that strikes upon it, the shado\\S 
of that fig·ure must be very soft, whereby the figurf" it
self will appear beauteous to the eye; aml will, notwith
standing tl1e softness of the shadow, srcm as cmbossfd, 
and come uoltlly out. A small light illuminatiug the bo
dy occasions the shadn\\-s on the dark side to be largr, 
anti their extremities to UC very uultl. On lite other hand, 
a uroad light makes the shadows on the darker side lo 
be more distinct and more soft in their limitations. 

l{eflcction is to be used in delineating glittc1ing or 
shining bodies, as glass, pearls, silver, &c. ~t the 
ca.use of the rrflection, be it more or less, be seen m the 
thing itself. Place all your lights one way through the 
whole \\"Ot'k; an cl if the light falls sideways on the picture, 
the other sidt., wliich is the farthest from the light, must 
he made the ilal'kcst. Tlrnt pal't orthc !Jody mustucmade 
lightest which has the light most opposite to it; if the 
light UC placed aboYe the head, then the top or the head 
must be made lightest; the shouldcl' must receive the 
next greater degree of light; and thus must you con
tinnr to sl1adc, losing the light by drgl'ees. By how 
much one pa1·t of the body projects tnol'C than another, 
it may uy so much be made the lighter: and, on the ron
tl'arv, those parts that beml inward must be made H 

muci1 the darker. Two equal lights must never be made 
in one aud the samr pictul'r; the greater is to strike for
~iltly into the middle, and 1<ith greatest lustre on th-



DRAWING. 

parts of the design "here the ·principal figures and 
1trengH1 oftl1c action seem to lie, diminishing it gradu
ally as it approacl1es ucarest the extremities of the 
piece. 

In CO}Jying, before you begin your wm·k, view the ori
ginal with close attention; tlh'ide it in your mind into 
several parts; observe the length, the brcaclth, and the 
similitude of each part; consider tht'it· p1·opo1·tion to each 
other and the whole, th e distances from 011c p;.u·t to the 
other, an<l wliat pa•·ts lie opposite to each othel'. 

After you ha\'C done your copy, view it af'resli, by 
compm·ing it with the origina1, for tl1c tlisc0Yr1·ing and 
amending of faults, as it will not only serve to perfect 
you in that particulru· draugl1t, but will improve your 
knowledt,.-e of' lines and 111·oportions in general, and in 
time enable you for the ucarcst imitations. Draw tlie 
outlines in a gliding manner, large and smooth, which 
will give them the rt.•scml.Jlancc of life and motion. P1·c
senc in your dt·aught a strong rrsr mLlancc betwee n tl1e 
parts and the whole; eYct·y rncmbc1· ought to Le made to 
agrct", and the l'yes, legs, hands, am1 feet, should be ex
actly pai1·ed. 

Having good copies to draw aftrr, learn to reduce 
them to 0U1cr propo1·lions, either larger or smaller, and 
this by frci1m·11t pract ice. 

PAH'l'lCliLAR DIRECTIONS. 

In drawing after a picture or print, take care to place 
it in such a light that the gloss of the colours may not 

~!;r;:~'iVte;;~~i~;'.~,;~i ~~~i~~1ri~a~Pt~~ ~i~";1~~~. YI'~~ ~);~ 
piece be plarcd at sur h a distance, tl1a.t upon opening 
your cyrs, you may view it all at once: aud the lai·g·er 
the picture is, it shoul d Uc so much placed off a.t the 
greater distance; I.Jut right before you, ancl a. little i·c-

• ciinetl. 
Draw all your outlines at first very faint with a coa1, 

which ma.y easily be ruh!Jcd out again with tlic fcrithcr 
ora duck.·8 \\ing. CH' tht.· crumb of lH'mlll; aml tl:cse out
linrs should hr t1·uc, ancl :1grccahle to the paitc1·n. 'l'lie 
outlines next the ligh t, shou!d be drawn mn1·c faint; and 
when you lut\'C dJ"a\'fll one Crature i t slwuld be a direc
tion fur you, in some measure, to draw another, by ob
IJcning with )·0111· r.' r the dist;.t.i:)('C" from that b the next 
frature. making a full mark at the place with your coal, 
then tfraw it, and so un tv tlic next, ti ll you have drawn 
tlie whole. 

'I'l1c11 ousc1·ve the middle of the picture you would 
ropy, and tot1ch upon the 1:<t.pcr with the voint of yom· 
roal; al'tc1·\\arlls olJMt·1·rc the more conspiruous an<l up
pcrm()st fig111·t.•s, if tlH'l'C arc more than one, which you 
a~·c to touch lightly in their )ll'Oper places. Thus n111-
n111govr1· tJic \\ IJole d!'attg\1t, )"OU W"ill src, as it WCl'l', the 
akc-lctcm of tlic 11kcc you a.re to tfraw. 

Ha\ing mru\e out tl1cHc skctchc8, view thrm diligently, 
to "'rr if thry an!-:iwcr you1· patt(')'n 01· not; foJ.· thC' t;l'S
turts of U1r life uu?)lit to show thrmsehcs eminently in 
the lhst amt rudest draught of the pit•cr; corr·ect nn<l 
~m~nd wlrn.te' c1· )'Ull }H't·rt.• ivc amiss; rule.Jiu~ an<l dimin
rs!nn,!; as it val'i l's from thr pattrrn, by whid1 means it 
wdl Ll~ L1·oup;l1t rwal'('r aml l\l'<'l'Cl' to thr lift•. 

Ollsrrn• the· clis tan, c uf Olli' limb. joint. or muscle, 
from another, and the same iu all other accidrnt• of the 

figu1·c; their length, Lreadth, turuiugs, &c. Shaclow next 
to the light very faintly: and where you sec bohl and 
free touthcs, be not timorous in expressing the same. 
In drawiug a head after the life, or othcr"-ise, take .care 
to place the fcatuJ"es exactly right upon the cross-lrne:-;, 
whether it be a full face or thl'Ce-quarter face. Jn 
fore.shortening. you must make the cross.lines to fly 
upwards, I.Jut where the aspect is downwa1·ds, they must 
be made downwar<ls in a circular manner. 

In copying the exact appearance of p1·ints, having 
d1·a.w11 the outlines true with a coal, you a1·c to in·oeeecl 
to trace tlic same lines again with a pen, Indian ink, &c. 
drnvdng them with mo1·e exactness; and by imitating all 
the hatches, \vi th theil' exact distances one from another, 
t11cit· crossings, turnings, and windings, with more bold
ness an<l freedom~ IJCl'fcct your desig·n. 

Jn drnwit1p; after a naked body, bear constantly in 
mind what has been remarked above, that all the mus
cles arc not to lie so 11lainly expressed as in anatomical 
figu1·cs; but that side whose parts are most apparent, and 
of sig·nification in the performance of any action, must 
be made to appear more or less, according to the force 
ofthat action. 

In drawing- young persons, the muscles must not ap. 
pear manifestly so hard as in elder and full-grown pcr
so11s; the :;nmc thing is to bcobscrYcd <'S to fat and flt!shy 
persons, aud such as arCYCL'Y delicate and hcautiful; ant.I. 
in women scarre any muscles at all nre to he cx1wcsscc1, 
or but ,-cry little, unless it he in so me very forcible nc
tion, and then too they arc to Uc rcp1·rscntcd nry faint. 
ly: the like is also to be obsrrvrd as to childrrn. The 
motion of the whole hotly must be cunsitlcrecl in d1·a.\v
ingof thc muscks; as in the rising and fallingot'thc arms, _ 
the musc1cs orthc bl'rast appear either more 01• less, aml 
it is the same clliefly in the shoulders, silks, and neck, 
~crortling to the several actions of the body. 

The proportion of the figure ought to be multiplied by 
dcg1·ccs, in propt.ation of one to two, three, four, &c. fo1· 
hPrein the chief skill consists; and the diameter of the 
Ligi;cst place between t he knee an<I the foot is double the 
least, anti the largest pai·t of the thigh triple. 

Of drawing Jaces.-In drawing a head, it is usually 
divided into four equal parts: 1. From the rrown of the 
head to the top of the forehead. Q, F'1·om the top of the 
forehead to the eyebrows. s. F't·om the eycb1·ows to the 
bottom of the nose. 4. J<"rom hrnce to the bottom of the 
chi11. But this propoi·tion is not constant; these features, 
in diffc.rrut men, being very often different as to length 
and shape. In a well-pro]>Ul'tioned face, however, they 
at'e neal'ly ri.~ht. 

Tu di1·ect you, thel'cfoPe, in forming a perfect face, 
you!' lil'st bus iness is to draw :t compl,.te oqtl, see the 
l'late XLV. fig. I. in the middle of which from·thc top 
to the bottom, draw a perpPntlicula.t· line; and through 
the crntre, 01' middle or this line, cl raw another, dil·ectly 
across from one side to the other of your oval. On these 
two lines all tht' n.·aturcs of the face a1·e to be lit-awn, 3.9 
follcms. OiYidc) our perpl·rulicular Hue into fourt'qual 
pa1·ts: the first must be allotted to the hail· of the head; 
the second is fl'om the top of the forehead to the top of 
the nose, between the rycbro\\s; the third is l'rom thence 
to the bottom of the nose; aml the fourth indu1les the 
li11s and chin. The line across the per1iendicular one, or 
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the breadth of the face, is always supposed to be the which you will ne,·er prrform any thing cxrcllrnt inthia 
length of fhc cy<'s; you m11sttln•1·cfore 1tiYideit into five way; aml whatever ltcast you <h'aw. JOU must be Rure 
equal parts, and place the eyes upon it so as to ll'avc to gi1e a sketch of the landscape uf the country natural 
cxaetl) the length of one eye• betwixt thrm. This is to to that bl'ast. 
be understood only of a full front face; f·ll' if it tu1·us to lu drawing birds, the frathCl's, beginning at the head 
cithn side, then the distances arc to bl' lessened ou that Vfl'y small, must fall backwards one way in fireranko, 
s1tl<.• which tul'!1s from you, kss ot· moi·e. in 11roporti'>11 to still incrcasi11g lill finished. 
its tm·ning. The top of the e-ar b to rise paralkl to the Insects, as flies, bees, wasps, grrLc;shopper11, wonna, 
eyebrows, at the cud of the tlia1m·tr1· or t:ross linr, and and such-like,. aJ'c dt·awn with ,t;i:ra.t case, p1·0,·idrd you, 
the bottom of it must be equal to the- bottom of Lhr nose; for the first t11nC', have the or1g111al brfo1·e yourl"ye&. 
the uostl'ils OU!;ht not tu come out fal'tl1c1·than the corner In drawing a flower, begin from the rosrtuft, ur wali 
of the eye in any race; ancJ the mid.tile of the mouth must in the middle, as in a rose or marigold with the yellow 
alwa)s be placed upon the p<'1pendirular line> The tuft; which bring made, d1·aw lines equallydividrdfrora 
mouth. when shut. is as large ac; an rye. tlwncc to the gr(_·atrst compass 01· extent of the Hower. 

The following is an ingenious dtvicc, which µerhaps 'I'hry may I.Jc drawn ritl1cr fully open, or in the bud; 
ma) ~omewliat a~sist the young pt·artitio1ll'r, in forming the lcaVl's may be fil'st <lra" n rudely, aftcl'wa1'tls ghing 
the face accm·ding to its difft~rcnt turnings, and in pla- them their Yeins, 01· jaggedness. 
cing the fcatu1·cs proptl'ly tlm·ron. l'rnrure. a piece of Of dr(l1ci11g l1wdscapes, buildings, <$·c.-All true draw. 
Rmooth wood, turnrd for the purp·isc. in the shape of an ing consi:::1ts in nice!.)' nu•asuring the distancrs of eac~ 
egg, whirh is nearly the shape •if the hum au head; draw part <•f your piere by the eye. In 01·de1· tofarilitate this, 
a line lengthways quite round it. as in the last fig. and you arc to imagine in JOUl' mind that the prier you ro
llhide this line into two rqual pal'is by another line 11y is diviclcd iuto squarl'S: as for cxamplr; suppose or 
d1·awn directly across it at right angles. The features imagine a pcr11cndirular and an horizontal linr rro~Ming 
being drawn on these two lines, according to the rules each othc1· in the centre of the pirture you arc to ropy: 
drlive1•cd abovt•, will p1·oducc a fore-right face. ·rurn then s1111posc also two stwh lines cro&~i11g your own CO· 
the om! a small matter from the left hand to the right, jl). Observe in the original what parts of the d•siga 
and the prqicntlicular will a1ipc:w bent like a bow, as those lines intersrrt, and let them fall on the •ame parts 
you sre in fig. 2; upon whirh the particular fcatu1·es arc of the suppose,! lines in your ropy. If you are to draw 
to lie drawn, as in fig. 3. always obsr1·viug in wl1at man. a landscape from nature, take your station on a rising 
ner the nose projects beyond the round of the oval. The grouud, whc1·c you may have a la1·gc hol'izon, and mart 
same must be obscrvrd, if ) ou turn the oval from the your tablet into three divisions downwardri, from the 
right hantl to lite left, as in fig. 4. and if you indine the top to the bottom; and divide in your own mind the land· 
ornl downwards aud to the l'iglit, the lines of the cross scape you ar·c to take into three dhrisions al~·o. Thea 
will appea1· as in fig. 5. and the features drawn un them turn your face directly opposite to the middle of the hor• 
as in fig. 6. If you turn it upwards, rcrlining to the izontal liuc, keeping your body fixed, and draw what 
left, the lines of the cross will appear as iu fig. 7. and is directly before your eyes upon the middle ~ivision or 
a face drawn on tltcm as in fig. 8. A g1·cat variety of your talllct: then turn your head, but nut your body, to 
fa 1·es may be shown by this o' al, according as you in· the left hancl, and delineate what you view there, joill.· 
clinc, recline, or turn it, mm·e 0·1· less. ing it JH'Opcrly to wliat you bad done before. La.-;tly, do 

But tltose figures which come sideways are to be drawn the same by what is to lm seen rm your right hand, lay• 
by means of a 11erpemlicula1·, as in fig. 9. upon which ing down every thing exactly, both with l't"Rp~rt to dis· 
thl' fol'rhead, nose, mouth, and chin, are to be drawn tance and proportion. Make tlie nearest obje(·ts in your 
as ) ou sec in fig. JO. piece the highest, and tl1ose that arc further off to sh~ot 

It is to he obsel'l·ed, that if the face be fat, the cheeks away lower and lower, till they rome almost level mth 
wHJ seem to swell; if lean, the jaw-bones will stick out, the line of the ho1'izon; lessening every tJ1ing proJM>r
and the cheeks fall in; but if' it be neither too fat nor tionably to its distance, and observing aL•o, to make 
too lean, it will be nearly round. your objects fainter und less distinct the larthe1· t~ey are 

Touch the features lightly, where the eyes, nose, remo"ed from your eye. l\Iake all your lights and shades 
mouth, and chin, should stand: then begin to 1lmw them fall one wa); mid let every thing have its proper mo
morc exactly, and so proceed till you have finished the tion, as trees shaken by the wind, tl1e small boughs 
face; after which draw the hair, beard, and shadows bending mor~, and the large onrs less; watcragitated.by 
about it. You arc to consider all those chief tonches the" ind, and dashing against ships or boats, or f~ll~ng 
which give life to a fare, and that discover the disposi- from a j>J'Ccipire upon rorks and stones, and sptrbng 
lion of the mind: thus the mouth extended, and the up again into the air, and sp1·inkling all about: do~ 
cornel's turning a. little up, shows a smiling countenance, also in the nit·, now gathered with the winds, now "'°" 
&c. You must take care that the shadows are not made lcnll) condl'11sed into hail, rain, and the like; alwa)'I 
too dark "he1 e thry should be light, because afterwards rrmembe!'ing that \I hatever motious are caused by the 
they cannot be rendered more light and remember, that wind must all be made the same way. 
they arc to be more famt and light in a fair, than in a Let the work imitate the season it is intendedtorepre-
S\\arthy complcx1on. sent: as, if JOU intend it for a wintrr-picre, rrpresnl 

Of drawing 111fa:edjigurc•.-ln order to draw tlie form the felling of wouds, sliding upon the ice, fowling, hunt• 
of any hrast, or bird, you must be well acquaintell, as .. ing. &c. making the trees enry wherf' naked, ~r lru!e• 
ha.' been remarked, with its shape and actions, witbout ,.dtb ,snow or hoar-£rost; tlie earth bare; tbe au" tllid 
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crileavy; the water frozen, with carts passing over 
it,&c. 

Let every site ham its proper adjuncts, or additional 
graces, as the farm-house, wind-mill, water-mill, woods, 
ftorks or sheep, herd• or cattle, pilg1·ims, ruins or tem
ples, castles and monuments, with a thousand such other 
things proper to pa1·ticular suhjects. 

Ofmtrlwn~cal means for copying drawings.-There 
are various methods by which those who are ignorant of 
the art or drawing may copy very acc•1·atcly the out
lines of pictm·cs, prints, and th·awings; and these me
Uiods arc often useful to those who can <lraw, antl to en
gravers, when either great expedition, or great accu
rarh is rcquii'c<l; thou,gh none of them should ever be 
used by one who is learning to draw. 

•Traci11g against the light.-Hold the drawing you wish 
to copy agaim;t one of the i1anes of the window; or have 
a pane of glass JlUt in a frame, and fitted up like a mu
sic-•tand, "ith a candle behind it. Lay your papel' over 
the dra"ing, and you will see all the lines or the original 
distinctly through it, hy wl1ich means you can easily 
frare them with a pen, or black-lead pencil. 

To 11wke tracing-71aper.-M.ix together equal parts of 
oil of turpcutiue and d1·,Ying oil, antl with a rag ruU it 
evenly ovr1· some f'an or tissue-pape1·, or any other very 
tl1in paprr. Hang it hy to dry for a day or two, and it 
"ill be fit for use. Lay this over the l>rint or drawing 
)OU \\ant to <"opy, and you will see every line rlistinctly 
through, so that you can go over it with the hlack-lead 
prncil. If you wish to do it in ink, you must mix a little 
ox's gall with the ink, to make the paper take it, whicl1 
K would not otherwise do on account of the oil. 

To make camv-pave1·.-Take some hard soap, mix it 
with lamp-black; make it into the consistence of a jelly 
with water; with this, brush over one side of your paper, 
and let it dry. When you use it, put it between two 
sheets of clean paper, with its black side downwards; 
and with a 11in, or stick with a sharp point, draw or 
"Titc what you please upon the clean paper; and where 
the tl'accr was touched, there will be an impression upon 
the lowermost sheet or paper as j[ it had been written or 
drawn with a pen. It may be made of any colour, by 
mixing with the soap hiack-leail, vermillion, &c. 

Slt1u:ili11g.-Lay the print or dmwing you wisl> to 
ban• copied· over a shrrt of paper, and "-ith a pin or 
needle prick all the outline over with holes, through 
both the papers. 'l'hen take the clean paper with the 
holes made in it, and lay it upon the paper you wish to 
have the design transferred to, and dust it over with 
the powder of charcoal in a smaJI muslin hag; the dust 
will penetrate through the holes, and leave a correct co
py of the original upon the paper. 

Thi!i pricked pa.per will do again for any number of 
cnpies. This is very useful fol' Jaclies who work flowers 
upon muslin. 

T/Je metlwd of enlarging and contracting by sq1iares.
Dh'ide the sides of your original with a pair ofcompas~ 
!ff'!i into any number of <'qual parts, and rule lines across 
with a hlack-kad pcnril from side to side, and from top 
to bottom. Then having your paper or the size you in
tend. divide it into the same numUcr of squares, rithcr 
lal'grr or kss, as you woul1l <'nlarge or conb'act it. 
•n.,o placing J•ur original bcfo1·e you, draw, square hy 

square, the several parts, obse1.,·in~ to make the part of 
the figure JOU '1l'C drawin,g fall into the Same pa1•t or the 
srp1ares in the copy as it does in your ori.~inal. To pre. 
vent mistakes, number the squares both ol' the original 
and copy. This method is much used hy engravCl'S. 

To prevent the necessity or ruling ac1·oss the original, 
which in some cases may injure it, take a square pane of 
crown glass, and divide its sides, a11d also it~ top and 
bottom, into equal partc;: then from each division draw 
lines across the glass w-ith lamp~black gl'ounll with gum. 
water, and you ·will divide the glass into squares. Thea 
lay the glass upon the original which you wish to copy, 
and having drawn the same number of squares upon your 
Jlaper, proceed to copy into each square on yout' paper 
what appears behind each cot'l'esponding square of the 
glass. Instead of a glass, an oprn frame with threads 
eti·etched across will answer the same purpose. 

The pentagraph.-The pentagraph is an instrument, 
by means of which one may copy, enlaq:~e. or reduce, 
the outJines of any picture, print, or dr•awiug. It may 
be had at most mathematical instrurncnt~makel's', and is 
extremely useful for co11ying plans, maps, and other 
complicated figures. 

1'ranspanncies.-The effect of this kind or daawing, 
wl1ich has lately become Ycry fasLionahle, though by no 
means a modern invention, is \'ery pleasing, if managed 
with judgment, particularly in fire and moonlights, 
where brilliancy of light and strength of shade are so 
very dcsirnble. 

The very great expense attending the purchase of 
stainrtl-glass, and the risk <if keepiug it secure from ac~ 
cident, almost p1·t.'cluctes the use of it in ornam.enting 
rooms; but transparencies form a substitute ncal'ly equal,, 
an1l at a very small expense. 

The paper upon which you intend to draw must he fix
ed in a st1·aining-framc, in order that you may be able 
to place it hetween you and the light, when yon sec oc
casion in the progress of your wol'k. Arter tracing in 
your design, the colours must lJe laid on in tile usual me
thod or stained drawings. When the tints are got in, 
you must place your picture against the window, on a 
pane of glass framed for tl1e purpose, and hegin to 
strengthen the shatlows with the Indian ink, or with co .. 
lours, according as the effect 1·cquil'cs, laying the colours 
sonwtimcs on both sidrs of the paper, to give greater 
force and depth or colour. The last touches for giviug 
final strength to shadows and forms, al'e to be done with 
irnry-black, or lamp-black, prcparrtl with gnm~water, 
as there is no pigment so opaque and capable or gil ing 
strf•ngth and decision. 

When the drawing is finishing, and every part has got 
its tlcpth or colour and hrilliancy, being pci{cctly dry, 
you touch very carrfully with spirits of turpentine on 
both sides those parts which are to he the hrightest, such 
as the moon and fire; and those parts 1•eqni1·inglcss h1·i.~ht
ncss, only on one side. 'I'licn lay on immcdiatcl,y "ith 
a pencil a vm·nish, made by dissolving one ounrr of 
Canada balsam in an equal quantity or spit·it of tu1·11cn
tine. You must he cautious with the varnish, ae'i it is apt 
to sp1'<•ad. When the vamish is tlry you tint the Dame 
with red lead and gamhoge, slightly tinging the smoke 
next the flame: the moon must not he tinted with colour, 

l\luch depends upon the choice oftbe subject; and uon.e 
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is so admirably adapted to tl1is species of effect a~ the 
gloomy Gothic ruin, whose antique towel's and pomtctl 
turrets finely contrast their dark battlements with the 
pale yet brilliant moon. The effect of ra)S yas~rng 
th1·ough the ruined windows, half-choaked with ivy; 
or of a fil'c among the clustering pillars and broken 
monuments of the choir, round which arc figures oflJan
ditti, or others whose haggard faces catch the reflecting 
light: these afford a peculiarity of effect not to be_ equal
led in any other species of painting. Internal vie" s. of 
cathedrals also, where \vindows of stained glass arc m
troduced, have a beautiful effect. 

The g1·cat point to be attained is, a happy coincidence 
between the subject and the effect produced. The fine 
liglit sl1ould nut be too near the moon, as its glare.would 
tend to injure her pale silver light; those parts wluch arc 
not interesting should he kept in an undistinguishable 
gloom, and where the principal ligl1t is, they shoul<l be 
marked with precision. Groups of figures should be well 
contrasted; those in shadow crossing tho~c iltat arc rn 
light, l>y 'vhich means the opposition of light against 
shade is effected. 

Having thus laitl down such co1uplete rules of instJ'uc
tion as may enable a young person of genius, in a re~ 
mote part of the country, to teach himself tlrawing,. we 
shall suhjoin, for his amusement, some curious devices 
for tlrawmg any object, in its outlines, as exact as na· 
1ure; with instructions for shadowing, &r. "ithout any 
regard to the fo1·c-mentioncd rules, or any kno,vlctlgc 
in the art of ch·awing. 

'l'ake a sheet of the thinnest, or white.brown paper, 
and brush it ovc1· wilh the oil of turpentine, which will 
immediately 1·cndcl' it transparent: then, a['tcP drying 
the imper in tltc nil', strain it upon a frame, a11d fix 
it against the objC'rt you design to drnw; this dou_c, 
place right before it a JJiece of wood with a hole in 1t, 
lit for one's eye to look througl1, and as you meet any 
outlines of the object on the transpat·ent paper, trace 
them OVCI' \Vith a pencil; by which means you will ob
tain the just ]H'Oportion, an<l true l'ept'cscntation of any 
object in its outlines. 

rro render this still more pleasing, obserrn tl1c tra
C'ings of your <fraught, where,·cr the shades are, and 
rnai·k them 11 ilh your pencil; for all the a11; in the world 
c:i.n never dispose the shades so regularly, as one may 
touch by tl1is method; hut the shades must be dl'awn 
c1uickly after the outlines are drawn, not at diffel'ent 
times, because the sun instantly cha11ges them. 

Ilrl'c obsen·c, as in ceifain objects you will have fain
ter, stl'onger, and darker shades, in your remarks of 
them, to take such nwmorandums n.s may direct you 
how to f.ini!:ih them with Indian ink, or othel' colour, 
Wh('ll you sit down to COID}Jlcte your work. rro this end 
the best way, befo1·c you trace out your object, is to 
p1•eparc three shells or gallipots of Indian ink, mixed 
with common water, viz. one of a very faiut black, one 
of a middling lllack, and one of an intense black, num
bering thrm 1, 2, 3; and as you make your ullservation 
on tile shadt•s of your object, mark upon your draught 
the same numbers as they happen to appea1·, so that af
tcrwal'tl_s you may finish with certainty. 

In tl_us t·r~anl ti1c t1·ansparcnt paper js of great use; 
for, berng laid upnn any paper or print in a loose sheet, 

all the lines will b~seen so perfectly through it, Uiaty011 
may copy them with the g1·eatest ease; and if the print 
or picture be done by a good master, you ran ~ec whirh 
lint•s are.strong, which soft, and li?w to imitate them, 
~here 1s yet a.nother wa)" to take nc\\S and lautlsca('l's, 

\~htch so_me pr~fer to the tr~uspat·rut papel'; and that is, 
either with wlnte or black tiffanJ or la\\n 'trained upon 
a fr~me, and use~ in the same mann~r.~h the paprr, ex
ceptrng that, as the black-lead prnc1l 1s used to the p11-
pc1·, on the white tiffany and. on the hrn u you mu~t us,e 
charcoal very soft and finely powdel'e<l; llut on Ilic black 
tiffany very tentlcr white chalk is to be 1m•<l. 

Other curions mul easy mctho:ls of takin.~ t•iew.~, copy
ing dranghts, lJTints, c$·c. to lfie greatest 1lrgree oj Ut
curacy. 

1. A draught may be taken regularly, from a draw. 
iug, on tl'ansparent paJler, as follom;: TakC' a 1iicr(' or 
pa1m· of the same size \vith tliat of tlic draught~ ruh 
one side of it with some powder of hlack lead, till it l:r 
well and equally blacked, so that a finger, to11rlJing i1, 
will hai·dly be tinged with the blackiug; then takt• thr 
print, and laying tlie paper underneath it with the 
black side downwards, upon another piece of white tia
pcr of the same size, pin the tl11·cc together in two or 
three places: aftrrwartls, take a pin ol' needle, soml'"hat 
blunted at the JlOint, an<l trace it ovel· tile outlines of 
your 11icturc, which, with a littJe pressing, will dircrt 
the black Jlapcr to impress the white, so as to rrcrh·e 
every stroke you draw: this done, you may carefully 
col'l'ect what CITors you see with your black-lrad }lrn. 
cil, cleaning the new-made draught slightly \\ith the 
crumb of stale bread. . 

2. As for the draughts taken on tiffany or lawn, they 
arc on]y to I.Jc lai<l on JHlpe1·; that is, 8t1Ch ns is th·awn 
with c!1arcoal upon white, and tl1at drawn 11 ith chalk 
upon black or blue pape1·; and then, gi\ iug earh of them 
a knock or two with the hammer, the rharroal or tli~ 
chalk will fall through them upon tlie paperli directly 
in the lines they were drawn, and gh•e JOU the ti·m• ~c
prescntation of the object drawn from tlic Jife. iu wl11te 
lines upon the black paper, and in black Jines upon the 
white. 

Then strengthen these shadows of dra\\ ings wi~h your 
black-lead pencil, chalk, 01• red oker, upon the piece; of 
paper where they ma<le the mal'ks; for olhrnn~e tlie 
lines will easily be rubbed out. But it must be ohserr
ed, that this amendment is to be made so<>n artrr the 
lines; because those tender rkauf;lils will quic:kly "~· 
nish, if care is not taken to st1·c11gthl'll them 1mmed1-
atcly. You are io beg-in this ope1·ation at the bottom 
of the drawing:. 

3. Another way is, by taking a thin pirce _of pap<'r, 
and holding it against a glass-window; ]l:trbcul~rly a 
sashed one, because tl1e intenuption or the lead m th• 
smaller glazed windows will hindel' pai·t of the pros· 
pcct; then <lraw what you sec from thr glass, nm~ after
wards the-black-lead Jlaper is to be m;ctl a> diredrd 
before. 

4. There is another way still, which may be mo,. 
easy to the hand or arm of a pe1·son not arcustom~tl ~ 
drawing upon a J>aper or lawn placed up1·i.;ht, wJiu·~s 
by the use of a camera obscura; thonglt to hell' 8 
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1:u1d nnr may l1old a Lagurltc, 01· such a stirk in the 
L'it hand as the oil-painter!; use to rest the right Jiantl 
1pnn; or ham some other rest made for the right hant.I, 
lS n1ay be easily screwed 1111 and down at pleasure. But 
~here is this tliffcrrucc still between drawing a piece of 
?l·rspcctin:~, or view, on a tra11sparcut imper or lawn 
place<l up1·ight agai11st any object, and d!'awing by the 
:amera obscnl'a; that such a piece will take in more of 
the virw or object, and f1·om a greater distance; than 
the camera obscura will: howC\'Cl', the portable camera 
obscura will, at fit·st, Oe very easy to the arm of a be
ginner, by 1·eason the objects appear on an horizontal 
plane, such as a table; and the hand, haYing a prop(lr 
rrst, will more easily foJlow the Jine re11rcscntetl on the 
plane with great exactness. 

The camera obsL:ura i8 a machine or apparatus where. 
!in thr imag{':s of cxtr1·nal objects are rc1n·escntetl dis
~inctly, anti in their grn11inc colours, cithe1· in an inverted 
or erect situation. 'l'his machine may be made as fol
llows: Da1·ken a chamhr1·, one of whose windO'iV."1 looks 
jut'o a place set with a variety of objects, leaving only 
one littlr aprrtu1·c open in the window. In this aprr~ 
ture fit a lens, either a plane conrrx one, or one convex 
on both siclrs, so as to be the portion or a large sphere. 
At a due distance, to be detel'lniue<l by experience, 
sprrad a 1mpc1· or white clnth on tl1c wall, unless the 
wall itself be whitened so as to scn·c the purpose: and 

:on this the image of the desired o!Jjccts will be tlcline
al<'<l inrertedly. 

In this case it is not more difficult to draw, or rather 
copy the objects, though they are reversed, than to draw 
or co11y several things which we see upright on the 
framc!i of transparent papc1., lawn, or tiffany; for to 
h'ace liucs will be as easy done one way as the other; 
and though the objects falling on the papel' or cloth 
will, while )·1rn a1·e lli·awing them, Lie reversed, it is but 
turning the paper or cloth u1lside down, when they are 
done, and th~ tfra ·,dng will he i·ight to the eye. But to 
ob,·iatc this dilllculty, let the paper, or what is to receive 
!lie nbjcrts, he placc<l a,E;'ainst the hack of a chail', an<l 
It!!. a person look on the several objects repl'esented 
tl1erron ol·er the back of the chair, antl this will set 
them right to the eye. Or, if you would rather have 
the images appear cJ'cct, it may be done either by means 
Gr a ronca\e lens, or IJy receiving the image on a plain 
!l!ll'rulum inclined to the horizon under an angle of 45 
drgrees, or· by means of two lenses included in a draw
tube instead of one. 

It is to be ohse!'vcd, tha.t if the aperture does not cx
t<fd the bigness of a pea, the objects will he re11resented 
tht>J't'on, cvl'n though thc1·c Uc no Icnsc at all. To ren
der th~ im;igcs clear am! distinct, it is necessary that 
th." obJ<rls he illuminated lly the sun; autl they will he 
till b_r1ghter if tl1c spectator fil'st stay a quarter uf an 
urir 111 the dark. 
l:are must Le likewise taken that no light escape 

h1•11u~h any chinkH, and tl1at the wall IJe not too much 
llnm111atl'<l. Fa1·thel', tho g1Tate1· clistanre there is be
~-<'~n tlir aprrturc and the wall, the larger and more 
•~met will the images llr; !Jut the l':l.JS becoming thus 
o much dilated, the h1·igh!Jwss of the image is weak

nttd, till at lrngth it llernnws i11se11si1Jle. But thepoi·t
blc ciuuera o~•t11ra is morn p1·upe1· for beginners, as 

being more easy for their arm; besides, the ubjects ap
pearing on nn horizontal plane, may, of course, be 
drawn with greater exactness. 

The construction of a portable cam3ra obscura may 
be as follows: Provide a wooden chest, in the middle ol' 
which raise a little turret either roun.1 01· square, open 
to\HU'd the object. Behind this aperture inrline a little 
plarn miJ'l'or to an a11gle of 45 degrees, which \Vill re
flect the rays upon a Jens co1n•ex on huth sitles, included 
in a tube. At the end of the focus of the lens, pl a.re a 
table coveretl with a white fKtp ~r to receive tile image; 
and, lastly, make an oblong apertlu·e to lo•>k thl'ough. 
Ily means of this machine the unages will IJe exhihitetl 
perfectly like theil' objects, e>tch clothed iii their 1lilf··r
<'nt coloul's; whereby auy person, unarqua.inte.d with 
designing or Ura wing, \Vill lie able to delineate any thing 
to the greatest degree of accuracy and ju~tm·si;; and. 
those even well versed in painting will fin<l many hints 
by it to pc!'l'ect them in this al't. 

5. Two other methods, both easy and entertaining, 
not hitherto mentioned, for taking of draughts or draw ... 
ings, ai·e as follow: 1st. Prick with a 11in the outlines 
or the print 01' drawing you design to copy, and thca 
Jaying the same on a sli.cet of paper, take a powder~ 
puff or tuft of cotton, dipping it now and then in char ... 
coal-dust, and beat it over the pricked l11rns thl'ough the 
picture, by which means you will have full di1·cctions 
marked on your cloth or paper sufficient to finish a just 
drawing. 

2d. The other way is l.ty making such an impression 
from the print as shall gh•e a just copy of it; and it iH 
of great use when we want to ca1·ry C\'ery stroke of the 
graver along with us; which mrthotl, if you arc very 
careful, will indeed but vel'y little sully the print. 

For this encl, take some white or g1·ccn soap, wl1icli 
mix with such a quantity of water as will IJ1·ing it tfl 
the consistence or a jeJJy; with this mixtut·e rub the 
print, and with a wet sponge gently wet the paper de
signed for receiving the impression; then laying it on 
the print, COVel' ail with two Ol' three other pieces of dl'y 
imper, and rub it very hard all o\TCL' with a11y thing that 
is smooth and polishe<l; antl thus the wetted paper wiil 
have u1ion it the reverse of tlie print you 1·ubbed it upon, 
with every tlistinct line in the original, if you have been 
careful to rub it equally. 

Secrets of copying drawings, i$~c. 
To tal~e a lfrawingwUhjixccl inl.:.-Take a thin short 

of J>apcr, an<l ruh it all over with fresh butte!', as equally 
as possible, then dl'y it well by tho fire, and rub the 
buttered side eithe1· wit.h carmine, lamp-hlack, IJlack
lead powde1·, or blue hice finely gl'onud, till it is all 
cqua.lly coloured; taking care in ru!Jbing on any of 1l1L'Sl't 

that the colours will not come off by a \'!' J'Y slight touch 
of the finger. Then lay the colourrd siilc of' this but
tered paper upon a. clean piece of p:tper, and lay the 
111-int you design to copy upon the buttered 1m11er; af
tcl'\vards with a fine pin or nerdle, blunted a little a.ii 
the point, ti-ace the outlines of the drawing cat'cfully, 
by which means you will ham a good copy of it upon 
yo111' white pape1·; which n1'ty be touched afterwards" ith 
crayons, 01· the likr. colour. 

To take the imprc.ssioll. with red inh·.-l\Iix some ver
milion fmcly grnu11d with linseed oil, but nut so much 
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but that it shall still be liquid enough to run or fiow in 
a pen. With this trace the lines of your p1'int; and then 
with a sponge dipt in water wet the back side of the 
pl'int, and turn the printed side do"~' upon a piece of 
white paper, so as to lie smooth: theH lay over that a 
piece of dry paper, and p1•css it hard in every part; and 
the lower white paper will receive the imp1·ession. But 
if you have a linen-press, it is better to put your papers 
between two of the leaves, and screw the p1·ess as tight 
as you can, by '"hich means you will have a fine im
pression. 

To talrn cfraughts, wrz.tings, ~c. with red loose ink.
Take some VCI"milion finely ground, and mix it with 
fail• \vater in a gatlipot with some cotton in it, so that 
it may run V('ry free in the pen: with this mixture draw 
over all the sti-okes of' your 1ninl;, imitating both the 
:finer and stronger lines; then with a sponge <lipt in gum. 
water wet a piece of clean white paper, and while it is 
wet turn the print upon it; antl pressing it well, take 
off the print, and you will find all the strokes remain 
on the clean paper; antl as soon as it is dry the Yermi
lion will be fixed to it. 

'l'his so1·t of ink has been used frequently in writing 
any thing designed to be rngraved; for by turning the 
writing sitle of the paper down upon a copper-plate co
vered with bees-wax, and wl1ite gr·ouud, rubbing it \'cry 
equally, the impression will be upon the wax. 

Taking draughts with blne loose foh.-You may like
wise make such a sort of ink with blue bice and com
mon water as will run very finely in a pen, and serve 
for the same use as the former ink. 

'10 tahe off a drawing in. a standing 1·ed colO'ILT by tra
cing .-Take vermilion ftncly ground, aml mixing it 
with a little fresh butter, rub a clean sheet of paper on 
one side with this mixture; so that it may bear a slight 
touch of the finger without leaving the paper; then lay
ing the coloured shle of this paper upon a clean sheet, 
lay your print upon the other side of the coloured pa
)Jer, and then tl'are ern1·y line you think proper, as al
ready directed in trncing a draught with fixed ink: but 
be sure to pin the three papers together at the corners, 
to prevent their slipping, which would inevitably spoil 
your work. This impression made by tracing will hold 
without n1hhing 01· p1•essing the papers. The quills of 
a swallow, after they are thoroughly dry, are very good 
for fracinr;. 

By mixing carmine with some fresh butter, a.nd co
louring a paJH'l' with it in the same manner, yon will 
obtain a mol'C lJrautifu) colour; and by coloul'ing· a pa
pu· in like maimer with blue Lice anti butter, you may 
hnve the cl1·awing lllur. 

To take the nitlu.rul or lively shape of any lierb or tree. 
-F'i1·st take the leaf you would copy, and gently rub 
the veins on the back side of it with a piece of ivory, 
or some surh like matter, so as tC> bruise them a. little; 
afterwards wet the same side geutly with linseed-oil, 
and thcn 1>ress it hal'd upon a J>iece of wliite papc1·, an1I 
yo.u s~iaH haYc the perfect figure of the leaf, with evc1 y 
vem rn it Justly expressed; tl1is impression being· aftt'r
wa.rds coloured will ~eem truly natural, and may Uc use
ful to such as woul<l remember p!n.nts . 

.Bnotlter ;vay of painting the leaves ef plants, so that 
tile 1mpresszo11 shall appear as black 11s if it had been done 
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in a printing-press, is as jollows.-When the leaf is di')', 
take such a ball as the lll'essmen use for blarking the 
tn~es.,and rubbing it equall! over with printer's ink, 
stnke 1t genUy four or five hmrs on the hack of the leaf, 
till all the veins ai·e blacked "ith the ink; then laying 
the leaf on a fiat boai·d or the like, with the bark side 
upwards, lay a piece of white 1iaprr well moistened oa 
the leaf; and pressing it pretty J1a1·d, hnt not so as to 
bruise the fibres, you shall have a fine imprrssion. 

But this may be done to still greater adrantagc by 
mrans of a Jiiece of wood in the form of a cylind-. 
about a foot long, a~cl an iJ~rh a1~d a half diameter, u,: 
middle part about six or eight rnches long, heinl!' co
vered with a woollen cloth rolled three 01· four times 
round it. With this cylinder roll the )l•]ler ovrr the 
leaf four or five times backwards and forward•, and 
you have a curious impression. 

But wh~re printer's ink is not ronv<'nirnt1y come at, 
the followrng method may be matle use of: Rub the back 
of the leaf, as before diJ•ectccl, with burnt liusefd oil: 
then, strewing some powder of 1.Jlack IC'ad, or, for want 
of that, some charcoal or small-coal dust, or the pow
der of bumt cork, upon a smooth board, so as equally 
to coYer it, stroke the powder gently ol'er; and oiling 
the back side of the leaf, clap it upon the boa11l; then 
laying the white paper upon the back of the leaf, 11rcsa 
or roll it as before. 

If none of these iJ1gredients arc conveniently had, 
take vermilion, and mixing it with fresh butter in Iha 
consistence of 11rinter·s ink, cornt· your printin#) ball 
with it; daub it over the back of the leaf, and take your 
impression as llcfore. 

Where vermilion is used, bice may also be made 
use of, either with butter or oil, by grinding blue bice 
with some Uurnt linseed oil, and using it as lJpfnrc: th\18 
you may have a fine red or blue ink, 1wnper for im(ll't'&o 
sions of this sort; but the blue is prrfcrahlc in colour
ing Jeavrs, because it is an ag1·eeahle colour for the 
g1·een sort~ 

It may be observed, that the 1·eason why the bark.of 
the leaf is the proper side to make the imprt·s.sinn from,• 
is because the 1·i1Js or vessels rise on that sidr abo,:e the 
fleshy part of it; ai1d fhercfo1•e being coloured "it!' :'"1 
of those inks, they are the fittest to gire an 1mpre."1on; 
whereas, in the foreside of the lraf, the fteshy parts rise, 
and these fine fibres are sunk between them. 

DREIN, in the milita1·y art, a trrnrh made to~" 
the water out of a moat, which is afterwa1·ds filled with 
hurdles and earth, or with fascines, or buntllt·R of rushes 
and planks, to facilitate the passage over the m.Ull. 

DRESSING of ores, the breaking and powdermgtb"!'I 
in the stamping-mill, and afterwards washmg them ID 

a wooden trough. 
DRESSING. See SURGERY. • 
DRIFT of the forest, is an exact view and enm1ni. 

tion taken at certain limts to know what beasts are 
there; in order that none may rom" on the fnl'est but 
s11ch as have right, and that the forest be not overcharg• 

ed ~!~~!:~t~;lining, a. passage cut out under the earth, 

~~t:~t ~~~~~g~1~du~~~~\1~.c~~~ri, ~~d ~~1:~d 0~f ~ ~":-~ 
ground, or part of' a weer. 
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DatFT, in na,·igation, the angle which the line of a 
eltip's motion makes with tlte nea1't'st mcl'idian, when 8he 
drives with hct· side to the wind and waves, antl is not 
governed by the power of the helm; it also implies the 
distance which the shjp drives on that line. A sl1ip's 
way is only called drift, in a storm; and then it blows 
ID vehemently as to ]lrC\'cnt her from ranyi11g any sail, 
or at lea.st restrains her to such a portion of sail as may 
be necessary to keep her sufficiently inclined to one side, 
that she may nut be dismasted by the violent labou!'iJ1g 
~uced by the tu!'bulcnce of the sea. 

DBirr-SAlL, a sail used under water, veeretl out right 
ahead by sheets, as othel' sails are. It sel'ves to kee11 the 
ehip's bead right upon the sea in a storm, and to hinder 
be1· drh·ing too fast in a current. 

DRILL, in mechanics, a small instrument fol' making 
1uch bolrs as punches will not conveniently serve for. 
DriJls are of various sizes, and ~u·c chiefly used by smiths, 
turners, carpenters, and coopers. 

Da1LL, or drill-box, a name given to an instrument 
for sowing land in the new method of horse-hoeing hus-

bDd:i~L·Sowing, a method of sowing gl'ain or seed of 
any kind, sn that it may all be at a p1'0per depth in the 
nrth, whirh is necessary to it• producing hcalt11ful anti 
•igorous plants. For this purpose a variety of drill
plonghs hal'e bcl"n invented aml recommended; lJut pal't
ly from the expense att<•nding the purchase, partly from 
the complication of their sb'ucture, and partly from the 
attachment of the illiterate farmer to long habits, these 
urt-Uent schemrs for diminishing labour have not re
ceived that share of encouragement to which they seem 
entitled. 

DRIVING, in the sea-language, is said of a ship 
when an anchor being lrt fall will not hold her fast, nor 
prevtnt lier sailing away with the tide or wind. The 
btat b<lp in this case is to let fall more anchors, or to 
'eer out more cable; for tlie more cable she has out, the 
aafer she rides. When a ship is a-hull or a-try, they say 
ahe dri\·'" U. leewa1·d. 

DROl'f, jus, signifies right or law, of 11 hich some 
distinguish six kinds: . 1. J us recuperandi, right of re
covery. l!. Jus entrandi, right of entering. 3. Jus ha
kndi, right of having. 4. Jus retinendi, l'ight ofretain
ilJ«. 5. Jua percipicntli, right of receiving. 6. J us p-0s
llidendi, right of possessing • 
. DllOIT ia al90 the highest of all real writ•; and takes 
ill name of a writ of right, from the greatest regard be
iar shown to it, am) M it has the most as~rnrrd a11d final 
J.agment. There are several sorts of these wril• used 
ID oar law, as dl'oit de avowson, clroit de <lower, Ll.1·oit 
e garde, droit patent, droit rationabili parte, and droit 
lllrdioclaimer. 

DROMEDARY, dmnu:darius, n large animal of the 
camel kind. See CAltELUs. 
DRO~E, in the history of insects, a kind of bee, 

larger than the common working or honey bees. See ....... 
DROPS, in meteorology, small •pherical bodies whirh 

the partirlta of fluids spontaneously form themselves in
to, when let fall from any height. This spherical figure, 
Ille Newtonian philosoph<•1·• deurnnstrat« to Ile the effect 
tr cQrpusclll11r attracl.ion; for con••dC>ing that the at· 
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trartiYe force of one single pal'tirlr of a fluid is equally 
exe1'tC'tl to an u1ual Hii,tanCl', it 11111:; t f ilow that other 
fluid particlrs are 011 C\et·y side dr ·Wu to it, and will 
tl1c1·dOrc take thdr places at an t·q c1al distance from it, 
aml l·onsr(1·.r11Lly fo1·m a round supcrfitcs. See AT· 
TRACTION, and METEOROLOGY. 

DROPSY, in medicine, an unnahmJ colle<'ti·m of 
~.~~:1 humours in any part of the ood). See MEDI· 

DllOSERA, or Sltn-dew, a genus of the pentagynia 
01·der, in the 1>entantlria class of plants, and in the na ... 
tul'al method ranking under the fout'lccnth ordcrt grui. 
nalcs. The calyx is quinquefid, the petals fi,·e; the cap
'Sule unilocular, and quinquevalved at top; the scedti ve. 
ry numerous. There are nine species, two of wliirh 
grow naturally in boggy places in many parl• of the 
ki.:ngtlom. 'fhey seem to l'cccive tlrn na1ne of sun~dcw 
from a \"Cry striking circumstance in tlteir appearance. 
The leaves, which are cfrcular, arc fringed witb hairs 
supporting small drops or globules of a prllucid liquor 
like dew, which continue even in the hottest pa!'t of the 
day and in the fullest expos111·e to the sun. The whole 
11Iant is acrid, and sufficiently caustic to erode the skin; 
but some ladies mix the juice with milk, and apply it to 
rcmoTe freckles. The juice that exudes from it unmix
ed, will destroy wart• and rorus. The plant has the 
same ctfoct upon milk as the common butterwort; and. 
like that too is supposed to occasion the rot in sheep. 

DROWNING, signifies the extinction of life lly im
mersion in water. In some respects thc1·c seems h' bl'. & 

gl'cat similarity between the death occasioned hy immer. 
siun in water, and that by strangulation, suffocation by 
fixed air, apoplexies, epilepsies, su<lllcn fa.intings, vio. 
lent shocks of electricity, or even violent falls ~nd bruis. 
rs. I>hysicians, howcve1·, arc not ag1·ced with regard to 
the nature of the injury done to the animal system in 
any or all of these accidents. It i• indeed certain, that 
in all the cases above-mentioned, particularly in drown
ing, there is very often such a suspension of the .,.-ital 
l•owers as to us has the appe"11nce of a total extinc. 
tion of them; while yet they may be again set in motion, 
and the person restored to life, after a much longer sub .. 
mersion than has been generally thought capable of p1·0. 
ducing absolute death. 

De Ilaen, in his treatise on this subject, ascribes the 
dh·ersity of opiuion among physicians to thei1· having 
been so ready to d1·aw general conclusions from a few 
experiments. Some, having never found water in the 
lungs, have thought it ncl'er was there; and others, from 
its presence, have drawn a contrary conclusion. Some 
have asc1•ibed the death which happens in cases of drown
ing, to that spe-cies of apoplexy which arisrs from i 
g1·cat t•utnrss of the stomach. But this opinion om· author 
rejrcts, because in 13 dogs whicl\ he had drowned and 
afterwards dissertrd, no signs of such a fullness apprar. 
ed. Another reason is drawn from the want of the com. 
mun marks of apoplexy on the dissection of the brain, 
and from the actual lll'esenre of wate1· in the lungs. He 
is of opinion, that the death of d1'0w11ed persons. hap. 
prns in consc.qurncc of' watel' getting into the lungs, and 
sto11pi11g the blood in the a1·tcrics, and of rnursr that 
blowing into the lungs must be hul'tful, as it will in. 
ct-eaae tlte pressure 011 the blood-\'Csscls. 
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Dr. C111ll'11, in liis Jcttrr on tliis subject to lord Cath
rar t. snys, that Yery often the watrr tloes nnt <'ntc1· tl1c 
JungR, nor evc· n the stomach, in any matC'l'ial quantity; 
ancl, that in most casrs, no inju1·y is done to thr org.l
nizatiou of the 'ital 1m1·tR. Hence he argues, that the 
death which SC'rms to rnsur. is owin.~ to the stoppagr of 
rrsp1ration, and the consrqucnt ccasi11g of tlic circula
tio11 of the blood, whereby the bod) !uses its heat and 
vital prindplr. 

In tl1e Phil. Trans. vol. !xvi. llJ1-. Hunter ad\'ances 
t11c following tliro1·y.-The loss of motion in drowning 
seems to a1·isc from tlic loss of rrspi1·ation; an<l the im
mediate effect this has on the other vital motitms of the 
animal, at IC'ast this privation of brC:'\athi11g, a}Jpcars to 
be the first cause of the heart's motio11 ceasiug. It is 
most )IJ'OIJablr. thr1Tforc, :Mr. I-luntci· observes, that the 
1·cstoration of brC'athing· is aH that is necessary to rr~ 
store the hl'a1·t's motion; for jf a suflkiency of life still 
remaius to 1u·oduce that effr-ct, we may s11ppnse evrry 
pal't equally 1•cad:y to mm·c the ve1·y instant in which the 
action of the heart takes place, thciJ· actions dcpcndi11g 
so much upon it. 'Vliat makes it very probable that the 
principal effrct tkprnds u11on throwing air into the lungs, 
is, that rl1i1drcn in the bil'th, when too much time has 
been s1ient ofter the loss of that lifr which is veeuliar to 
the fretus, lose altogcthCI' the disposition for t11c new life: 
in such cases there is a total suspension of the acti1;ms 
of lire; the child remains to all appearance dead; and 
would diC': if ai1· was not thrown into its lungs, and the 
fast pl'incipk of action lly that means resto1·ed. To \JUt 
this in a clearer light, Mr. Hunter gives the result of 
some cru('I and by no means justifialllc expeJ'imC'nt.s maclc 
on a dog in 1755. A ]Jair of double brllows wcl'e pr·o
Vilkd, which were so c:onstructcd~ tl1at liy one action ail' 
w~s thrown into the lungs, and by t11c other air wns 
suckerl out wJ1ich had been thrown in by the former, 
without mixing them together. The muzzle of tlw.sc 
bellows v .. ·as fi:xetl into the trachea of a dog. and by work
ing them he was kept perfectly alive. While this 31'tifi
dal breathing was going on, the sternum was taken off, 
so that the heart and lungs were exposed to view. The 
"heart then continued to act as before, only the frequency 
of its adion was g1·eatly inneascd. 1\11'. Hunter then 
stopped the motion of the llellows; and obserYed that the 
f.:ontraction of the licat·t became gratluaHy weaker antl 
less frequent, till it left off moving alto,i;rthrr; but by re
Jle\\dng the operation, the motion of the hl'art also re
vived, and soon brcame as strm1g and frequent as be
fore. This process was repeated U]lOn the same dog ten 
times, sometimes stopping for five or ten minutes. Mr. 
Hunter observed, that every time he left off wo1·king the 
bellows, the heart became extremely turgid with blood, 
and the blood in the lrft side became as dark as that in 
tl1r right, which was not the case when the bellows were 
w01·king. These situations of the nnimaJ, he observes, 
seem to be cxartly similar to drowning. 

D1·. Goodwyn, in a subsequent lrc~atise on this sub
ject, has cndea,'ou1·rtl to ascertain the effects of submer
sion upon living animals in a still more accurate man
ner; and this investigation is acrompanic<l wit!J a most 
careful and ingcni()us inquiry concerning thr causes of 
the diffrreut phenomena wl1ich he remarked in the 
cow'SC of a great 11umbe1· of experiments. From a re-
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v.iew of these Dr. Gootlwy!l dra.w~ !he f:,Jlnwing ronrlii .. 
s11ms: t. uA small q•nmt1ty ol li111d nsuall) passrs in. 
to the lungs in '!ro\\Hing. 2. This watu· t:llkl'S the 
lungs du1'ing the efforts to inspire; ancl mix in.~ willt lhe 
P.ulmomu·J mucus, occasions the froth) appearanrr mrn
tionrd IJ.:r authors. S. The whole of' thi!i fluid in the 
lungs is not snflic:icnt to p1•odurr thr rhan~r~ that take 
place in drowning. And hem'L' it foJ11rns, that llH• water 
produces all ch«ngC's that take plctrn in drn\\ 11i11g inili
r£'ctly, by rxduding the atmospheric ail' f'rorn thc

0

Jun•:'!f. 
This na.t111·ally Je:uh; to an inns1 igation of thr llSt.'S ~f 
rrspii·atwn, and the ell'ccts of the ail' upon thr hlood ancf 
longs in that action. The n.11tho1· brgins with attempf_
ing to <letcrminc the qua11tity of ail· dt·awn in nt earh in
spit·ation, with the }l!'opol'tional <1ua11tity left aftrl' expi
l'ation. The expt'riments by \\hich lie rndcarnurrd to 
asrntain these quantities seem to be more mwrrtain 
tl1an 'the others, as indeed there arc 11ot data sufiicient 
fa1· them. Concct·ning the chemical ehan.~r., produrrd 
in the air by rrspiration, and the effects of the air u1mn 
the blood itself, we shall only obsc1·ve in ~rnrl'aJ, that 
his experiments evidently show that thr tlisrnt>r jll'oduf'
ed Uy drowning al'iscs t'nti1·ely from the rxrlu,,i1111 of the 
atmosphc1ic ai1· or its pm·e p~1i't; f'o1· \\ hirh 1•t•ason he 1·r
commcnds inliating the lungs with that kind uf air in 
prcfc1·ence to any other. 

From these different views of the matkl'~ ph~·sirians 
have diffc1·cd considerably in thrir arrnuut uf the me
thods tu be followed in· attempting tlil' n·ro\tTy of 
tlrowncd persons. De Ilat•n r·ecommcnds agitation of all 
kin<ls; every kind of stimulus ap11lird to the mouth. nuse, 
ancl rectum; bleeding; heat, both by will'ln cloths aud 
warm water; blowing· air into the trarhra; stimulantfi, 
such as blisters, warm ashrs, &c. applied to the hrad, 
ankles, thighs, iiit of the stomach, an<l other parts. DI'. 
Cullen's instructions on this subjrrt, hnwncr, arc of 
much more importance; but they arc drtailcd too ru11rh 
at length to admit of an adeq uatc ahrid1;rm1·nt in this 
article. For e''ery practical 11111•pose, inUrrd, thr plan of 
recovery distributed by the Royal Humane Sode!)' of 
London is sufficient. It is as follows: 

1. As soon as the patient is takrn out of thr watrr, the 
wet clothes, if the person is not naked at tlir timr of Hie 
accident, should br taken olT with all 110so.,ihlc cxprdi
tion on the spot (unless some com·rnicnt lraisl' is nry 
near), and a g1·eat coat or two, or some blank('ts if con-
vcnil•nt, should be wrapped t'Olllld thr lwdy. . 

2. The patient is to IJe thus carefully c01wcycd m the 
arms of three or four men, to the nea1·cst pu\Jlie or othrr 
J10usc, where a good fire, il' i11 the winter srason. aud a 
warm bed, can be m~ulc l'eady for his 1·ec·epti11n. As the 
body is conveying to this place, great n.ttrntion is to be 
1iaid to the position of the head; it must be kept 'upport
cd in a natural and easy posture, and not suffcl'e<l Ill 
hang down. . 

3. In cold or moist weather, the patirnt i• to be. laid 
on a mattress or bed before the fire, but not loo near, or 
in a moderately heated room: in warm and sult!'y \\eatlJ .. 
er, on a llcd only. The body is then to be wr•pped as 
expeditiously a• possible with a blanket, and thorougb
Jy d1·ied with wm•m coarse cloths or Hannrls. 

4. In summer or sultry weather too much air cannot 
be admitted. For this reason it will be necessary tom 
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open the windows and doors, as cool L'Cfl'esl1ing air is of drowned, and continued for a consiclerable fone apparcnl-
tlie greatest importance in the pL'occss of resuscitation. ly dead. 

5. Not more than six persons arc to be present to ap- 11. If theL·e are any signs of returning life, st.:cl1 as 
ply tlie proper means; a greater number will be usckss, sighing, gasping, or convu lsive motions, a spoonful of 
and may retard, or totally pre.vent, the restoration of any warm liquid may be gh-en: and if the act of swal ... 
We, by rendering the air of the appartment unwhole- lowing can be performed, a cordial of warm brandy 01· 
1ome. It will be necessary, theretorc, to requf'st the ab- wine may IJe giyeu in small quantities and frequently 
erncc of those who attend merely from motives of cu- rtlJ>eated. 
riosity. 12. Electricity may be tried by the judicious and 

6. It will be prope1• for one of the assistants, with a skilful, as its application neither prevents '""' 1'eta1·ds 
pair of bellows of the common size, applying the pipe a the various modes of recovery alrrady rcrommendrd; 
little way up one nostril, to blow with some force, in or- Uut, on the other hantl, wiJl most probably telld to ren
der to introduce air into the lungs; at the same time the dcr tbe other means employed more cel'tainly and more 
other nostl·il am) the mouth are to be closed by another expeditiously efficacious. Tlii!i stimulus J>romises to 
assistant. while a tbit•d person gently pL'esses the chest prove an important auxiliary in ca':ic of apparent death, 
with his hands, after the 1.nngs arc obsc1·vt~d to l>e in- and therefore deserves the serious regard and attention 
ftatcd. By pursuing this process, the noxious and stag- of the faculty. . 
nant vapours will be expelled, ancl natural breathing imi- The methods which have been describedt are to be em
tatcd. lfthe pipe ofthr. belJl)WS is too largp, the air may ployed with vigour for three hours ort11nvards, althougb. 
be Ulown in at the mouth, the nostrils at the same time no favourable circumstances should a1•ise: for it is a vlll
berng closed, so that 1t may not escape that wa): but the gar and dangerous error to suppose that' persons are ir
lungs are more easily filled, and natural hreatlung better recoverable because life does not soon make its appear .. 
imitated, by blowing up the nostril. • ancc; an opinion that has consigned to the grave an im-

7. Lrt the body he gently rubbed with flannels, mense number of the seemingly dead, who might have 
e11riuklcd with !-ipirits. A warming pan heated (the body been restored to life by r csu lution and perseverance. 
being surroundell. with flannel) may be lightly moved up Bleeding is never to be employed in such cases, unless by 
and down the back. Fomentations of hot bran<ly are <lircction of one of the rncdiral assistants, or some othe.1" 
to be applied to the pit of the stomach, loins, &c. and gentleman of the faculty who has paid attention to tbe 
oftrn renewed. Bottles filled with hot watcl', heated r1.:s11scitating art. 
tiks rorerrd with flannel, or hot bricks, may be. effi.ra- We shall now describe the apparatus made use of in 
riously applied to the soles of the feet, palms of the recovcdn.~ bodies from the water, and in restoring sus
bands, and other parts of the body. rrhc tcnrplrs may 11cndcd ammation. 
be rubbed with spirits of hart.'ihorn, antl the nostrils Pl. LUI. l\Iis. fig. 44, is a forked instrument ·with blunt 
nr>w and then tkklcd with a featl1 cr; aad snuff, 01· cau points fo1· making supcdicinJ seal'ch afte1· the drowurd 
dt lucc, should be occasionly appJicd. body, sounding the p~rticular situation in which it sunk. 

8. rrol>acco.fumes should be thrown up the fumlament; :Fig. 45, a ladder with a long jointed handle. 
lf a fumigator is not at hand, a common pipe may an- Fig. 46, an extractor, or a linkefl pair of tongs, wLich 
swer the 1nu•1rnse. in the plate ap1>ears closed; but on immersing it into 

Thco11cration should be frequently performed, as it is water, opens by its own weight, as well as by the sliding 
of importance; for the good cff('cts of this process have down of the iron ring o from the pat't marked x to that 
been rxperiencrtl in a variety of instancrs of suspended of 11. It may again he closed by pulling the double rope 
animation. But shoulll the application of tobacco-smoke fastened to the t•ing o, which is tl1us shirted upward f1·om 
in tl1is way not be immediately co1wenient, 01· other im- u to x: by rncans of expanding the iron arms n n, ·which 
pt>diments arise, d,,·stcrs of this herb, or other acricl are likewise connected with this l'ing, the mouth or flaps 
inrusions with salt, &c. may be thrown up with aclvan... of the instr11me.:t rr may be shut; and to prernnt their 
tage. opening till required, the tv·;o ropes are firmly tied r·ound 

9. \l'hcn these means have been employed a consitle. the iron bolt ss, in which situation they remain till the 
rablc time without success, and a. brewhouse or warm bo<ly is cxtractcll. Great attention is requit•cd in pre. 
bath can be rt'a<lily obtained, the bo<ly ~hould be ca1·cful. scning them from ihe effects of rust; and. i11clepemlant. 
ty conveyed to such a phtc<', aml t•cmain in tbe Oath, or Jy 'of the weight of fron wOl·k, it is p erhaps the most com
surroundell with wm·m grains, fo1· tllrce or foul' hou1·s. plcte piece of machinery that can be contrived for this 
If a child has been drowned, its body slrnuld lie wiped pur•pose. 
perfectly dry, and immediately Jllaccd in bed between Fig-. 47, a pair of bellows wilh two separate bags, so 
twn healthy persons. The salutary effects of the natural contrived that by opening ihcm when applir<l to the nCJs
'ital warmth, conveyed in thiR manner, have been }Jl'OV· t1•ils or mouth of a patient, onl' hag wiJl be Jilkd witb 
ed in a n:i.ricty of suC·ressful cases. common air·, and the other with t.he air C':X{rartrd from 

10. While the \'~ll'ious mctl1ods of treatment arc cm- the Jun~s; and by :;hutting th rm again, pure atmosphrric 
plnyctl, the hotly is to be shaken every ten minutes in air will be intrml ucl'tl into lhesr 01·.~ans. and that drawn 
01·drr to l'rnd<-1· the pl'ocess of animation more sucrrss- out consequentl.v l .lisrl1~ngeil into the 1·00111. Thus the ar .. 
fut: and cliiltlrPn in pa1·tirulnr. nre to be much agitated, tificinl b1·cathing may Oe continueil. wbile the other opc
b) taking hold ofthrir legs and arms frcqu r ntly antl for 1·ations on the sul'face of thC' I.Jolly :u-<~ carrirtl on: which 
a r 1inlii1u:uw nl' timl". In val'ious instances rigitation rnultl not l>e comrn it•ntly clonr if the rnnzzlc of' a rom. 
hu forwa.rilcd th8 rcc-0vc1·y of boys who have been 111011 pail' ui' b;,Uows were int1oduccd i11lo the no>tri l. 
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•• ls an intermediate boal'cl, but which admits of no 
•ommunication between the two bag•. In the external 
l>oord of rach side, there is the usual hole, marked b, pro
vided with n rnlve; and the cylindriral part through 
which the air is cxpcHetl i11 common bellows, js here sol
dered to a copprr IJox, within which two other valves ar·e 
applied to the tuhl'S couducting the air. The co1-er <l of 
this box, may be unscrewed by means of an interposed 
leathel' ring, almost of the 5hape of a fuunel, to the neck 
of which is fastened a flexible tube, c, made of varnish
ed silk cloth, and "spiral wire that fo!'ms the cavity. To 
the cxtrrmity of this tube is attached a small ivory 11ipe 
J. the front of which may either be tuhular and round, 
for introducing it into t11e nostril, or fiat, like the top
piece of a clal'ionet, if it is intended for the mouth. The 
valves (which cannot be reprnscnted in a lllate) consist 
of stiffcucd taffety, and are so arranged, that the cor
responding ones stand in an inverted ortler. Ifthel'efo1·e 
both bags of the bellows are expanded, two of the valves 
open themselves towal'ds the internal part of the machine: 
one of these is fixed to one of the side boards, but the 
othrr is within the box, on the mouth of the conducting 
tube belon,i;ing to the opposit. bag of tl1e bellows. By 
this contrivance, the air enters both bags of the hellows 
at the same time, and is, on compression. again expc1led 
by means of two other valves, which open from within 
towards the external imrts. Both bags of the bellows 
terminate below the nllvc in one 1wincipal tube of com.
munication; because, though the action o[ both bcHows 
is simultaneous, the stream of air conformably to the ar~ 
rangemrnt before pointed out, can only enter and escape 
alternately. In using this machine, the small ivory pi11e 
is applied either to one of the nostrils, or put into the 
mouth: in the former case, the other nostril and the 
mouth must be closed; in the latter, both nostrils. When 
the bellows arc set in action, one of the bags rccci vcs a 
column of atmospheric air through its vahe, while the 
other, by means or ·its flexible tube and its valve, ex
tracts a portion of air from the lungs. But if the bellows 
arc again shut, one of the bags parts with the im1rnrc 
gas drawn out of the pulmona1•y vessels, and the second 
conveys 1rnrc atmospheric air to the organs of respira. 
tion. By properly repeating this alternate J>rocess, the 
patient may again be enabled to exercise tlie important 
funrtion of breathing. As, however, a precipitate and 
inrgular method of proceeding might be productive of 
_injury, this delicate operation ought to be performed by 
persons who are acquainted with the mechanism of res. 
piration. Jn some cases, where the paticut has, for a 
r;ousiclerablc timr, lain under water, or was afterwards 
neglected for want of due assistance, it would be desira
ble to inti•oduce into his lungs oxygen, or pure vital 
dephlogi stir.ated ail', instead of that of the common at
mosphere; as the latter is generally more or less co1·
rupted on such occasions by the breath of many persons 
in the same room. For this pm·pose may be used a blad
der, marked g, which is provided i>ith a cock and pipe 
fitted or screwed to the board of the inspiring valrn and 
hag of the bellows. If, therefore, after opcningthecock, the 
machine is set in motion, it will extract the pure air con· 
1'.'ined in the bladder, and, on the subsequent comprcs
s1ono r the.bellows, force i~ mto the lungs of the patient. 

Fig. 48, 1s a maclu11e fo1· injecting the smoke of tobacco 

by way Of dyster, in those deRp<ratr CDSOS which requira 
the application of this rem•·t!i. It ronsist• of a paic• of 
bellows, to the muzzle of "!>ich is fitted a metal box a, 
]>ruvided witl1 a ring, in the mitldlt>: of which it may be 
unscrewed, and again cloi;rt1, aftr1· bring filled '"·ith to. 
bacco, and set on firr; the Jlipe c of the flexible tube 6, 
is introduced into the funilnnwnt, and thu'i l.iy mean!t or 
the bellows d, the smoke L' l'o1·ced into the rectum. To 
these may be added, 

A bier of wicker-work, in the form of a slanting oblong 
basket, for conveyin.g the body of the drowned, in a po .. 
ture somewhat raised. Th:s simple contrfrance has the 
advantage, that the water may easily run off, while the 
patient is canic<l: an<l as many unfortunate pct~ns are 
matC1·ially injm•cd by rou.i;h treatment, bcfcwe they al'
rive at a house of reception, so that tlit:"ir recorrry is 
thus often frusb·atcd, we t'ecummend the uninrsal adop
tion of this useful hn11Iement. 

The Royal Humane Society of London have, for a 
series of years, offered premiums for machines ancl other 
innntions to save marinm"S and other pe1'So11s from 
drowning in case of sHipw1·eck, or other accident<~ at sea.· 
The life-boat of lllr. Greathcad has been already des
cribed under the article BOAT; but at the la.t annh·en;ary 
(April 15th, 1806), a model of a life-boat wa• exbibited 
which may be put together in the space of half an hour, 
in any case of shipwreck, aml which rannot sink or 
overset, let the sea run ever so high. All that is necessa
ry to be provided with is, a keel 01· plank of any con
venient length, and a few pigs of il'on ~surh ar; nss'1tr 
commonly carry out for ballast). The officers ofthr ship 
are to take care to keep two or three empty water-cOfka, 
perfectly tight, the bungholes corked up, and a piece of 
tin or leather nailed over them. These casks arc to be 
lashed with ropes to the keel, along with the pigs of iron 
for ballast; and any spare poles 01· spars may be also 
lashed to the sides, so as to give the raft the form of 
a vessel, and at each end to make a lodgment for the 
men. Auy of the square sails of the ship will form 
a lug-sail, aud may speedily be adapted to the new life. 
boat; and a strong and broad spar may be lashed on asa 
rudder. Several inventions have also been ttcommende4 
by the committee of the society to enabl• peNJons to 
swim from a \neck to the shore; particularly the cork 
or marine spencer, already noticed under the artkle 
CoRK, and "the life-preserve1" inventedbyMr.Dan1el, 
of Wapping. This last is a machine of water-proof lea
ther, which wra11s round the body just under th• ann~ 
pits, and is inflated like a bladde1• in the spare of half a 
minute, by blowing with the breath through a silver 
tube, furnished with a stop-cock, whicb is to be turned 
when the machine is full of air. 

The immediate views of this committee of the Royal 
Humane Society for affording assistance and prev_rnting 
shipwreck, are clearly developed in their resol~t10ns of 
the 19th March 1798, which in tho hope of exc1tmg the 
attention of scientific men to so interesting a subject we 
insert. 

"Resolved, That it is the opinion of this committee, 
u I. That means may be cont1·ived for prrvrnting f"eB· 

sels which are light and of particular impol'!ance, surh .as 
packets, from foundering at sra, by means of a tlurk !m
ing of cork or very ligb.t timber, which may prevent the 



11 RU 

_, Crom sinking in raseof any or hrr l>lanks'starting, 
OI' other arridents happening to the hull. 

" U. That, in case of shipwreck, the grand object is 
to form a communication with the shm·c: and it appears 
to this committee, that the most probable means of effect
ing this object is, to convey a rope or line by some p1·0-
jectile forrc to tlie nearest land; and that, the more sim
ple the machine for this llllrpose (having ample power), 
the mOJ'f likrly it is to have a proper practical elfcct. 

JU. " That the constr.,rtinn of life-boats to go from 
the shore to a vessel w1·eckcd or. in distress (which lifc
bo•ts ought to be lUied with cork or light timbe.1., so as 
to krrp buoJant in almost all c~&es), is a most laudable 
and excellent inwntion; and this curnmittee cannot but 
hope, that, if this 11lan was uuivorsally adopted on all our 
sea-coasts, at least wherever it is in·acticablr, it woultl 
save the th·es of numbers of mariners, an<l other persons 
valuable to society. 

"lV. 'l'hat the institution of a body ofwa.termcn rea
dy to nnture, on all occasions of shipwrrck, in lifc-1.Joats, 
or other vessels, to assist persons in distress, would be 
e1tremely useful. 'l'hat such persous should have parti
cular privileges, as protections from bC'in.i; imprcssnd, 
and perhaps badgc1:1 such as the firemen in London, antl 
should be rncou1·aged by the prospect of rewards to ad
nnture on all such occasions. 

DRUG, among fan-makcl's, is a composition of gurn 
arahir, antl some oth~r ing1·edfonts, uscc..I in laying gold 
er silver leaf upon fans, or in covering them with either or these metals in powder. They use it also to paste to
g.tber the papers, gauzes, taffetas, and other matters, 
used by them in their fans. 

DRUG signifies also a salt, or cinder of glass, used by 
aome in blcacliing cloth. The use of this drug is prohi
•ited in Fl'ance, as bring found corrosive, destructive of 
the linen, and likely to injure the health of those who 
use it. 

DRUGGET, in commerce, a stulf sometimes an wool, 
and sometimes half wool half thread, sometimes corded, 
\ut usually plain. ' 

DRUIDS, the priests or ministers of religion of the 
a11ritnt Britons and Gauls. 'rI1e Druids were chosen 
out of the best families; and were beld, both by the ho
nours of their birth, and their office, in the greatest ve
neration. They are sai<l to have understood astrology, 

feometry, 11atural history, politics, and geog1·aphy: they 
ad the administration of all sacred things, werP the in

lerprt'ters of religion, and the judges of' all affairs in· 
•ilfertntly. 
' DRUM, is a martial musical instrument in form of a 
tylinder, hollow within, and con•retl at the two ends with 
•elJ,1m, which is stretched or slackrned at pleasure by 
the means of small cords and sliding knots. Some di·ums 
art made or brass, but they are commonly of wood. 

There are several heal• of the drum, as assembly, 
chamade, rewille, retreat, &r. 

Damus, kettle! a.t•r largl" basons or copper or brass, 
rounded in the bnttnm, a~1rt co•ered with vellum orgoat
•kin, which is kept fost by a drrle of ironJ anrl several 
hol..,, fa•trned to the bodv of the drum, and a like 1111111-
"r of srrews to srrnv l;p ~nd down. They arC: m11rh 
llPd a1ao11g the horse, as also in operas, orntQrios, con
rta, &.c, 
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Dll.UNGVS, a nnme given in the latter time• or the 
Roman empi1·e to a body of troo11s, amounting to from 
one thousand to four thuusand men. At first it was usrtl 
to l.knote the 1t'oups of strangers and cncmirs, hut in 
tJt<• raslern empire to signify the troops of the -empii·e it
self. 

DRUNKENNESS, excuses no rrimr; but he who iB 
guilty ot' any crime wlrntrvc1·, thro11~h his voluntary 
d1•unkc·nncss, shall be p 1111lshcd for it as mu ch as if Ite 
had been sober; for the law, St'cing how rasy it is tb 
counterfeit tliis exrusr, and ltow wrak an exruse it is 
(thoug'h l'eal,) "ill uot sufft'r any man thus to pri\'iJrge 
one crime by another. 4 Black. 26. 

By several statutes temp. Jae. every prl'Ron convirted 
of c.frunkenness shall forfeit 5$. or be committed to the 
stocks for six hours, and offending a second time, sl1all 
b~ bound in n recognizance of lOl. for future good beha
v10ur. Arni an alehouse-keeper convicted of d1·unkcn
nrss, shall besides the other penalties, be disabled to 
keep any such alehouse for three years. 

. DRUPA, or dnippa, in botany, a species of pericar-
1m11n, or see<l-,·csseJ, whicl1 is succulent or 1mJpy, has 
no valve or· rxtC'rnal opening like the capsule and pod, 
and contains within its substance a stone or nut. The 
cherry, plum, peach, apricot, and all other ston<'-fruit, 
~l'U or tl~is kind. The tcrmJ which is of gl'eat antiquity,. 
1s synommous to Tournefort's fructus mollis ossiculo, 
"soft fruit with a stone;" and to the prunus of other ho. 
~:rnists. Tltc stone 01· nnt, whtch in this species of fruit 
is surrounded by the soft pulpy ftesh, is a kind of lig
neous or woody cup, which contains a single kernel or 
seed. This definition, however, will not apply to every 
seec..1-vcssel denominated drupa in the Genera Plantarum. 
The almond is a drupa, so is the seed-vessel of the elm
tree and the genus romphia, though far from being pulpy 
nr succulent; the fi.1·st and third are of a substance like 
leather, the second like parchment. The same may be 
~au.I ?f the walnut, pista.chio-nut, .guettar<la, quisqualis, 
Jack-m-a-box, and some othcl's. Again, the seeds of the 
elm, ~cbrebera, fiagcllaria, and the ma1_1go-trec, ai·e not 
contained in a stone. The seed-vessel of burr.reed is 
dry, shaped like a top, ·and contains two angular stones. 

DRYADS, in tile heathen theology, deities, or nymphs, 
whil.:b thr. anrients thought inhabited g1·oves and woods. 
They differed from tho hamadryaues, these latter being 
attached to some particular tree, with which they wero 
born, and with which they died; whereas the dryades 
were goddesses of frees and woods in general. 

We likewise find mention made of a kind of propl1et
esses, or witches, among the Gauls, called the dryades 
ord1·uidrs. 

DRY ANDRIA, a genus of the class and order dim
cia monadelphia. Thr calyx is two-lea,'c11; corolla fi \'e. 
petallell; stamina nine; fruit three 01• four graineil. T11ero 
is one species, a dwarf tree of the Mauritius. 

DRYAS. a genus of the icosandria-prntagynia class 
of plants, the flower of whirh consists of eight oblong, 
emarginatrd, patent petals. inserted into the cup. Thrre 
is nn pe1·.irarpium, but the seeds are numerous, of a 
roundish compl·essrd figurf', and furnished with very 
long hairy st.' lrs. There are two species. 

DllYPJS. a !'•nus nf the rlass and order prntamlrla 
trigynia. The calyx ia five-toothed; petals five; ca11suJo 
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clipped round, one-seeded. There is one specie.s, a 
shrubby plaut of Baruary. 

OU(;A.'r, n coin CUJ•rent in Germany, and othCl'COUn
tri('S nbroacl, for the different values of \\ hich see Co1N. 

DUCA TOON, a silrnr coin, likewise frequent in se
vr • al pa1·ts of Europe. 

DUCEi\ARlCS, in Roman antiquity, a military offi
crr who had the command of hvo huntlretl men. 1.'he 
title duccuarii is also given to certain 1>rucurators of the 
Clll]ll?l'Ors, so called either from their ha' ing a sabry of 
200 st·stcl'ccs, or from their being a1 pointed to raise the 
tax of' the two-1..iuutlredth penny. 

DUCE.S Tl;",CUM, in law, a writ that command~ a 
pnso11 10 appt.a!' in t~h~ court. uf rlrn11n·1·), and ~ring 
"·ith them c1:rtarn wr1t111gs, cvHlcncc3, or other tlnngs, 
'\\hkh lhc: co111't is inclined to view. 

Duc . ..-;.s tecumi licet lang1d.dus, in Jaw, is a writ llirected 
to the sheriff, on a rdurn that he is not able to IJring his 
]trisoncr \\ithout tlangcr of t.lc~.l'h~ he brintirs adt'O langui
dn~; upon which t11c cou1't gr;rnts a habeas Col'pus, in 
11att11'l' of a duel's tecum licct lallguidus. 

DUCK. S•e ANAS. 
DUCKING, plunging in water, a diversion anciently 

prartised amf1ng the Goths, by way of exercise; but 
among the Cd1 re, F'ranks, and ancient Germans, it was 
a sort of punishmrnt for persous of scnnclalous Ji\ cs. 
They were ~hut up, naked to the sl iift, fastened to the 
yard of a shalhp, an1l ducketl sen•ral times. 

DucKING at the wain yard, 1unong senmrn, is a way 
of JHmi.shinp; offt'mkrs on board a ship; and is prrform
ed Uy binding the malrfador, by a ropr, to the end of 
tl1c yanl, whence ht.' is violently let tlown into the sea, 
mwc, tw icr. or thrre timts, arcortling to Id::; offr.nr<': and 
if tlu~. offt nee is very gl'l'at, he is drawn und 1·neath 1hc 
keel of the ship, whith they call keel-lrnlcing. 

DUCK-LP, at sea, is a teJ'm usc<l by the strr1·sman, 
when the mainsail, foresail, or spritsail, h:nders his 
sering to ste<'r by a land-mark: upon \vhicl1 he raJJs out, 
"Durk up the dcw~lines of these sails," that i!S, hale 
tl1c sails out of tbc way. Also, whc•n a shot is made 
by a rhace-piece, if the clew of the spl'itsail hinders the 

sjgBtL~: ~1~~~1~;:t1:'g~~~:.;1~1:i:'n~~~ any tube or canal. 
See ANAT•JMY. 

D UCTILI'I'Y, in physics, a jll'opcl'ty of cel'tain bo
dies, whereby they are capable uf being expanded, or 
stretched forth, by means of a hammer, press, &c. See 
.MECHANICS. 

The great ductility of some bodies, especially gold, is 
vcl'y surpl'ising: the gold-beaters and wircdrawers f'ut·
ni~h us with abundant proofs of this p1·ope.I'ty; they C\'Cry 

day reduce gold intu lamellre inconceivably thin, yet 
without the Jrast aperture or pore c1iscovel'a1Jle, even by 
tho microsro1ie: a single grain of g<>ld may be stretched 
under the hammt>t·, into a leaf that will cover a house, 
and yet the leaf l'Cmain so compact as 11ot to transmit 
the 1·ays of Jight, 1101· even admit spirit of wine to b'ans
urlc. DI'. Halley took the followiu.; mrthod to compute 
the ductility of gold: he learned from the "il'edmwers, 
that an ounce of' gold is sufficient to gi1rl, that is. to co
ver or coa~, a silycr cylitHler of fo1·ty-eight ounces weight, 
which cylinder may be drawn out into a wi1·c 80 n~1·v 
line, that two yards s4all wei1;h on!~ one gt•ain; and 
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consequently ninety-eight yartls of the same \\;re, only 
fo1·ty.n111e grams: so that a smgle grain of gold hero 
gilds ninety-eight yards; and, of course, the ten-thou
sandth pat·t of a grain i• here above one-third of an inch 
long. And since the third part of an inch is yrt rapa. 
hie of ueing divided into ten lesser parts visible to the 
naked eye, it is evident that the hundred-thousandth 
part of a gl'ain of gold may be seen without the a.o;i;ist. 
anrr of a microscopr. Procccdmg in his calculation, 
lie found, at length, that a cuue of gold, whose side 19 
tlic hundredth pa1·t of an inch, contains 2,453,000 \isi .. 
hie pal'ts; and Jet, though the gold with 11hich Huch wirt 
is coated, is stt·<'tchctl tv such a (kgt·ce, so intimab.•I) tlo 
its ]l::ll'ts cohere, that there is uut an,- appearance of' t~c 
colour of thr sihrr undel'ncath. 

Mr. Boyle, cxaminiug some kaf-gold, found tliat a 
grain aml a quarter in weigllt took up :m a1·ea of tm1 
squal'e iurhes; supposing thcl'efore the kaf divided by 
pa,.alkl lines !OOth pal't or an inch apart, a grain of 
gold "ill be di.-idcd into five lnmdt•l'd thousand minute 
squares, all discernible by a good <'ye; for tbe same 
autho1· shows, that an ounce of gold dnnrn out in \\ire 
woultl l'each t 55 miles and a hall~ 

But !Ill'. lleal!mur has ral'l'iecl the ductility of gold to 
a still greater extt.•nt. " Tliat is callPd gold-wire, ewry 
body knows, is only a silver one gilt. The cyliiu1f'r of 
sihel', covered with lraf-gold, they draw through the 
J10le or an iron, and the gilding still kreps pace "iill 
the wi1·e, stretch it to what kngth they can. Now Mr. 
Rc.aumur shows, tliat in the comn)ott way of drawing 
gold-wil'r, a cylinder of silver twenty-two inchC's longt 
and fifteen line~ in diarnctcr, is stretched to t,163,520 
feet, or is GS4,692 lines longer than bcforr, \\ltich 
amounts to about ninety-seven leagues. To wind this 
thread on silk for use, they nrst flatten it, in doin§ 
whicl1 it strrtclws at least one-seventh fartbrr, •o that 
the twrnty-two inches, are now 111 lf'agucs; but in the 
flattening, instead of one-seventh, they could strrtrh it 
one-fourth, wl1ich wouhl bring it to 120 leagues. '!'his 
appears a p1'oc1igious rxtcnsion, and ,-ct it is nothing to 
what this gentltman bas pl'OVed gold to be capable or. 

DucTTLlTY ef glass. We all know that, when wel 
peneti·akrl \\ith the heat of the fire, tlie workmen ran 
figure and manage glass like svft wax; but what is most 
rcmal'kahle, it may be (lrawn, or spun out, into threads 
excred;ngly Jong and flue. 

Our Ol'<linary spinners do not form their thread.s. of 
silk, fiax. or the like, with half the ease an cl exped1tmn 
as the glass-spinners do threads of this brittle matter. 
We have some of them used in plumes for rhildren's 
h('ath;, and divers other works, murh finer than any 
hair, and which bend and wave like hair with c·rery 
"ind. 

Nothing is more simple and easy than the method of 
making them. There arc two wot·kmeu empJnyl'il; the 
fil'st holds one end of a piece of gla-s o»er tlw flame of 
a lamp; and, when tlw heat bas softened it, a "t.:con.tl i~pt .. 
l'ator applies a glass hook to the m<>tal thus en lusionJ 
and, '' ithdrawing the hook again, it bring<J '°'1th d a 
thl'rad of glass, which still adhei·rs to the mass: then, 

~~·~11~~~i~1~;<~{ h~~/~~· ~:~~1~~~:·~~rcctu~~1sa t~~1e~~1~~0= 
fast as he l'lcases: whicli, <Ira wing out the lhread, willdl 
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it on its rim; till, afi"r a rri-tain nnntbl"r of rcl'olution~, 

it !~1::~1:;~~~I i~ i}1\1_,~.~kr;~~1~·~·!i~l~~1.11~h111·~~~:;\·1i-;ht·s i11o;ensi-
W.y: befog wou11ll out lik<' a clnr ol' sllk up1>11 the \\ h_('.<"I; 
and tl1l" part~, as tht'_\. 1·rnfk from the Ha111C'. rnoh11g. 
become morP roh('1·1·nt t•> 1li•>S\" 1wxt t1

' tlt<·m. and this 
•Y drgrcrs: th~~ p;,1·t"' nral't'st thr firr :m: ah\<l)"i the 
least rolH'rf'nt, and. of r1111sCf1;11·111·1•, mu~t gin• wa)' to 

. tbe elforl the 1·,·st makr f:J <h·1~\\ thl'm to\\al'd;.;thr whrl'I, 
1'bc cirrumfr1·rnrt• ol' tlwsr tllt'l ;1d:-; is usually a flat 

o't·al, bring thrrr cir fo111· ti111es as bm;.cl a~ tllkk: S•llllE': 

of them sl·rm sra1·c·t·ly big;;l't' tha11 tl1c t!ll'l·acl of a silk
worm, and arr su1·1wisingly ll1·~illlt.·. If lhc two ends 
or surb th1·c1uls at'(' knottf'<I to;;(•the1·. they may be 
drawn anti h('nt. till thf' apr1•turr, or s11arr in t he middle 
of tile knot, tines 1111t rxr:e('d onc-foul'th oi' a line, 01· onc
Corty-eighth ot' an~1d1, rn tliam<>trr. 

Hence l\I. Rt•au111ur a1hanrr.;, that the flC'xibilitv of 
glua incrrasrs in 1m1pm·til'n to the firn•n:•ss o( the 
threads; Pnd that. pl'olrnlil~b hail we l.rnt tlte at·t of draw
ing U11-eads a.'"-1 line as a spi1lc1·1s wC'h, we mi~l1t wC'avc 
atutrs and cloths of' tl1rm for wear. Acr01·dinp:ly, lir 
made some l'Xprrimrnts thi., waJ; and fouwJ that lie 
could make thn•a<h fine cmrn.!?;h, ,·i:1.~ as !inc, in his jmlg
ment, as spitlrr·s thread, but hr could nercr make them 
long enough to ilo nny thin~ with them. 

DUEL, a single roml.mt. at a timr ;H11l plarr appoint
ed, in r.011sN1u(·11re ot' a cha.Hengr. This rui-,tom rnme 
originally from till' ll(ll'the1·n nations, among ''Imm it 
wu usual to dN·idc all tlH•i1· confrove1·~il's by arms. 
Both Uie acrusrr and arrusrd gave pkdgt•s to the judges 
on their rcs11crthr IJrlialf; and the custom pl'ernilc1l oo 
far amon~t the Gerurnn"', Danrs, and Franks, that 11011c 

were cxrw~C'tl from it but women, sick pC'ople, cl'ipplrs, 
and such as Wt~rc unde1· twrnfy-onc )'C'ars of age, or 
above sixty. E\t•Jl ecclesiastics, prirsts, and monks, 
were obligrd to find champions to fight i11 their strnfl. 
The punishment of the vanquished was rithrr drath by 
laanging or b<'11ralling, 01' mutilation or members, ac
cortling to the rirrurnst:mces of the c1<.Jc. Duds we1·e 
at first admitted not onlv on criminal occasions, but on 
some ch·il om•s for the 1{iaintrnanre of rights to ec;tatrs: 
in latter liml's, howrn•r, brforc they were cntil·C'l" ahol
ishrd, thry \H't·e rrsh·aincfl to thrsr" four cas<'s: 1·. That 
dlf rrime shoultl br capital. 2. That it shoultl be rer
tain tlie nimr wa~ prrprtratcd. S. The arcus<'d must, 
hy rommon fame, hr s11pposrd guilty. And, 4. The mat
ter nut capable of' proof by witnesses. In En,!!;land, 
tbonJ;h the frial bv durl is dic.;used, the law on which it 
is foundrd i~ still i.n fol'fC'. 

DUELLING, 01·siuglc combat, bctwoen •nf indi,·idu
als of their own hr:uls, anrl for p1·ivate malire or 1lisplra-
1Ure, is now p1·ohi!Jik1l b_y la"'; fo1• i11 asrttlril statl' gov
erned by law, no man, for anJ injury whatever, ought to 
1ale prirak i·rnngr. 3 lnc;t. 157. 

And whc1·c om• party kBls the othrr, it rnmrs within 
the DQtion of murch1·, as being cnmmittrd by ma lire 
afnrtthuught; \\hrl'e thl• partirs mrrt with an intrnt to 
munlrr, thinkin~ it fhl•i1· <luty as gentlrmrn, and daim
illg it ll8 tl1rir right tu wanton with their· own liws, and 
tbeJivesofothrrs. \\ithout anvwarrantfor it rithrrhuman 
Ir dMne; anti th1·1·t•forr thr 

0

law has justly fixrd on them 
tbe crime ILll<l punishment of murder. 4 l31ack. 199. 
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And t?1r Jaw sO Cu· ahho!'s all tlnclling in ro1d hlonrl, 
that Jll)t mil) ·the 1n·incipal, wh!J a.rl11<1lly kill'i thr 4JtlH·r, 
liut al-;:J hi'i ~~.rond-.;, are guilty of mur1k1·, wht'thrr they 
hu~ht 01· nr>t; and it is !ml.kn that tl11· st•conds of the 
part)' !-.lain a1·c liktwisc g.1ilty as atTl'::o;s;u·irs. L? 
llaw. R. 

llli£t:TT, a M!!1posithn ('XJH'~'ssly writt1•n fir two 
voil'rs 01· i11strun11 ats, with 01· \\ itli·rnt a ha~s nn•l nc
comp:rnimr11~s. In ~ood <111ctt'i, tin· t.·xrr11tio11 i'i pn tty 
equal!) cli~ti·ihut~c! l.whv·•·n th 1"· h\O 1·art.'-: aml t!it: 1m'
lo(lit·; '>O connertrd, i11h•?·mi11glrd, an :1 so d1•pf'n1!:111I o~t 
rarh othr1'. as to lose r\·r1·y rtn·rt \\lien s rparaterl, lJUt 
to be pcl'frrtlJ t'l"latt'd and con:'in11011s " :1l'n hra. d to
grthr1·. Y ct. howcvcl' combined hy the tfo.-p·1siti i;n of 
tlic hou·m1111_v, tl1e parts arr not nN'l'ss:wily to I.Jc similitr 
in tliei1· motion; intlccd it is whrn the cornpo<;er ic.; sunl
cil·ntly master of l1is art to be able to ,·ary thrm h~ ron
fra1·y dit•t•rtions, that tlir l1appiest l'fforts of \\hkh tld~ 
sprrics of com11osition is capable a1·c most frrqt1rmly 
11rorlurl'd. 

DlJKE, is eithcl' the title of a snw1·rign pl'inrr, as 
thr duke of Samy, Parma, &.r. the A'ra11d-d11kr nf Tus
cany, &c. ot' it i.-; the title of honour anti nobility next 
hl'low 1wincrs. Tltc commamlr1'S of a1·miei.; in timl' of 
wa1·, thr gonrnors of prM inrC's, and\\ nrdens or m:1rcl1rs, 
in time of pran·. we1·e called ilurrs. 11nd<·1· the Jatlet· cm
prrors. The Goths and Yan·lals dh·i1kd all Gaul into 
duchh•s and ro1111tirs, the govr1·no1·s of which thl'.' snrnL·
times calll'CI <lures, and srunrtimrs com itrs. In Fran~·l', 
under the srcm11l l'ace of kings. though they retained the 
name and form of' ducal gon1·nment, thr1·e wc1·e S('arn~-
1.) any dukes C:\cc11t those of Burgundy, Aquitaiur, aud 
.Fl'illl l'('. 

In England, among the Saxons, the rommamlcrs of 
arniirs, &.r. ''"ri·c ralk<l tlukr·s. durrs, without any addi
tion, till Edward Ill. maf!C his son, the lllark Pt-inrl·, 
duke of Cornwa.ll; after whom thr1·c were more madr in 
the samr mannrr, the title desrr11di11g to their postet·ity. 
D11kl~, at pr<'s•·nt in England. is a mr1·e title of •lignity, 
without gi\'iug an,v domain, frr1·itory, orj111·is1lirtion o\'er 
thr plan• whence thC' tit!r is takrn. A duh is Cl'ratcd 
by pat<'nt, cincture of swn)'d, mantle ol' state, imposition 
of a f:tp a11d coronrt uf g1•J.1 on his hl'all, ~rnd a n•1·gc of 
gold put into his hand. [)is title is Grarr; and in the 
st) I<: of the hr1·altls, Most high, potent, high-1.wm, ancl. 
nohli" p1·inre. 
DUl.Cl~1F.R, a triangulat· instrumrnt, strung with 

about fift) \\.i1·rs cast O\Cl' l lH"idge at ral'l1 end; the 
shortrst1 or most arute of whirh, is ri;;htt•rn i11rht•s I 111;.;, 

and thr lm1.~ri.;t, or m11st gra\'€'. thit'ty-six. It is p.·1·
fnrmrd upon b,V st1·iking the "il'l's with little ir 111 1·.1ds~ 
Thi~ na111r is al~o gi\'Cll IJy tlH' translator~ of holy \Hit 
to an instrunwnt usrd hy the lklJr .. ws, ronr<'1'11 ing the 
fo1·m, sizC'. and tone of which, thl'l'C ha\"£' bt·en v:\l'ious 
conjrrtures, I.Jut of wl1irh nothing C'('J'tni11 j9 kno" n. 

lJ"CLClNO, the name fo1·rnl'l'I) ghen to a re1·tnin 
small hassoon, which \\as used as a tt11or to the hnut
bor. 

°oC.-LEDGE. in p;unnrry. a prp; of "oocl which joins 
the ('ll·ls of th<' six fdlnrs that form thr roun1I ot' a \\hrrl 
of a g.m-c;nriag . Thr pl:.ltr of imn on th<' out'iitle of 
thr wlu·"1. \\hich strengthen• the joint, is called the d11-
\edge-plate. 
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DUMBNESS, the privation of the farnlty of spcerb. 

'l'he """"gt n• l'al, au<l frcquenllJ the sole cause of <lu111b-
11ess, is the want of the sl'11sc of hcari11i; (sec DEAF
l<E••); languai;e bci11g originally arq•1ircd by i111itati11g 
au·llr ulate sounds. F1-om tlJir.; source of i11te1lig;,:nrc deaf 
pro11lt· are rntit·cly e:xrlndcd: they cannot acr1uire ar
tin,l.llr snunds by the l'ar: unl rss, thett•fo1·e, a1-ticula
tio11 ra11 be rommunitatcd to them bv some othl'l" me
di .an, thrsc• unhapp} }ll'Ol.h: must fol" e\·cr be deprivrtl of 
th· usl' of lang11ag1•; and as language is the prm<'i1ml 
s• 11 1· <Jf knowlr1!gf' , whol•ver has the 111isfo1-tune to 
warn the sense of hei11-ing, must remain in ._, state little 
Sl•i·l'l'l'll' to t hat of lhC lH'utC rrration. Of late ) C'Hl'S, 

111 1\HH:r, it has bt•rn shown, that althougll deaf people 
cannot ka1·n tu hlwak 01· l'l·ad by the dil'('Ctian of th r (';.,J', 

thPl'C arc othC'r io:ourccs of imitation, IJy which t l!1..· <;a me 
eOCct may br Jll'Odnrrd. The org·ans of lw~1.11g and 
&tH·cch han little or no conncdion. Pt'l'S ·ns llt'p l'inc.1 
ol the lt1rmf'1' grnC'1·ally pos:,r~s the l}lttrr in surl1 {1('1'

fr1 ·4 inn, that nul liing furtht•r is n1·rts:-;;u·~, 111 unlr1· to 
ruakC' 1hrn1 artin1lat<', than to H·<-trh lh1·111 how to use 
tl1rse rH"gans. This il1 :·rtd is n 11 ens)· task; I.mt the rc
J;lllar i.;cmina1·irs krJ ;t ncal' tl1t' llF'tn pnl ~s, by the late 
?tlr. U1·aidwood riml 'Ir. Tdlaii·, in 'd1irb the i11 ·.fru('
tk11 of dt-af :mtl <l e mlJ ]ltl'S1H1S has brcn surr<·ssfull) r. n
dultC"d, show that it i·~ ~<' 1 ·tainly prartic alik. 1-"' he for
mt•1· bC'gan \\1th a ~ingle p11pil in 1 i"64: and &iuc c• tl1at 
1w1·iod has taught g1Tat numliC'rs to sprak so as to hr 11n
dl·1·stood, to 1·<,ad, to write, to un·icrstand figures, the 
p1·rn: i11ks of 1rligicm antl mor·ality, &r. 

The filst tloing alknopted in lhl' practire of his method 
ls, to t<·a< h the pupil to pronounce the simpk sounds of 
thl' vowel~ and (·onsonants. 'fhe teacher }H'onounn•s the 
sonul of the lctt1·r a w1·y slowly, pointing out the figm·c 
of it upon paper at the same time; amt mak<'R the pupil 
ol)SC'I'\ l' thr- mutiun of his mouth and tlil'oat. He thl'n 
1n1ts his f111gn into hi!'-1 Jlllpil"s mouth, dt·p1·rssC's or clc. 
vah's the tm1gur, aml makes him krcp tlte pa1·ts in that 
po1s1ti 11; thrn he layH hold of the outside nf the throat, 
and a11plits sufh a 1..ind of p1·es..,ure as shall imlkalt' to 
the pupil a cel'tain necessary action to br JH' rformcd IJy 
the 1m:sdcs. All tile while he is p1·0110tnu·in.; a, the pu
pil is anxiously imitating him, but at first seems not to 
unde1-.tand what he would have him to do. In this man
ner he 111"0ceeds. till the pupil has leamcd tu pronounce 
tJw sounds of the Idlers. lie goes on in tlic same man
ner to join a lowel and a consonanl, lill at lc11gth the 
pupil is enabled both to utter distinct w01·ds, and to 
read. 

The pupils instructed in these academics al'e not 011ly 
taught the mC're 1n·onunciation, but allio to understand 
the meaning of what they read. Of this Mr. l'ennant 
gin•s a. i·emarkablc instance in a youn~ lady of alJout 
13, "ho ha.d been some time under the care of Mr. 
Braidwood. "She readily apprehended (SaJs he) all I 
snid, and rcturnrd me answers with the utmost farility. 
She reatl; shC' wrote wrJI. Her reacling was not bJ rote. 
She could clothe the same thought~ in a new set of 
wm tis, and never \•ary from the original sense. I have 
forg..ttcn the book she took up, m· tl.c se11tences she 
made a H{'W Ycrsion of, but the effect was as follows: 

'"Ori.;in.at passage. Lord Bacon has divicled the 
whole of human knowledge ~nt• history. poetr) 1 :u1d 

philosophy; wl1icb _are i;efc~recl to the th~ powen nt 
the mrnd, memory, uuagmation, and f('R.SOn. 

"rersion. A nobleman ~1as 1>arted the total, or all of 
man s st111.Jy or under~tandrng, mtn--.\n account or tbe 
Iifr, mannC'rs, religion, or customs of any people UP 
country; \'CJ'Se 01· mctrt·; moral or natural knowledge: 
w~i'.·h are pointed to the tl~rt'C farullica of the soul~ 

~~,~~;ll~!;~t~~~.u~~d ~;~~•~J~~1~r~':;.1.~hat is pa.t, thought 

A new and dilfcrrnt method, equally laborious ... 
surcessful, h~ beenyracti~cd b:i' t.hc abbc' de l'Epe'e, ol 
Berliu, who, 1t 1s saul, begms lus mstt·urtioas aot bv , ... 
dravoudng to form the organs of speech to articulate 
s<>u11ds, but by communicating ideas to the mind by 
Jll('ans of signs and charactel's: to effect this, he wi·ite. 
the names or things; and, by a regular syste111 or sign., 
establishes a connection between these words aud the 
idea• tu be excited by them. Aftel" he has thus fumiQ. 
ed his pu11il/j with ideas, and a 1net.lium of communica
tiou, he tcathes ttiem to articula.te aad pronounce, and 
rc~,d~1'S them nr>t only gra1nmar1ans but logicians. In 
il11• manner he has enabled une of his pupils to deliYer 
a Latin oration in public, and anothC'r to drfend a thesia 
agains< the objections uf one of his fellow-pupils in a 
sdwl:istic disputation, in \\ hirl1 the al'gumcuts of ear.b 
WC'l'C communicated to the other, but wheU1er by signs 
or in \Vl'iting 1s not said; for it docs not appear that the 
abbc' teaches his pupils to discern what is spoken, by ob
scr\ ing the motion of till' organs of speech, which thoae 
insl1·ucted by othe1· teacher~ du vrry n·adily. 

There is perhaps no word, says lhe abbe', more dill. 
cult to explain by sjgnR than the word croire, "to bt
Jicve.'' 'J'o du this, he writes the verb with its signi&
catious in the following manner: 
Je eroi1, Jc dis ouip:tr l'esprit, Jc pense queoui. 

~~ ~1i~~ 1~~i 1;:;r I~ ci:~~1i!'.:ume a peu .. er qne oui. 

Jc ne vois pa.9 dt'S yeux. 

Afler teaching these fuu1· signification•, \\hich he doa 
by as many signs, he ronnrcts them with tlte \'Crb, and 
adds othrr sig11!i to express the number, person, tense, 
and mood, in \l hich it is used. II' to the four signs cor
responding wiU1 the lines abovementioned, be added tbd 
of a substantive, the pupil will write the word fui, 0 faith;" 
but if a sign, indicating a participle used substantively, 
be atlJ 1tarnd, he will express la croyance, ubclief;" to 
make him \Hite croyable, "credible," the four 1ips of 
the verl> m01st be accompanied with one that indicates 
an adjrct.ive terminating in able; all these signs are ra-
pidly made, and may be immediately comprehended. 

i\l. Linguct, a member of the Royal Academy, hav. 
ing asserl<'tl that Jl<'t·sous thus instructed could be con
sidered as little mut'C thau automata, the abbe' invited 
him to be presl'ut at his lci.;sons. and expreued. hi:' 
astonishment that M. Linguct should be so prcJ.udi
ccd in favour of the medium bv \\hid1 be had-recetved 
the fi1·st rudimrnts of knowll'tlge, as to ron~h!de t!'M 
they could not be impartrd by any otltt"r: dl'sll'lng bua, 
a.t the same timr, to rt•ftcrt, that the connection betweea 
idl'as and the a1tit'ulate Rouiuls, by whkh they are ex• 
citC'd in the mind, is not h•Rs arbitra1·1 than that b1•twrea 
these ideas and thr written rharac-t<·r8 \\hirh art .. maclo 
to represent thew to the ..i·c. 111. Llnguet complied widl 
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\he invitation; and the abbr' havin~ dc~iretl hina to tf~ 
en Jitlllll' al.l">trart term which he would by si,;ni; commu
nirate to his pupil-;, he rho.sc the wol'd '" unintelJigiUil
itv;" which, t11 his a';to11ibl11ne11t, wa'l almost in~tantly 
.:ritlcn by one of them. 'rhc alJbc' inform ed him, that 
tn communir;·~ r this word he had used fixc signs, whirh, 
thtHip;h scarcdy pcrrcivable to him, wc1·e immecliately 
and distinrlly apprehended uy his schola1·s: the first of 
tbl'!o!C Rigns inJitated an inte1·nal anion; the scconrl rc
prt'8entrll the act of a mind that reads intt>rnally, 01·, in 
oU.rr worcli;, romprchrnds what is proposed t.o it; a third 
signified tlaat such a disposition is poc;sible; these, ta
ktn together, form t~1c word "intelligible:" a fourth 
sign tran"iforms the a1l,1rrtirn into the substantive; aml :t 
fiftht tx.fU'essing negation, complrtcs the word rrqui1·ed. 
]ti. Linguet aftt:>1·wa1·<ls ]WOJ>oSl'd this qurstion, "'Vhat 
do you understand by metaphysical ideas?'' which being 
committed to writing. a youn.; lady iu1mcdiatcly an
swered on paper in the following terms: '• I undcr~taml 
the idras of thin.~s which a1·r indcpe111lcnt of our sen
i;es, which are l.H"yond the 1·rarh of ou1· srnscs, which 
make no imprrssion on our scuses, wl1ich cauuot IJc 
perrti\'Cd by our srnsrs •• , 

DuMest:ss, 71eriodical. In the Ger·man EphcmeJ'idC"S 
i~ an arcount of au i1111kcrpe1·'s son affi-cLed with a pc
t·iodicaldumhnrss, which had rontinue11 for fif'tccn years. 
'l'be los~ of speech was at first instantaneous, and con
tinurd only a frw minutes; lrnt the dul'ation of it Organ 
to lengthen e1·c1·y <lay: so that it soon amounted to half 
an hour, two hirnrs, three l1ours, and at Jast to23 hou1·~, 
yet without any ortler. At last the l'eturn or speech kl-pt 
so constant and rrgula1· an order, tliat, fol' 14 yrars to
grthrr, lie could not speak cxcl'pt from noon, duri11.;· the 
sparr of one rntire hour, to the precise momrnt of one 
o'clock. .EHry time he lost his speech, he fL-'lt a sense 
Of Something rising fl'Onl. his stomach to )1is throat, but 
in other respects w~s in good health. Ilnth bis intcrnnl 
and ntt•t·nal senses also continued sound: he hcal'cl al
ways l,"rrcctly '"ell, and answered the questions ~1·opos
rd tn him by grstu1·cs 01· in writing. The account states, 
'ifJat all sui;pkion of imposture was rrmoved by his keep
ing uactly the same hour, though he had no accrss to 

an{,~;r~~~·~ts1~~n"~l1i~~r~~1~~~;11abc"~~~:St;~~~diirs for 
him. who, befo1·r he came to his full agt•, made a feofl' .. 
atent of his land in frc, or for a term of lift·, or in tail, 
to rero\·e1• them again from him to whom he com•eycd 
them. 

Ilt'H NON Fl'lT CO"PUS MEN'l'lS, a writ that 1ics 
~intst the alit'lll't', or Irs~re, for him that not bein.~ of' 
~aid mrmory, aJicned any lands or trncment5 in fee~ 
.. mpll', fer-tail. or fo1· te1•m of life, or for )tars. 

DU.NG-.\IEERS, in husLand1·y, plal'es whl're soils 
lllld dun!!' ""' mixed a111l digested together. For this 
pul'Jl?lll' it is usual to dig a pit snflicient to l1ol<l the stork 
of1101! the husb:rndm:rn is capahle or making; nutl to pre
pare ti at the Lottom "ith stone and claJ, that it may 
!'old l\'ater, or the moisture of the dung; antl be~idrs, 
It should be so situated that the sinks am] drips of the 
........ and barns may 1·un into it. Into this pit they 
CUI rrf, s ·-fodtlu, litter, <lung, weeds, &c. where they 
Ile and rot together, till the farmer has occa,ion for it. 
'lrherr •uch 11 pit is wanting. it is i•ropcr to cover the 
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dung with turf, or other stufi~ to p:·cwnt t:i e s:111 and 
wind fromtlrawin.g offitsvfrtucs. bee 1It·s1u,·ou.Y .. 

DUODE:XUl\l, in a1<oto1uv, the first or the """li 
guts, intestina tC'nuia, so rallCtl from its Jcngtli, whi r lt 
is about twC'IYt: fin gers brratlth. 

DUl'LE, amou.; mat?tcm1.tirianc;, tlrnote8 the ratio 
of' 2 to I. Tkus the ratio of 8 to 4 is tluple, or as ~ 
to!. 

Snb.DcPI.E RATIO is just thC' reverse of the former, 
or a.'i 1 to~. Such is 4 to 8, 01· 6 to 12. 

DUPLIC.\.TE, among lawyei-s, denotes a copy ol 
any deed, w1·iting, or account. It i.;; also usrd fur thr: 
second letters patent, !'.)l'antetl IJy the lot·d chancrllut• in 
a case wherein he had before done the same. Also, .i 

second letter wt·ittrn and sent to thf' same party and 
purpose as a former, for fear of the first's misrarr) iug-, 
is called a tluplicatc. 

DuPLIC.\.TE rn.oPoitTION or RATIO, is a ratio com 
poundctl. of two ratios: thus, the cluplicatc ratio of a to 
b, is the ratio or all to b b, or of the Sl[Ual'e or a to the 
sq1mre of b. Hence the duplicate mtio ong-ht to Le well 
distinguished from tlouUlc. 

In a series or geometrical proportionals, the first tr rm 
to the third is said to be in a duplicate l'atio or the first 
to the second: tlnis in 2, 4, s, lG. &r. the ratio of Q. tf,,) 
8 is duplicate of that of 2 to 4, or a8 the squa1·e of £!. to 
the square of 4. Duvlicate ratio is thercfol'e the pro~ 
portion of srptares, as tripHcate is of cul>e.s, &c. and the 
ratio of 2 to 8 is said to be COllljlOUntlctl of that or ~to 
4, aml or 4 to s. 

DUPLICATION, in grneral, signifies the clouulin; 
of any thin,;. or multiplying of it by 2: also the fol<l
ing of any thing Uack again on itself'. 

The duplication of a cube is a proUlcm famous in an~ 
tiquity: it was proposed uy the oracle at Delphos, as :i. 

means to stop tl1c plague, to doulJle A1>ollu·s altar," hich 
was cubical. Sec Cu1rn. 

DUPLICATURE, among anatomists, a term usrtl 
to denote the folds of any 111emb1·a11c, or ,·esscl: tlin'i 
we say, the duplicatures of the intestines, i>criton~um. 
&c. Sec AN ATO).fY. 

DUPONDlUS, in antiquity, the weight of two pounds; 
also a piece of money equal to two asrs in rnlue. 

DURA l\IATER, in anatomJ, one of the membranes, 
as thev arc call rd, which sunountl the bl'anc. 

IHf llATE', in music, a term 111·operly applicable to 
whatever offend~ the car by its cffcrt. 'fhc ll natm·al, 
on account of its l1a1·<lncss, wa~ fo1•mel'ly callc1l B (.ht
rate'. Thero arc rough or har1l intcrnll!i in mcJod); sur h 
arc thnsc pro<lucrt1 l.Jy tile regular serirs of th1-ec wliolc 
tonrs. whether ascending or tlescernling, and such arc 
all false relations. 

DURANTA, a genus of the angio<>11rrmia orilrr, in 
the did~· nami;t rlas11 of plants, and in the mtt11r1.1l me 
thud ranking under tlit~ 40th orde1·, pcrsouat~e. rrhe 
calyx is q11in<p1rfi1l, supr rior; the llr1Ty trfras1u~l'mo11s; 
the seeds bilocular. There are three s11ccies, shrubs of 
South Amrrica. 

DURESS, in Jaw, is whrrP a. man i<J kept in lJrison, 
or rcstrainccl of his libert), contrai•y t~ the 01·tl<'1' of 
law; or threatened to he killccl, mairnctl, or bcah.·n; :ll1d 
if such person so in pril)tm, 01· in fral' of suC" h tli1·rnts, 
make any specialty or obligation by reason t bcn·of, 



DUT 

6Ucl1 deed is .-oid in Jaw; and in any action brouglit 
upon such specialty, the party may plead that it was 
n1adc by duress, and so he may avoid the action. CowcJ. 

Every act of contract must be altngr1hcr the act of 
the undr1·stamling, whirh those are inrapal>lc of using, 
who arr umkr rn1,tl'aint and tc-rrors; and thrreforr the 
1nw requires the free a~s('"nt of the 1he partirs as csscn
fr11 to rwry contract, ~nd that t11ry be not under any 
fore<• 01· violrnce. 2 Bar. Al:r. 155. 

DUlHO, a genus of the rlass and order polpdrlphia 
polyan1II"ia. The calyx is fi•e-rk ' t; roI"ola til c-p• t:illcil; 
Sl)·lc one; stamina. in fh·e bodit•f'.;; p rime fhc-cellc<l. 
'l'hcre is one species, a tree of the East Indies. 

DLUOIA, in botany, a grnm; of the monog_vnia or
tlm·, belonging to the bexandria. class of plants. Tlic 
cnlyx above is (') Lnd1·iral an<l lobed; the borrl c1· six
JMrtrc1; there ;.11·c no filaments; the fruit a hispid ~lj; ple. 
'I'hrrc is une spcrirs, a tree of Su1·ina111. 

DUTCH-COURT. Sec CHANCELLOR. 
DlTY, in Jloliry and commrt·re, signifies the impost 

iaid on merrhanclises, at importation or exportatic n, 
crmmonly called the duties of customs; also the taxis 
of •·xrisc, stamp-tluti<s, &c. See Ct:'STOMs, Exc1SE, 
&. 

There is no task more delicate or difficult to a states
man tlin.n the laying on of duties or imposts. Exprri
enrc tl'::.rlH.'S m; that a VC'l'Y smaH rluty laid on commo
dities raises the ]H°ice of them considc1·ah1y to the con
sumer, beyond the gross duty. By the fees gi»en to 
offirrrs; by tr~Hlesmen's loss of time in attrmling upon 
cxcisrmcu. or atrustom-houses; by t<'king awaJ a quar-
1.C'r of' our tnulrrs' stork for dutirs; arnl forcing them 
to takt· as great 1mins on onC' quarter of' tl1d1· stork laid 
out in !!,Oods, in ordfr to live, as they wvult.1 uu tl1e 
wlu1lf', if dut~· -free; by traclrsmen's lH'oflts on tlw duty, 
and <Hh ancrs iu all thf' harnls that all taxed goods come 
tl11·011gh to the consumu: as for example, su11pose tlH·1·e 
should ho no other tax but that on leather, let us sec how 
many advances that would nrnke on the pl'ice of shoes. 

Thr grazier lays (t) on the beast he fats, his ach·an
crd price of' shoes: he sells to the butcher, who takes (2) 
his 111·ofit 011 thr grazier's adnmred price of the brast; 

~~~5~i~!s;~ ~~2 ~nn~~~, 1:~-~1~:eiJ0~1~~:;:~1~~1t;~~~e 0[4)~~~f1:· 
wages, on account of the advanced Jn>ice of shoes; the 
tanner pays (5) the tax of two-pence ller pound on tl1c 
leather; talces (6) his profit on the Lefore-mentioned five 
advances, and raises (7) his atlva.nced price of shoes on 
the tanned hide: he sells to the leather-cutter, who takes 
(8) his pI"ofit on the before-mentioned seven arlv•mcrs, 
and raises (9) on the hide he cuts, bis ad vaured p1·icc of 
shoes: he sells to the shoemaker, whose journeymen 
raise (10) their wages, on account of thei1· advanced 
pdcc of shoes; the shoemaker takes (11) his profit on 
the befoI"e-mentioncd ten advances, and I"aises ( 12) on the 
shoes he makes the advanced p1'ice of the shoes he 
Wl'Rl'~: he sells to the cousummcr with all these twelve 
advances, highly magnified beyond the bare duty. 

So much for the tax on leather only; but the• grazic", 
butcher, tanner, leather-ruttrr, and shoemaker, use 
soap: that soap, like leather, is taxed, and, like that 
leather-tax. must be raised: but that rausefl twche ad
vances 011 our shoes; place therefore twelve udvances 
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11101" on shoes for th• •oap-tax. Thrse h·adesm<n n•o 
candles; twelve advanrcs more for the tax on Uicm: 
and the same for every othrr tax on nere.o;sarils. AU 
"hich, duly consideI"ed, might be computrd at abn»e 
cent. per cent. on 1hc gross produce of 1hc du1ies; but 
though the large duties cause some faith.er aclvanrr on 
all tho goods they arc laid on, charged with pr·ofo1 upon 

;,~~r;;a~~r~,'~~1;1 :1~~r;m~~I'~;~;:;, ~~~\]~\1a~.\'.'~Lt:,:~ 
app1·a1· fair wliC'n moderate, let UR abate in thca1.hancrs, 
aud set them <lmrn only at 50 lJl'l' ce11t. 

DuTY, in the militnry ai·t, is tl1c rxer•cise of tliose 
functions tl~at !Jelong to a soMir~·; with tliis fli&tiiirtion, 
tliat mountrng gua1·<ls and the ltkr, "here therr i~ no 
enemy directly to be engaged, is rnllrd dutn but 1!1eir 
ma1·~lii11g tu 111cct and fight ~11 c111:111J ls called going 09 
SCl'VICl'. 

DUUMYIRI, in Roman an1iqui!y, a general appel
lation given to magistrates, com111issionr1·s, am) offi
cers, '' licre two were joined togcthct· in the same func .. 
tions. 

Du-r~nrn1 CAPITALES were the judgrs in cl'iminal 
causes: from their srntrncc it "as lawflll to ap1K·al to 
the people, "ho only had the power of condrmni11g a 
citizen to death. The judg·es were taken from thr body 
of the Uecurinnes; they had grrat power and autho1·ih·, 
were mcmbeJ's of the public cou11cil, aml had two Jittofs 
to walk before them. 

Dc11~1vrn1 MUN1c1rALr.s, were two magifitratrs in 
some cities of the em11ire, answering to \\hat the con
suls \vr1·e at Uomc: they wc1·e chosen out of the bodv of 
tlic d<'rm·iones; their oilkc lasted commonly firn years, 
upon which account tliey weJ·c frcqurntJy termed quin
quinales magistratus. Their jurisdiction was of grra.t 
extent: they l1ad <ifikcrs walking hcfore thl'm, caJT)ing 
a snrn.11 s" itrh in thcil' l1ant.ls, antl some of them assum
e<! the p1·i' ilegc of haying lictors, carrying axes and 
the fares, or bl!ndles of rods, befOl'C them. 

Di:t:!tJnRI NAYALES, were tlic commissa1·ics of the 
fleet, first created at the request of 1\1. Dcrius, tribune 
of the people, in t11c time of the war with the Samnitrs. 
Tbc duty of thf'ir office consisted in giring orders for 
the fitting of sliiµ~ • .:.ml gi' ing thci1· commii-sions to the 
marine officers, l'xc. 

Duu~l\'rnl s_\CRuRliM were magistrn.ks created b? 
'"I'arquinius Su7•nllus, for thr pcrformanrc of the earn
ficc, and kcC"pi11g of the sybil's books. They were cbo .. 
sen fl'Om am c ng the patricians, <llld held their office for 
life: they w<'1·c rxrmptcd from scn·ing in the wars, and 
from the offices impusrd on the other citizens, and. 
without tl1nn the oracle; of !he sybil could llot be con· 
suited. 

DWARF, in genrI"al, an oppellatinn gh·en to thinf? 
greatly infNior in size to that wliich is usual in thctr 
several kinds; thus there. are dwaI"fs of the human spe• 
cies, t.lwal'f tlogs. dwarf trees, &c. . 

Dwmf fruit-tl'ees may be lll'OJla!iated by graftingthelll 
on a qoinrc-stod., about six inrl1es above the groun~; 
and when thr hud is shot so far as to bave four e~ rs, it 
must !Jc sto1 pcd, to givfl rise to Jateral branrhes; for 
"J h ]lLli'P~~f· the UHlH111ost ('Je should nlways br left 
out\qu·ds. Apple, {leai·, plum!i, and cbe1·1·1-tree• 8111 
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tho• formod into dwarfs; hut the summer and autumn 
ptars arc found t:1 succ<'cd l.Jr;;t. 

A8 to the planting of dw:u·f trees, they should be set 
at 25 fcrt squarl' rlistancc. and the g1·ound between sown 
or planted for kitchen use while the trees are young, on 
ly keeping at some distance from lheit· roots: stakes also 
should be fixC'd all 1•ouml them, to which the l.H'anrl1cs 
maY be nailed with list, and tl'immcd in an horizontal <li
reciion, and 1>rcrcnkd from crossing one another. 

DYE, in nrrhitccturc, any square l..mdy, :is the trunk, 
o1· notched pa1·t, of' a pedestal. Sec AncHt'l'EC'rcnE. 

D1B is also used fo1· a ~·ubc of stone plncct.I urnlcr the 
feet of a statue, and over its Jlcdestal, to i·aisc. it, and 8huw 
it the ruoro. 

DYEING. Principles of d1Jci11g.-The sulJslanres rom
mouly e111ploye<l fot· clothing may lw. l'Cllucc<l to fuul'; 
namely wool, silk, cotton, anti linen. 

Permam•nt altc1·atio11s in the colu1u· of cloth can only 
be induced two wa.~s; cithel' IJy lH"fH!uring a cl1rmical 
ch:rn.~cin the clotli, or Uy covrl'i11g its fibres with somcsuli· 
stancrs whirl1 ]IOSSl'Sscs tile wi~licd-fol' colour. Rccour~c 
can seldom or IH''Tl' be had to the fi r:;t method, Licea.use 
it is bardl}' vossihlc. to produre a chrmiral chaugc in the 
fibl'l's of cloth, without spoiling its trxture, nnd 1·ender
ing it us<'lcss. The tlycr, thl'rcf'orc, when he "ishes to 
gi"e a new colour to clotl1, bas always r ecourse to the 
S('fond method. 

The su~stanres employed for this purpose ore called 
colnm·ing matte.Ts, or dye-stuff.i;;. ']_'hey al·c for the most 
part extracted from a11imal and Yr.e;ctal.ilc substances, 
and haYe usually the colour \Vhich tlicy nl'e to gb·c to 
ll1cclolh. 

Siner !he partirlt•s or colouring matter with which 
doth, whrn dytrl, is ron1·cd, a1'C' transparent, it follov1'S, 
that all the li~·lit 1·rfkctcd fr·om <lycc.I cloth must Ur 1·e
ftedl'd, not uy the <lye-stuff itself, hut by the fibres of the 
cloth bl'low tlir flvC' stuff. The colont· thercfo1·e dors not 
drpl•n<l upnn the· dye alone, hut also upnu thr pr·rvious 
colour of thr cloth. 11' the cloth is black. it is dtai· that 
we rnnnot cl)·c it nny otlirr rolour whatc~-e r; bera11se ns 
1m ligl1t in that case is rdlrrtcd, non C' can I.Jc 1.ransmit
tt'd, wlmtne1·rlyl'-stuff wr emploJ. If the cloth was red, 
or blue, or )Tiiow, we rnuld not ti_\ r it nny colom· rxrC'pt 
hla( k; hecausc, aR only J'l'tl, or blue, 01· yellow raJ s 
U"t·1·e rf'f!t·ctcll, no other could be transmitted . Hence ihc 
irnportan<'l' of a lirn· white colou1·, when cloth is to l'C
ttiH' bright tl)l's. lt tlu'n reflects all tl1c rays in aU11n
da.111·r, a11d thne('o1·c any colour may be gi,·en, Uy cov
e.1·1ng it wilh a dJt-slulf v. hich transmits unly some par
trrular 1•an1• 

JI: till' rofouring matfC'l'S were Dlf''l'C}y spread IH'Cl' the 
8111'\are- of tlte lib1·cs or clot 11 by the llyet·, the colon rs 
Pl'~1durrd might hr H'l'Y h1·ight, but tlwy could not be 
JWrma111·11t; becaus1· 1hl· colouring" matter would be n•1·y 
Moon l'ubLrd olf; and would totall.\'· disappear '"hc11en1· 
the di)th w:u; wasllt'd. or even barrly cxpnscd to the 
\Yi·athe.r. Tl1C" rolou1-in~ mattrr tln'n, howevr1· }Jcrft•ct a 
rolour it pnsst·sst·s. is of 110 value, unlrss it also adlicrrs 
80 fi~ml_,. to tli;• < lotl1 that nolll' of' thr substances usually 
"phf'd to flotli, in ordt•r to ckan it, &r. can di:-,plare 
tt. ~ow this ra11 only hrtppl'n, \\ hrn thrl'e is a st1·ong 
lllln1ty between tbc coluu1fog matter am! the cloth, and 

DYE 

wlirn they a1·e actually combined together in conserp1cnce 
of that af\initv. 

Dyeing thCn is merely a c11cmical p1•occss, and ron
sists jn cuml.Jining a crrtain colouring matter with fil.J1·cs 
of cloth. 'rhis JH'Ot(':...S can in no instance be perform rel, 
11nlrss the dye.stuff is first reduced to its intcg1·ant par
ticles; for the attraction of aggl'<'gation bctwern the par
ticles of d) c.stdU;, is too gt·eat to be on1·rome by the 
affinity bct\rccn tlirm and the cloth, unless they rould he 
brought witl1in mnch smaller distanct's tlian is possible 
while they both remain in a solid form. It is necessary, 
therefore, pt·rYiously to <lissolrn the colouring matter in 
some lir1uid or otlicl', wliirh ha::; a wcakcl' aflinity for it 
than the doth has. When the cloth is di]>Jlcd inlo tltis 
solution, the cofouring; matter, reducr<l Uy tlds conf.l'i
Yancc to a liftuid state, is brnught within the attracting 
distance; the clotli tl1ereCore acts upon it, and from its 
sfro11gc1· affinity, takes it from tlic solvent, n.nd fixes 
upon it~rlf. Uy this contrivance too, the equality of the.• 
rofou1· is in some meas ure secured, as C\ccry pa1·t or the 
cl oth hos an oppurluuity of attracting to itself the pro1ier 
proportion of coloul'ing· particles. 

The facility "ith whid1 cloth imLibes a dye, 1lcpcnds 
1111:)11 t\rn ci1T11mstanct•s; namely, the affinity between 
tloe cloth and the dye-stuff'.. and 01e affinity between the 
<lye-stuff and its solvent. It is Ui1·rcUy :u; the fo1·mer, 
and i11vcrsely as the latter. It is of importance to p1•e
st.·rvc a tluc proporti on l>etwcrn these two affinitirs, as 
uprm that p1·1111ortio11 much of the accuracy of dyeing 
<lq1c11ds. If tl1c affinity bdwl'cn the coloul'ing matter 
anti the cloth is too grrat, compared with the affinity be
tween the colouring mnttrr all({ the solvent, thl' cloth 
will take the dye too rapidly, an<l it will he scarcely pos
silJJc to p1·cwnt its colour from !Jcing unequal. On the 
othl'r !Jantl, if thf"; affinity Uctwccn the colouring matter 
an1l tlic solvent is too great, rompnrrd ,,·ith that between 
the colouring matter and the cloth, the rloth will ciU1c1· 
not take the colour at all, or it will take it very slo\\ ly 
and very faintly. 

Wool has the strong<'st affinity for almost all colouring 
matters, silk the next stronge~t, coHon a co11siill'l'alJJy 
wrakcr atlinity, and lin <' n the weakest affinity of all. Jn 
oi·dcr tlterrfol'C, to dyr cotton m· Enr-n, the <lye stuffslt oul d 
in nrn.ny cases be dissolverl in a su\.;';tance for \\ilich it 
has a weaker affinity than fut· the soh cnt emploJrd in 
the dyring nf wool or silk. Thus we may use oxide of 
iron dissolved in sulpl1ut'ic arid, in 01·<lr1· to d)"e wool; 
but for cotton antl linen, it is I.Jetter to dissolve it in acc
tous acitl. 

'Vas it possible to procure a snffidrnt number of co
louring 111attt.'1·s, hadng a stI·,mg affinity for (')uth, to au. 
swrr all the lllll'poses of dyeing·, tl1at art would be rx
cecdin;~ly simple aml t'asy. But this is by no mr:tns tl1c 
rasc; if we cxct•pt indigo, tJ1r tlyr1· is scarcely posscssrtl 
of a cl ye-stuff which yldds of it~w lf a good colnlll', sum
cicntly J>CI'lll<lnt'nt to drsnve the name of a dyr. 

'l'his tliflkulty, "'' hirh at fi1·st 1;ight ap]Jl'a1·s inc;ur
mountable, has brt•n obYiatcd hy a very i11gC'niou'J con
trivance. Somr s\1Ustance is cmploJt'd, \\hirl1 has a 
strong affinity, botH l'o1· the cloth anti thrrolouring matt1·r. 

~~~:::~h s~1:s:::~·~ediil~P~:;e~·1i1~~s~);e c~~~~~111~1~ ~~i~::1~~1~1 ~11;tt1111~ 
dyc-stulf. '!'he d~e-~tutr com~inrs with the intcrruc<l iate 
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:11l1~1;1-1~·f', , •. J,lrh, l1~li~r~ f'lo'r.il.,"-' t"tttnU!1\r1t wll?1 t1~r doH1, 
tf't uni:. tlm lH'rmnm·nr·c ol'thr ll~ r. 8trLstm1ct·s l'tn11ltljCll 
lor 1\1i:. ptu·p·J.';f' nrc dcnominatrli !l)orc1.Ult8. 

Tho mn~.1 import~nt ]lart of fly<:ing, is nndoubtcdJy 
i11r ]ll'01H';' choicr, and the !ll'Opl'l" a]lpficntiun, Of lllOl'• 
flanf:»j ~IS 11pon thClll1 for l)rrJnallt'llCJ of" afmost f'Vf'l'Y dye 
tlcprmls. En·ry thiu:; which lias bcrn said rt:!-ijlt'rting tho 
applicalion or rolm11·ing matters. applies rr1uilly to the 
l'll'Jllication crmorcl:mts. They must be JJrnionsly 1Hssoh·
r-d in some lii]uid, \\hith has a wcakl"r affinity for them 
than thr cloth has, to wl1ich they are to be awliod; and 
1he r)l)th rnu . .,t he 1lip11cd, or even ste{-p<'ll in this solution, 
in order tn fiftturatc itself" ith the monhmt. 

A I most t\10 only substances usf'd ns mo1·da11ts, are 
-cart k>. mrtaHic oxi•lrs, tan, 2nd oil. 

Ofl•a1·thr mot'tlants the rnoHtimp: rt?nt, aml most gene .. 
J•ally 11~' tl, is aiurni11a. Jl is l\Sl'd cithr1· in lhl' statr Of C'Otn• 
mmi alum, in which it is roml>ineU with sulphuric ncid, or 
in that of arrtite of' nlumina. 

Alum, \\hr11 used as a mordant, i!i t.lissohccl in water, 
Rntl wi·y frrqurnt\y a quantity oftarta1·isc.lissolvetl along 
"ilh it. Into this solution the doth is put, and kept in 
it till it liar; ahsol'bcd as much alumina as is necessary. lt 
is then tnl.:cn out, and for the most part was lied antl dried. 
It is now a good deal hravicr than it was Ucfurr. owing to 
the alumina. which lins combinctl with it. The tat'tar 
..srrns two purposes; the potass which it contains, com. 
Lin l's'\ i1h the sul11Jn:ric nci<l of the alum. ancl tl111s pre .. 
"\'C-uts t11at ,·cry col'ro<.:;irn substance from i11jurii1g the 
tl':\tnro of the cJotli, \\liich otlierwise might lrnppen: the 
tartilrrous nriU, on thr other hnnd, com!Jinrs with part 
oftl1E' alumina, and fonns n tartritc of alumina, "hich is 
ni<11·c em:iily tlt·com1rnsrd by the doth than alum. 

Af'etitr of alumina. hiLS been but lately intrnch1rc,1 ihto 
li)Cing. This mor<la11t is now prC'pnl'etl by poul·ing acc
titc of Jca1l juto a solnti1,n of alum; a tlou!Jlc tlf'CQrnposi· 
tion t&\krs place, the s1ilphurcous arid comhims with the 
Jr~al. r..nd the compourn] precipitates, in thl' fo1·111 of an in
solu\Jtc J>O\\ dc1·, wltilc thcnlumina combines" ifh tl1c acc
tous arid, am! rcmai11s dissohccl in the liquid. This 
mo1·tlant is cm1:loycli i<ll' cotton mid li11cn, which haYc a 
weaker nfli11ity tl1an wool for alumiua. [t answei·s. murh 
better titan alum; the cloth is much casit't' sab1ratrcl 
with alumina. a1Hl takes in consequence, both a richer 
anti rno1·r :pHmancnt co!oul'. 

Bcsicles alumina, lime is sometimes use<l as a mol'clant. 
Cloth lrns a strung 01flinity rnough fur il; Uut, 111 gene. 
ra l, it 1lors not auswer so well, as it <lors not giye so 
wood a colour. 'Vl1rn used, it is either in the state of 
limt'-'.\ atrr, or of sulphate of lime dissolved i11 water. 

Almost all the mctallir oxitks liave an aOinity for 
cloth, but only two of them arc extensively 11sed as 
mordant~, nnmrly, the oxides of tin, a1111 of il'On. 

The oxi1k of tin was first intruthirrd into dyeing hy 
K.ustCT, a. Grrman chemist, who brought the secret to 
London in 1543. 'Tllis periocl forms a11 rera in the histo
ry of dyeing. 'l l.c oxide of tin has enabled the moderns 
greatly to surpass the ancients in the fineness of thrir 
colours; by moans of it alone, scarlet, t11e brightest of 
all colours, is 11rod11ced. 

Tin. as Pro11st has prow1l, is capable of two degrees 
of oxydation. The r.rst o:xide is composed of O.<O parts 
of.tin, and 0.50 of oxH;cn; the second, or white !'Xide, 

of [J,Co Jln1'1~ ot 1ili. ~;1tl o.~a of 1>i;~·grn. Tl1r for;t 0~. 
tfk a!:.so1·hs o.xyge~ "·ith wry gr~at fodlit~·, e\'rn rro16 
tl1c mr, am] 1s rapull,y cmnrrtcd 111to \\hito oxidr. This 
fact makes it rcrtain. that it is the whitr oxide of tin 
nl.1nr, which is the rrnl mn1'dnn1; neu if the other ox. 
i<le was applied to doth, as it prnbahlr ollru is, it musl 
soon be connrtc<l into white oxide, by absorbing U!\ ... 

grn from the almos11hrrr. ' 
Tin is used nr; a mol'd:rnt in tlu·rc stntr~: dissolnd ia 

nit1·0-m111"intic add. in acetous ari1I, and in a 111hturt' of 
sulphuric and muriatic acit!s. ~itro-mmfate oftiu j~ the 
com1~1on n~ord~ut <'rn}1l?JWI bJ'. ~)err;: Tl1rJ' 1n·rpnrl' it 
by d1i;solnng trn and d1lutctl 111tr1r aqcl, to \\hkh a nr. 
fain 1n:op0rtion of muriate of S()ll;t (con11non salt), or of 
ammonia (sal ammoniac), is addccl. l>al't of thl' uih·ic 
~rid 1leco111poses. th_ese ~alts. :omhinrs with tltl'il' b~l'• 
and sets tho mu1·1nt1c acid ntl1bCl'ty. Jt was pt'('parrd at 
fi l'st with nifric ari(l alone, lu1t that mode "as n·1.,. tit•. 
frrtin', because the nitric acit.l n1·y 1·cadily c·om·rris tin 
to while oxide, an~ then is incapabl~ ~f ft_issoh·mg it; the 
con~t'qucncc of which was, the iwcc11ntat1011 of tl1c wlwle. 
of tlir tin. 'I'o J'cmedy this Urfrd, common salt, or sal 
ammoniac, wn~ ~-cry ~oon ac~tlrd; _murhit~r adcl havin!;' 
the -prupc1-ty of d1ssolnng "luteox1tlc of tm \('t•y rcadilv. 
A con~id<'J'abJc saving of nitric acid might be obtnined, 
hy em]Jln)'in.g as murh su]phuric ncitl ns is just suflkient 
to saturr.tc the base uf the common salt, 01· sal ammoni .. 
ac, employed, 

"lu'n the nitl'o-mnriatc of tin is to be used as a ruor .. 
dnnt, it is dissolved inn large qur.ntity of water, anti tha 
rluth is dipprd in the sol11tirm, anfl allowt'd to 1·emain 
till sutlirirutly suturn.kd. It is tl1e11 taken out, and wa"lh
ccl nnd dried. '1 artar is usually 1lissohed in tlie '\\'~kr 
along with the nih·o-mm·iatc. "The couscqueu{'C of !hill 
is a douhlr 1lccomposition: the nitro-mnriatic acid rom. 
Oinrs with the potass of the ta1tar, ,\]1ilr the 1artareous 
arid clissn1vcs the oxit.lc of tin. When tartar is usl'fl-. 
thrrrforr, in any considcralik quanlity, the mon.lant i-c 
J.Hlt ~ uiti·o-muriate, but a ta1·tritt· of tin. 

ll'on. like tin, is capal.ilc of two tll~;.;1·ees of OXJdation; 
but the gl·ccn oxide absorbs oxyg<'n so i-eadily from tho 
atnwsphere, that it is very soon co1wcrkd into the red 
oxidr. It i'i on1y this last oxide which i~ 1·r11llJ mwd as a 
urnrciant in clJeing. The green oxide is, indeed.sometimes 
1111pl1cd to doth; Uut it vc1·y soou ahM1·bs oxy~rn, and i~ 
cumrrtcd into the l'ed oxide. Tl1is oxide h<\S a nry 
sfrong affinity for all k.intls of cloth. The pcrm:mrnry of 
ihe iron-spots on linen and cotton is a s11llicit:nt proof of 
this. As a mordant, it is used in two stn.tcs; iH that of 
suljihate of iron (Copperas), and acctito of it·on. The 
fo·st is commonly usetl for wool. 1 1lte salt is dissolnd in 
water, and the cloth dipped in it. It may be used al•o 
fo1· cotton, but in most cases aretite of il'on is prdc1·red, 
It js prcparccl by dissolring iron, or its oxi<lc, in vinegar, 
sour beer, &c. anti the l011 g<'r it is kept. the more it iR 
)lrdCrred. The rrason is, tliat tl1is mor·dant succeeds 1Jr5t 
"hen the iron is in the state of l'Cd oxide. It would be 
bcttm· then to oxidate the iron, or connrt it into ru~t, 
before using it; which might be easily done, by keeping 
it for some time in a moist place, and s1wmkling it occa· 
sionally with waler. 

Tin has a very strong affinity for doth, and for sr•t
ral rolourin,<; matters; it is thc .. efore v~ry freq!ientlf 
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~ll!l•loyotl n~ n niot'tlnn!. An 111r"'io11 of 1111t.p;alls, or of plant which i~ <uliivat~d tor that puJ1!~$D. iu the En>t 
•umarh, or any otl1rr subsf a nee containing tan, is mado and We..~t Indies. These plirnts contain a pctulia1• grern 
in water, and th<' rloth io;; dipprll in this infusion. and pollrn. which in that state is soluble in wak•r. Thi!! 
f111nwefl to rrmain till it has a1Jso1·bcd a suffirk11t quan. poJll:'n has a strong affinity fo1· oxygen, which it attracts 
tity of tan. Silk is cavablc ol' absorbing a very !;l"Cat greedily from the atmosphere; in consequence oi which. 
propo1tion of tan. nml by that means arquircs a gl'cat it assumes a blue colour, and becomes insoluble in wa ... 
inrrrasc ofwciJ.)ht. ~lanufartures sometimes cm1Jluy this tcr. 
metliod of inn·ea;;ing the W!'ight of silk. Indigo ]u\9 a vrry strong affinity for wool, silk, cot~ 

Tan is often employed al.50, along witl1 othl'r mor. to11, antl li11rn. Ern1·y kinU of cloth, thc1·cforc, may IJa 
dants. in or<lrr t() ]H'Otluce a compound mordant. Oil dyrtl with it, without the assistance of auy mordant 
i~ also usl:'tl for the same purposr. in the dyeing of rot. whatnrr. The colour thus in<luccc.1 is very pcl'lliancnt; 
ton anti linen. Thr rnol'tlantli with which tan most frc. because the indigo is alteady saturated with oxygen. and 
qurntly is rombinrO, arc alumina, anrl oxide of iron. because it is not liable to lw decomposr<l by tl1oso sub. 

Besides tht•sr mortlants, thrrc are several other sub.. stanccliJ, to tltc action of which the cloth is exposed. But 
11ta11f'rs frequently usNl a~ auxiliaries, either to facilitate it can only Uc ap11lic<l to doth in a state of solution; aml. 
thrromhination oftl1c m01·d~rnt with the cloth, 01· to al~ the only solHnt known being sulphuric acid, it woul1l 
trr the ,.;hado of colour; the, chief of thrse a.rr, tartal', S('Cm at first sight, that- the sulphuric acid solution 
arc1itc of lead, com man snit, sal ammoniac, sulphate or is the only state in which indigo can be employed as a 
arrtitc ofropper, &c. dye. 

Mordants not only rrndrr the 1lyc permanent, bnt The sul11l1atc nf indigo is indeed ofton usNl to tlye woo1 
ban also cousidl'rablc i110uc11rc on the colouqirotlurl'd. and silk hluc; Out it rnn scarcely bo applird to cotton 
The samr rolo111·ing matter produces very diffm·ent a11d linen, because the affinity of these sub:;tancrs for in .. 
dyr,,., arc01·1li11g as the mordant is cha11gcll. Supposr, for digo is 11ot gl'cat cuoug·h to enable them readily to lie· 
instance, that tl1c colou1·ing matter is cochi.ncal; if we COlll]Jf)SC tl1c sulphate. The colour givc11 by sulphate of 
use the aluminous mo I'd ant, the cl nth will acquire a. indigo is exceedingly beautifu1; it is known by the name 
crimi;ou colour; but the oxide of iron i>roduccs with it a of Saxon blue. 
blark. · One part of incligo is to be dissolved in four ports of 

In dyeing then, it is not 011ly necessary to procure a ronrcntl'atccl sulphuric acid; to the solution onr pa1·t of 
mor1hint whirh has a suHiricntly strong aOinity for tltc. <lry ca1·honatc of potass is to he adclc<l, am! thr11 it is to 
colouring- matter and thn cloth, and a wlouring matter be dilutrd with eight times its weight of water. The 
wbirh pnss<'SRCS the wisltt•ll.for colonr in perfPction, but cloth must be boiled fo1· a.n l1our in a solution, contain in~ 
we must p1'oru1·c a mordant an1l a. rola11ring matter or such fi,·e parts of alum, a11<l th1·ee of tartar, for every 32 
a naturr, thnt when com!J[ued togl.'ther, they shall 11os· pads nf rloth. It is then to be thrown into a water-hatl1, 
llC'RS the wished-for coloul' in prrfl'cti1111. It is evident co11tni11in.; a grcatCl' or sm;1ltcl'p1·01101'tio11 of the dilutC'd 
tofl, that a. ~Teat ''arirty of rolours may be p1·01lucetl sulphate r1f imligo, acconling to the slHu]e wl1id1 the 
with a singlr dye~stulf, provided we c.an rhange the mor~ cloth is i11tcnded to l'Cccive. In tliis bath it must be Uoil .. 
dant sufiirirntly. re.I till it has acqui1·efl the wishc<l-for colou1'. 

The coluul'ing matter with ·"'•hirh the clnth is dyed, The alum anti tartar arc not intcntlcd to act as mor. 
<lo1•s nnt rnnr ev('1·y 11orti()n of its su1'fac('; its pnrtirlcs dnnts, but to facilitate the decom11ositicm of tlie sulphate 
atta.rh tLf'm-;rln''i to tht" cloth at Cf'l'tain distancrs from of indigo. The alkali added to the sulphatr, nn'iwet'S 
rarh othrr; l'n:· doth mav lit• diNl different sl1adC's of the the same pu1·pose. These substances also, by saturating
saiu(' f'olnm·, lighter 01.'da1·k('r, merely by va1') ing the part of tlir sulphuric acid, serve in some measure to JH'l'
q1rn11tity of rolo111·ing mnttrr. "ith a small quantity, the vent the kxturc of tile cloth from being inju1·ed ~y the 
s.!:ade. is li~ht: and it brromes llt-rpe1· as the> quantity in- action al' the acid, \Yhich is very apt to h3ppcn iii thrn 
1·rrnsf'i;i, "\:ow this wonhl he irnpossil1le, if the dye-stuff proress. 
ron•1·rtl the whflk of thr cloth. But sulphate of indigo is by no means the only solu-

Thot 1ltt· par!iclrA of cnlom·iu_~ matter. eYrn when the ti1rn of that pigment employed in dyeing. By far thfi) 
td1~df' is di·C'p. 11·P at some di.'-tance, iR cvidrnt from this most common method is, to deprive indigo of the oxygenJ. 
Wl'll-knnwn fart, that cloth may be 1lyrd two colours at to which it owes its blue colour, antl thus to 1·rllutc it~' 
the sa1111' time. All tlv1s ·~ cololll'!'l to which the d,yrrs gfrc tlw state of green pollen; and then to dissolrn it in wa. 
th<' name of 1·nmpr11in<'· arn in fact two different colours ter by means of alkalis, or alkaline earths, which in that 
ap(llietl to th~ rlotli at onr·r. 'l'l1us doth gets a green state- 11ct upon it very readily. 
t'Olour, by l)t'illA" fir~(. fl.n.d hl11r and then yellow. rl'wo tlitJ'l'rcut mcthoUs nrl' eiu1>loye<l for tliis pnrpos{'. 

'J'hr <"1lours dr11ominatt'1l by tlyers simplr, because The first of' th('sc methods is, to mix with indigo a solu. 
thry arc the foundation of nil their other p1·orrsscs, ~rn tl<m of sornr substance whirh has a stl'ongr1· allinit) l'ot• 
four: name·])', fii·st, L1ur: srro1ul. yellow; third, red; O:\ygr11 than the ~;rrcn basis of indigo; ~1·een o:xirle, for 
fliurtl1, hl:trk, To these thrv "'""lly add a fifth, under in•tanre, and difthcnt metallic sulphurcts. If thercf01·0 
the- namP of root or brown rf;l•ml'. i111lip;o, limr, aucl green 'iulphate of iron, are mixed to • 
. '!f1h1ei11,~bb:r.-Thronly ro!o11ringmattcrs employed gt'tlicl' in \\ater, the indig~ gr~dually losC's it"I hlue col
tn 1IJ1'ing hl11r~ at'r woad illHI imligo. our, IJ('ronH's grt'l'H, and !s dissolved; while the g1·rru 
. W:i>ul b a 1•la:it «ultirntrd in Englaud~and even gl'OW· oxide of iron is cunvr1ted mto the- red oxi<ll'. The man
ang ·., .!;l in s 1 1:m~ part-; ol' it. IH'l' in whirh thrse changes take place is obvious; 11a1·t ot' 

Indigo is a blue vuwlkr, extl'aded from a species of tltc lime tlecomposes ·tb~ sulpha\e of h-onj t~c gr·c•n 
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oxide, tlie instant that it is set at liberty, attracts oxygen 
from the indigo, decomposes it, aml reduces it to the 
state of gl'crn pollrn. This green pollen is immediately 
dissolved by the action of Ilic. rest of the lime. 

The second method is, to mix the indigo in water 
with cr1'lnin 'rgrtalJlc substances, which readily under
go fermentation. During· this fci·mcntatio11, the indigo 
is depri»ed of its oxygen, and dissolved by means of 
quick-lime or alkali, which is added to the solution. 'fhc 
first of' these methods is usually followed in dyeing cotton 
and linen; the second, in dyeing wool and siJk. 

In the tlycing of wool, woad and bran arc commonly 
employed as vcg·ctnhlc frt'ments, and lime as the solvent 
of the p;l-rrn base of the indigo. Woad itsrlf contains a 
colout'i11g matter prccisrly similar to indigo; and by fol
lowing the common )ll'occss, indigo may be cxt1·actc<.l 
from it. In the 11s11al state of woad, when purchased by 
the dyer, the intligo wl1ich it containfi is iu·obably not far 
from the state of the g1·ecn pollen. Its c1na11Uty in woad 
is but small, and it is mixctl with a g1·eat proportion of 
other .. v{'gctablc matter·. 

When the cloth is fll'st taken out of the rnt, it is of a 
green colour; I.mt it soon becomes bJuc, by attraC'tin~; 
oxy~;cu from the air. It ought to be carefully washed, 
to cany off the un combined particle~. This solution of 
indigo is liable to two inconveniences : first, it is apt 
sometimes to rtm too fast into the putl'it.1 f'c1·mcntation; 
this may be known by the putl'it.1 ntpou1·s which it ex
liales, and hy the disappcal'ing of the green colom·. In 
this state it would soon destroy the indigo altogethcl'. 
'£he inconvenience is 1'1:'tnc<licd by adding more lime, 
which has the p1·opm·ty of moderatiug the putrescent ten
dency. Secondly, sonrntimcs the f"ermrntation goes on 
too languidly. This defect is rornetliecl by adding more 
bran ot· woad, in ortlm· to diminish the proportion of 
quick-lime. 

Silk is dyed !igl1t-hlue by a fc!'ment of six parts of 
bran, six of indigo, six of potass, aml one of maddm·. 
'J'o dye it of a dai·k blue, it must }Jreviously rerrivc what 
is called a ground-rnlnur; a red dye-stuff, called archil, 
jc; m:;cd fnrtliis purpose. 

Cotton and linen ore dyed blue by a solution of one 
:part of indi!;?:'O, onr. lJ:lrt of green sulphate of iron, and 
two ]Hu·ts of quick-lime. 

Of <lyeiug 71ellow.-The pt·inci1ml colourin.~ matters 
for· llyl'ing yellow a1·e weld, fustic, and qucrcitron Uark. 

Weld is a plant which grows commonly in England, 
1·esellal11tcola. 

F'nstic is the wood of a large tree which grows in the 
Wrst lndir~, morus tinctol'ia. 

Qunrifron is a tree g1·owing in North America, the 
bal'k ul' '' hich contains colouring· matte1·. 

Yellow colouring 1nattcrs ham too wrak an affinity 
fat· cloth, to pro(lucc pumanent colours \\ithout tlw use 
of mordants. Cloth, thorefot'e, befol'e it is dyed yellow, 
is alway8 ]H'Cpared by combining some mordant or othrr 
with it. The mor<lant most commonly emp1oycll for this 
purpose, is alumina. Oxi<lc of tin is sometimes used 
wh£>n wry fine yellows arc wanting. Tan is often em
ployed as a suhsidia1·y to alumina, aud in order to fix 
it more C'opiously on cotton and linen. Tartar is also 
used '1S an auxiliary, to brii;hten the colour; anti muri-

ate of soda, sulphate of limr. an1l even sulphate of iron 
iu 01·c.1cr to rrndcr the shade t1t•1'1ie1·. ' 

'I'he ycl1ow dyed b} means ul' fostic i!i nun•c p<'rma~ 
n~nt, but not.so.beaLttiful as that ~iwn LI} \HM, ot'IJU<'P
c1fro11. As rt is perma1Jcnt, and not 111uc 11 injun•d hy 
acids. it is often used in dJeing compo1111d colou1·s, \\ lu·re 
a yellow is rcquiretl. '1'11e mordant i~ ah1111ina. Wli<'n 
the mordant is oxi<le of iron, fustic dyes a goud jlrl'ma .. 
m•nt drab colour. 

Wdd and querritrun bork ~· iold nral'ly the snmr kind 
of colour; but as the l>ark )idds colnul'i11g matfpr in 
murh greater abundanc(>, it is much mo1·c comcuitnt 
and upon the wl1ok. chrapel' than wrld. It i' lll'JJbaulc' 
therefore, that it will p;l'ad11ally supersede the "" oftha; 
plant. The method of usi11g each of thrsc dj'c-stutfs is 
ncnl'ly the same. 

Wool may be dyed yellow by the following procrss: 
Let il be boiled fol' an hour or more with about ·}fl1 ofil!4 
wciglit of alum, UissolHd in a sufficient <(nautitj ol' wa
ter. It is then to Uc Jllungrd, without IJcinp; 1·imml. inlo 
a bat Ii of warm wate1·, containinp; in it as mucli qurrd
tron ba1·k, as equals the- weight of tlie alum C'tnj>loyC'd af; 
a mordant. Tlic cloth is to be tm·11cd tl11·011gh thr iloil. 
ing liquid, till it has acquired the inh·ndctl colour. Thl'll 
a <juantity of clean powdered chalk, equal to the \nm. 
dredth pal't of the weight of' the cloth, is to he stirml in, 
and the operation of dyeing continuctl fu1• righl o' t<'n 
minutes longer. By this meUirJd a. p1•etty dcqi an1l 
li"ely yellow may be gi,·cu, fully as pmnauent as wtld 
yellow. 

Fol' very bright orange or golden ye.Ilow, it i~ necrs. 
sal'y to liave recourse to th('. oxide of tin as a mordant. 

For 1n·oduci11g bright goltlcn yrllcl\\S, some alum must 
be atltlctl along with the ti11. 

In order to gi,'e the yellow that delicate grt'cn shatlc 
so much admired for certain ]Hirposcfi, ta1ta1· must I.Jc 
add~<l in different proportions, acco1·<ling to the sh:ule. 

By adding a small proportion of cochineal, !lie colour 
may be raised to a fine orangr, or even an aul'ora. 

Silk may be dyed different shades of yellow, either by 
weld or qucrcitron bark, but the fast is the d1e;lpcst of 
the two. The propol'tion should he from om· to two parts 
of bark to twrlve parts of silk, accol'ding to the shade. 
""fhc bark, tied up in a bag, should be put into tl1e ci)eing 
vessel, while the water \Vhich it contains is cull\; and 
when it has acquired the heat of about 100°, tl1c silk, 
haYing b('cn previously alumed, should br dipped in, and 
C'o11ti11ued till it assumes the wished-for colunr. When 
tl1c shade is required to be deep, a little chalk or prarl· 
ash should be added towa1·ds the cud ot' thr operation. 

The best method of dyeing cotton and linen JCl!ow, is 
as follows: 

The mordant should be aretitr of alumina, prepartd 
l>y dissolving one part or acetite of lead, anrl t!iree pa.rts 
of alum, in a sufficient quantity of water. Tl1is q0Jut1on 
should be l1eated to the temperature of 100°: the clotb 
shoul<l be soaked in it for two houl's, then wrung out and 
dried. The soaking may be rrpcatrd, aud the clotb 
a!;ain dried as befol'e. It is then to be barely wettrd w1tb 
li.mt•.\rntcr, and afterwards drietl. 'l'lir soakiug in the 
acetite of aJumina may Ue again rrpe:atrd; and if the 
shade of yelJow is i·eqnir·ed fo be vr1·.v bright anti dura".' 
ble, the altemate wetting with lirue-watcr and soakif\S 



DYEING. 

in the mor!lant may be rcpcalc<l thl'CC ol' four times. lly 
thiq contrivance, a sufficient quantity of alumina is com
bined with the cloth, and the coml>ination is rrn<le1·cd 
m':lre prt·mancnt by the atlditio11 of' some lime. The dye
in;-bath is pt·cparc~ by putting 12 or 18 parts of q11~1·
citrot1 ba1·k (accord111g to the depth of the shade rrqmr
ed), tirll up in a I.Jag, into a suHicicnt quantity of cold 
watrr. Into this bath the cloth is to be put, and turne<l 
rountl in it fu1· an hour, while its temperature is gradu
allv raised to about 120°. It is then to be b1·ought to a 
boiling heat, and the cloth allowed to remain in it after 
that only a few minutes. II' it · is krpt long at a boiling 
heat, the yellow acquil'CS a shiule of brown. 

Of d11eing red.-Tho colouring rnattr1·s employed fur 
dycing'rcd, arc kermcs, cochineal, archil, maddm·, carth
amus, and Brazil-wood. 

Kermes is a spr<'it•s of insect, affording a red colour 
by solution in water; but it is not so beautiful as cochi
neal, whkh is likewise an insect common in America 
(!;ce both undc1· Coccus). The dccoction of cochineal 
hi a nry beautiful ni msun-cohHlr. Alum brig·htens the 
colour of the de<:octinn, and occasions a crimson pre
cipitate. Muriate of tin gives a. copious fine red pre
dpitate. 

Archil is a paste formed of a species of lichen pound
etl, and kept moist fo1· some Limr. with stale u1-inr. 

Mad<ler is the root of a well-known plant, rubia tinc
torum. 

C.rtham11s is the Bower of a plant (carthamus tincto
rius), cultivated in Spain nn<l the Levant. lt rontains 
two colouring matters: a yellow. \Vhich is soluble in wa
te-r; and a red, insoluble in water, but soluble in alka
line carbonates. Tile red colouring matter of carthamus, 
extracted by ca1·bonate or soda, and precipitated by lem
on-juice, constitutes the rouge employed by ladies as a 
paint. It is afknrnl'ds ground with a cmtain quantity 
of talc. The finrneio;s of the talc, antl the proportion of 
it mixed with tile cal'tlinmus, occasion the difference bc-

1 t"A·ccn the d1eapr1· and dcareJ• kinds of l'ougc. 
Brazil-wood is the wood of a tree growing in Ameri

·ra and the West Indies (See CESALPIKIA). Its <lccoc
tio11 is a fine red colou1·. 

None of the rrd colou1·ing matt(.'rs has so strong an 
affinity for cloth as to produce a pei·manent red, without 
the assistance of mor,lants. The mordants emp1oyrtl a1·e 
alumina and oxide of tin; oil, and tan, in certain pro
C'esst·s, arc also used; and tal-ta1·, and muriate of soda, 
are frequently cnllrd in as auxiliaries. 

Coarso woollen stuff.r; arc dyed ret.l with madder or 
arrhil; but fine cloth is almost exclusively rlycd with 
cnrbin{'al, thou,;!1 the cuJour whirli it receives fr<1m 
.ktrmcs is much morr dura!Jle. Brazil-wood is sca1·rrly 
Usl'd, except as an auxiliar). bcrausc the colour which 
it imparts to wool is not p•Tmanent. 

Wool is dyrfl nimson, b} fi1·st impregnating it with 
alumina, t.y ml'ans of :m alum batl1, and then boiling it in 
a dcroction of cochineal, till it has an1uirc<l the wished
fnr rolour. 'flic r1•irnson \\ill be finer iftbc tin mo1·dant 
ii; subslitutrtl for alum; in<lt•rd. it is usual with d}t' l'S to 
l(M a Jitlle nitro-mul'iatr of tin, \\ lirn they want fine 
crim!iuns. The addithll of archil nm! pntass to tin~ ro
rliin<'lll, bttth 1·1•11de1·s thC' nimsou chu·kPr. and givrs it 
'1IOl1l bloorn; hut the h!oom vel'y soon nmishes. For 

paler c1·imsons, one-lialf of the cochineal is withdmwu. 
and ma<ldcr sul>stltutctl in its place. 

Wool may be dyed scal'lrt, the most splrndid of all 
colo11rs, Ly fit"St Luiling it in a &rilution of murio-sul(Jhatc 
of tin, then dyeing it palr yellow with fJUC1·citl'On bal'k~ 
and afterwards ct·imson ,\ith cochineal; for S!' .trh.•t is a 
comp<>unil colum· consisting of crimson mixed with a lit 
tic yellow. 

Silk is usually dyerl red with cochineal or earth am us, 
and s•Jmetimrs with Brazil-wood. Kermes docs not an
swer for silk; madder is scarcely ever used for tha t pur
pos~ because it docs not yield a colou1• bright enough, 
Archil is employt•d to give silk a IJloom; but it is scarce
ly used by itself, uulcss when the colou1· wanted is 
lilac. 

Silk may be dyed crimson Uy steeping it in a solution 
of alum, and then dyeing it in tUe us·ual way in a co
chineal bath. 

The colours known by the names of poppy, chl'J•ry, 
rose, and fleslt-cnlour, are given to silk by means of 
carthamus. The. process consists merely in krepiug the 
silk a8 long as it extracts any colour·, in an alkaline sn
lution of carthnmus, into which as much lemon-juice aB 
gives it a fine chrl'l'Y colour has been pom·cc.I. 

Silk cannot be dyed a full scadct; but a colour ap
proad1ing to scarlet may be given it, .by fil'st imprc,i; .. 
n;lting the stuff with mudo-s11J11hate of tin, nnd af'trr .. 
wards dyeing it in a bclth, rnmposed of four pal·ts of 
cochineal, and four pa1·ts of qucrcitrnn b:u·k. To givo 
the colour more body, both the mordant nnd the tlyc. 
may be repeated. A colour approaching scarlet ma.f 
Ue also given to silk, by first dycin~· it in rl'imson, thtn 
dyeing- it with carthamus, and lastly, yellow without 
heat. Cotton and linen are dye<l red with mac1Mr. rnie 
procrss was bo1·ro\ved from the East; hrncc the colo1n• 
is oftrn railed Adl'ianople or Turkey red. The < luth 
i'i first impregnated with oil, then with galls, and lastly 
with alum. It is then boiled for an hour in a drcor tion 
of madder, which is commonly mixed with a qua.ntity of 
blood. After the cl <. th is dye<l, it is plungrrl into asn<la 
ley, in order to b1·ighten the colour. The 1·cd giYcn tiy 
this iu·occss, is very prrmanent, ancl when pl'Ope1·ly con
ducted, it is exceedingly beau ti fut The \vholr dift1c11lty 
consists in the application of the mordant, \\'Lich is bv 
far the most complicatcrl employc<l in the whole a1·t ~f 
<lyeing. 

Cotton may be dyrcl srarlet, by mcm1s of murio-sul. 
phate of tin, cuchineaJ, and quucitron barf~. 11st•<l as 
fo1· silk, but tll(.' colour is too fading to be of any "aluc. 

Of dyeing black.-'fhe suustances employt•d to gi' e a 
black colour to cloth a1·c, red oxicle ut' iron, antl tan. 
These two substances have a strong affinity for eal'h 
other·; and when comhincd, assume a ckcp hlark rolnul', 
nut liable to be destroyed uy the action of :ti!' 01' light. 

Logwootl is usually employed as anauxili:u'_Y, because 
it comm t111icatrs lustre. and adds consitlt-mbly tu the 
fullness of the ulack. lt is the wood nf a t1·ce (Sec llu-'.
MAToxYLoN) which is a nathc of f;r,vernl of the West 
India islands, and of that poi-t of Mt·\.iro "hkh sur. 
rnumls thr Day of Uoncluras. Jt yields it-; cdou1·ing 
matlcr to watf·r. The dccoetion i.c; at fi1'St a f.1w rt:d 
bo1·rlrrin!i 1111 "iolet; but if left t.. itself. it ;;1·adqa)Jy .1"'. 
sumes a black colour. Aci<ls gire it a deep rc<l colourj 
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alkalis a tlee)i> vinlet, in~li11ing to bl'own; sul11hate of 
iron rrn<lrrs it as bJack as ink, and occasions a p1·eti
pitak of the same colour. 

Cloth, before it recci,·es a black colour. is usually 
tlyc<l blue: this rrmlcrs ihc colour much fuller and finct· 
than it woulcl oihrrwisc be. If the cloth is coarsr, the 
blue <lyr may be too expensive; in that case, a brown 
colour is ginn, by means of walnut-prels. 

Wool is dyed black by the followiug prorrss. It is 
boiled for two ho111·s in a. decortion of nut-gaHs, nnll af
tC'l'wards kept for two hours more in a hath ruinpos!'<l 
of logwootl and sulphate of fron, kept dul'iug the whole 
time at a scalding heat, but not boiled. Du1·i11g the ope
ration, it must lie frrqurnt]y exposr<l to the aiq be
cause the green oxide of iron, of which tlir sulj)hak is 
composed, must be converted into reel oxide lJy ahso1·b
ing oxyg·en, bcfol'c the cloth can acquire a proprl' <·o
lour. 'l'he rnmmon proportions arc five pai·ts of galls, 
fiye of sulphate of iron, and thil'ty of logwootl, for evc1·y 
hundred of cloth. A little aretHe of copper is com-
1110nly al\dccl to the sulphate of iron, hccausc it is thought 
to improve the colour. 

Silk is dyed nearly in the same mann~r. It is capa
ble of combining with a gl·eat deal of tan; the quantity 
given is varicU at the pleasure of tllc artist, by aHow
ing the silk to remain a longer or shorter time in the 
tlccoction. 

It is by no means so easy to give a full black to linen 
and cotton. rl'llC cloth, previously dye<l hi uc, is steepe<l 
fur 24 hours in a dccoction of nut-galls. A bath is p1·e
}Hlretl, containing an acetitc of iron, formed by saturat
in..g a.cetous acid with brown oxy<l of iron: into this Uath 
the cloth is put in small quantities at a time, wrought 
1\'ith the hand for a quartrr of an hour, then wrung out, 
nn<l air('d again; wrought in a fresh quantity of the 
Uath, and aftenvartls aired. These nlternate processrs 
arc rrpcated, till the colour wanted is given: a tlccoction 
of altlc1· bark is usually mixed with the li(jUOt' contain
ing the nut-galls. 

Of clyeing brown.-Ilrnwn, or fawn colour, though in 
fact a compolll1d, is usually ranked among the simple 
colours, because it is applied to cloth by a simple pro
cess. Various substances are used for brown dyes. 

\Valnut-pecls, or the green covering of the walnut, 
when first separated are white internally, but soon as
sume a lwown, or even n black colour, on exposure to 
the air. They readily yield their colouring matter to wa
ler, They are usually kept in large casks, covered with 
water, for uboYe a year before they are used. '.fo (lye 
-.vool brown with them, uothing more is ncccssa1·y, than 
to steep the cloth in a decoction of them till it has ac
quired the wished-for colour. The depth of tho shade 
is proportional to the strength of the decoctlon. The 
i·oot of the walnut-tree contains the same colouring mat
ter, but in smaller quantity. 'I'he bark of the birch 
~.lso, and 1nany other trees, may be used for the same 

·purpose. It is ,-ery probable that the brown colouring' 
matter is in these vegetable substances combined with 
tan. This is certainly the case in sumach, which is of
ten employed to produce a brown. This combination 

:::~~~sat~~·~:~~~~~!f r~~o c~~~~d~~~ t~e ~~~~~~f~~;m~~ 

h-1· for tk Inn. 'fbr .dye-stuff, and the mordant, 81,. 
alreatly, m fact, rornlJ1nct1 togctlirr. 

Of dyeing compound cofnur.\.-Compounll rolon1'li arc 
:produced Ly mixing tog(•flu·1· two sim11h: ours; OI', "hich 
is the same thing, h)"r dyt·in:;- cloth Jirst on~ ~irnph! ro. 
lour, and thc.n another. These rnlours r:u·y to inlinih 
according to the. ]Jl'(iportions or the inp;rcdit•nts rmplo\·~ 
ctl. ~J'liey ma.y be arnrn,i;cd 11ntlr1· Utt' foJlo\\in.; rl:iss;s. 

J\11xt11rcs oi, !. lllur and yello"; 2. Blue aud l'rd• 
3. YeJlow aml red; 4. Ulad•_ and othrr rolour11. ' 

Jl!i:x:ture of blue ancl 11ellow.-'l'his Ji..11·ms gl'crn; which 
is distin.~uisliccl by dyCl's i11to a varil•1y of shades, ar. 
col'ding to the drpth of the sl1ade, 01· the ]ll't'I alrnrr of 
either of the componc11t JHl.Tts. Tl1us we ham sea.-grct'u, 
grass-p;rccn, pea.green, &c. 

Wool, silk. and linen, a1·c usunlly tlyNl green by gi\i· 

~~: ~1 ~ ~~~1n b 2~~;,: c~ ~~~~cc~ ltc; ~~. 'J ~:~ ~!'~~I~~: J~~~:~ ;,-~~i :~~; ~i I;~,~~~;~~ 
~nronvcnicncrs follow: tl1c Y''l.low pai·lly srpar;1ks again 
111 the blue vat, and commu111catcs a grceu colour to it, 
and thus rcndcl's it nsl'lrss for evc1·y ntilC'l' pul'posr, C'X

ccpt <lyring gl'ecn. Any of the usual JH'oresscs for· dJC· 
ing liluc and yellow may he followed, taking care to pro
portion the depth of the shacks to that of th<' ~1·ecn rc
qui1·ed. \Vhcn sulphate of indigo is rmplo)cd, it is usu
al to mix all the ingTctlicnts together. and to dJe the 
doth at 011cr; this produces "hat is known lty tl1e name 
of Saxon or English gt·ccn. 

:Afi.rfllres 'if' blnc aurl red.-Thrse form dilferrntshadcs 
of violet, purplr, and Jilac. 'Yool is g1'1H~1·ally first dyed 
blue, and afterwards srmkt, in the usual ma11nc>r. By 
means of cochineal mixed with sulphatr of indigo, the 
process may be perfo!'med at once. Silk is first dyed 
crimson, by means of coc.:hiucal, and then dipped into 
the indigo vat. Cotton anti liuen :tt·c first cl:cd blue, 
then galletl, ancl soaketl in a decortion of logwood; but 
a more permanent co]our is gin11 hy means of •oxide of 
iron. 

Mixl'llres of yellow and reel.-These 111·odure orange. 
When blus is combined with red a.nd yellow on cloth, 
the rrsulting colour is olive. 'Vool may be dyrd orange, 
by first dyring it scarlet, and then yellow. '\'lien it is 
dyed first with madder, the 1·csult is ci11mun1m-r1)lour. 

Silk is dyed orange by means of rartharnus; a cinna-
mon rolour by logwoo<l, B1·azil-wood, and fustic mixed 
together. 

Cotton and linen reccirn a rinnamon-colour by means 
of weld anti madder; and an Qlivc-roloul', by bring pas •. 
setl through a blue, yellow, and then a madder.bath. 

.Mixtuns ef black with other rolollrs.-Thesr ronshtute 
greys, tlralJs, and lJJ'Owns. If doth is JH'f'vio•1sly com .. 
bined with brown oxide of iron, and afterwa!'ds dyed 
yellow with qucrcitron bark, the result will be adl'ab o[ 
different shades, according to the proportion of mord~nt 
<·mployed. When the p1·opo1'lion is small, the colour rn
clincs to olive or ycBow; on tl1c contrary, the drab m.ay 
be <leep~ncd m· saddened, as the dyrrR term it, by mix
ing a little sumach with tl1e bark. Sec CAL1co-l'K1NT· 
ING. 

DYERS. By stat. S & 4 Ed. VJ. r. 2. no dyer may 
dye any cloth with orrhel, or with brazil, to make a 
false colour in cloth, wool. &c. on penalty of £Os. B7 
stat. ZS Eliz. c. 9, dyers are to fix a •ea! of lead to 
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cloths, with the letter lll, to show that !hey aro well rnad
dcrcd, &c. or forfeit 3s. 4<!. per yar<l. By stat. 23 Geo: 
JU. c. t 5, SC\'Cral prnaltics are inliictetl on <lycrs who 
dye any cloths deceitfully, and 11"t woa<led throughout 
with indigo and madder. Dying blue with logwood, to 
forfeit 201. Dyers in Lo11<lon are subject to the inspec
tion of the dye1·s' company, who appoint scan:hcs. In 
other places, these are appointed by the justices, am! 
opposing the searchers incul's a penalty of IOI. 

DYNASTY, among ancient hi::;tol'ians, signHicB a 
race 01· succession of kings of the same line 01· f"amily: 
sueh were the <lynastics of Egypt. 'l'hc Egyptians 1·cc
kon thirty dyna~tics, witl1in tl1e spare of S6525 yca1•s; 
but the generality of' chrnnolo,~crs look U]lon thetn a.:.i fa
bulous. A11d it is very certain, that these dynasties are 
oot continually successive, hut coli<ltc1·al. 

DYSl,NTERY. Sec l\!EnwIN10. 
DYSOlU~XY. among physicians, 1\C'n~tcs a want of 

appetite, proceeding rl'om a weak stumarh. 
DYSPEPSY, a difficulty of tlig('s1 irrn, fol' which phy

sicians prrscl'iUc l>ittrt·s. Sec Mr.0Lc1xg. 
DYSl'~CE.I.. a 1liffin1lty of breathing, usually called 

asthma. Sl•c Mr.otCINE. 

DYSURY, in mrdirinc, a dilliculty of makin~ Ul'inc, 
attended with a 8C'llSation or he.at anti pain. It is dis
tiuguishcd from a strangury, a8, in the last, the ul'ine is 
voidl'd by only a tl1·op, as it we1·e, at a time, but how
vcr wilh pain; and from nn isd1ury, as in this disorder 
there is an almost total supprcssiuu of' urine. See ME-
1nc1NE. 

D\'TlSCliS, '£ff£ WATER-BEETI.F., in zoology, a 
genus of iiHrn<:t.s ol' the 01·der of co!coptct·a; 1 he alltl'n
nre of \\hkh m·c.slcmlt't' and sctaccnus, and Lhe liintl 
fct"t are h•dry, aud fo1·med for swimming. T!tcre a1·~ 
23 spccits, disnngublu·<l l>y 1.lil'it' antrn11.c, the val'ious 

1 colours of tl1e d,yt1·a, &r. The hu·,·re of the dJtiscus 
arc often met with in watu. 'rhey arr oblnn.~, and 
l1sxe six sraly l'l'd. Tile body cnn!:iists of eleven Sl'J.;

ments. The hl'a(l is la1·,~c, with four filiform anirn11ro, 
aod a stii1:1g pait· of jaws. Tlic last segments of the 

EAR 

body have rows of h:iirs on the sides; ai1d the abdomeo 
is terminated by two spines rhargetl "ith the like J1ai1·f":, 
furmmg a kind of pl.111ws. Tl1t':i0 larvre arc frcqurr .ly 
of a greenish varil'gatcd brown: thl'y art' lively, acti,·c, 
and cxt1·cmely v01·acious: they cleYour and fcrd up ·n 
ot11er water-insects, and often t~a1· and desfroy eovh 
other. 'rite pc1foct insert is littl e inrerioi· tu its larnc 
in voraciousness, but it can ouly cxc1·1'isc its nurlty (Jn 
the lal'Vrn; the perfect insects, like himself, being shel
tc1·ctl IJy the kiui.1 of scaly cuit'ass with which thry are 
armed. This ct•cature must be touched cautiously; for, 
bcsit.ks its power of giving a severe g·ripc with its jaws, 
it has mol·eovcr under the thorax, another weapon, a 
fong sha1·p spine, which it will d1··ive into one's flngr:·s 
~y the effo1·t it makes to morn back.wal"ds. The cg.;s of 
the rlytisri at'c rather· large, and a1·c by them inclosed iu 
a kin<l or silky <luskish cod, of "stron.<; and thick tcx
t111·c, in form 1·ountl, and tcrminatctl by a long apjH'ndix 
or slcndc1· tail, ot' the same sul>stanrc. 'These cods a1·c 
often found in the water, and from them arc b1·ouglit 
f1n'th the eg,i;c; anti larvre of the dytisci. The sti·cngth 
or these cods prol:mbJy serves the insect to defCnd thcil1 

eggs from the voraciousness of seYcral othcl' aquatic 
insects, and even from that of their fellow.dytisci, who 
would not spal'C them. 

l\Iany species of the perfect insect a1·e common in stag. 
natcd watr1·s, which they quit in the evening to fly about. 
'l'hry swim with incredible agility, making use of their 
hi11tlc1· lrgs aftcl' the fashion of oars. The elytra of the 
fcmaks arc, in general, furrowed, and those of the male 
plain. When Uwy first ard\TC at theii· perfect state, tlieir 
clytra are almost ti-ausparnnt, anti in many species of a 
bcautif'ul dim colour, min.~lc<l with sha<lrs of a .i;reenish 
IJrown. The best method of catching them is with a 
linnd-uct 01· sicvr; for they are so nimhle, and exercise 
tlicir tlt·fensivc wcapun<; so uftcu, and with r;uch painful 
surccss t'l those who cntlca,·ouL· to catch thf'm, that they 
n.1·c vr1·y oftl'n ollligrd to let them cscapr.; the easiest 
\\<ay to kill them is, to let them fall into boilin.;-hot wa. 
te1., which instantly <lestroys them. See Plate L. N4, 
Hist. fig. 1~5. 

E. 

! E, ~~~. ~~~1. ll~t1~r::,::~i~;ci~l!:~~~~;s a~h: ~~~~e;~~;;_,~~i~n~l;~ 
the rnland:11" it is the fifth of the dominiral lcttm·s. 

1 And in sca-tlimts. it <listin,f.)uish{'s nll the ca!-l.ttTI~· points: 
thus, 1':. alone denotes cast, E. by S. an<l E. by N. east 
bJ sr111th amt cao;t b_v 1101·th. 

K\GLE, i11 Ol'nithnlogy. See FALCO. 

E Hn.E, iii hrral1\J·y, is acrountrtl ru1c of tl1c mnst 
nuhk bearings. The reason why cn.gks ar·e gl•net·;:tlly 
borne witli tht·ir win~"S ;uul tail expanded is, because 
this post11rt> i; iJl'~1 Httr1l tu till up tlw cscutch<'on . How. 
tl'l'l', tlwrc a1·c t·a;:;h·s bm'll(': in otl1r1· posturf'S. thaugh 
not so CHmmnn; ~ill which will be r~qtlain{'d u11dr1· tliri1• 
l'l'sJwrtivl' nrtldt"" Tht• ar111s of tile r111pei·o1· of Gl't'
many arc, or, n "'J:l\':u1 i.'a~!c with two hf'ad'i, sable; tHa. 
dt"rur~, Jnngurc1, lwak.f'il, an1I ~n:~m'.J:>rl'tl, g.1l<'s. Somo 
authors ex111·c"~ the two hM•I.• by t\lc \ern1 displu) cu, 

vo:r.. J, IPB 

The kingdom of Pofaml bo!'c, gulcs, an eagle, argent; 
crownrd and membered, OJ'. 

EAGLt>STOXE. See .tE•nTE. 

!<;AGL", Black, an 01·tkr of kni11;hthood, institntr<l by 
the elc('to1· of H1·amle111.Ju1'_!!;h, in 1 iOl, 011 li:s being 
<Towned king of l'l'll~!;ia. The knights of this 01·1k1• 

weal' an orange-coloured f'iUl.J;ind, susp: nJing a !Jlack 
eagle. 

EAGLE, White, a like artier in Poland, instituted in 
1925, Uy Ula<lislau'I V. on orra.~iun of thr n1~11·1·iagc of 
hi'i ~on Casimil' to the danghtcr of the great-dukr ot' 
Lithuania. The knights of' this 01·dr1· wnre a chain of 
g·olil. s11sprwli11 .~ a si!rcr C'::gk. Ci''l\\ncil. 

~:AR, wtris, in auatomy, the 01·gan of hradug. See 
ANAT0,1Y. 

1~:\..U.l \!G, in the sc:i-l:rngua.~e, is that {l:-t.l't of the 
bolt-rope which, at the foul' corners of !he sail, is left 
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npen, in the sliape of a rin.c;. The two u11permost pnds 
are vut ovr1· ti1c cn<ls of tlie. ~-a1·tl-a1 ms, and so U1e 
sail is ma1le fa~t to the yard; am! into the lowermost 
earings, tlie sltcets and tacks al'e seized or !Jent al the 
rlew. 

EARL, a Uritislt title of nobility, next brlow a mar
quis. anti ahm c a viscount. Earls wrrc anciently call rd 
comites. bPcausc they \Hrc wont comitari re;em . .to \\ait 
upnn 1!1e king, for coundl and advice. The German:, 
call lhl'm gra-ves, as la111!gl'an·, marg·1·1we, pa1sgran•, 
rhcingl'a.Yr; the Saxons rahlormrn, uuh·ss that title 
mi:.;ht he 1wn·r: properly applied to ou1· duk<'s; the Dilncs, 
etwl:is; a11'l the ]~11gl ish, t'aJ"ls. The ti1le OI'ig·inally died 
with tlic m11n. William the ConquU"or ftt·st marlc it 
hereditary. ,giving it in fee to l1is nnblc!=JJ and allotting 
them fo1· tht' su11vort of theil' state tbe tltiril pcrmy out 
of I he shcl'iff'H cn111-t, i.<¢i uing out of all pk as of the 
shire; wht.:"nre tll('y had tl1rir title. But now tl1e matter 
is <l11itc othrr\\isc; fur formerly com es and comitatns 
'vc1·c col'rl'lativcs, and there was no comes or ea1·I IJut 
liail a rouuty 01· shire for his earldom; of later years, 
tht' nt1lilhrr of earls increasing, ant.I 110 more counties 
b:..•ing· It.ft, dh-crs have mac.le choice of' some eminent 
part of a county, as Lindsey, Holland, ·CJcvcland, &r.; 
some or"- lesser })art, as Stafford, &r.; others h~n e cho
sen for their title some eminr.nt town, as Marlborough, 
Exeter, Bristol, &r.; and some ham taken [m· their title 
the name of a small \"illas-e, or their own scat 01· park, M 

Godolphin, Clarendon, &c.; and others have the title 
added to the family name, as earl Rivers, earl Stanl1ope, 
&c. An earl is created by cincture of swut·d, mantle ot' 
state )Hit upo11 him by tlic king himself~ a cap and -1. 

coronet put upon his head, and a charter in his hand. 
Ena mm·slwl of England, is a g1·cat officrr, who had 

anrir11tly severnl courts under his juristliciio11, as the 
court of chivalry, and the coUJ•t of honour. Under him 
is also !he heralds' office, or college of arms. He has 
some prc-rmiucnce in tlw court of marshalsra, whe1·c he 
may sit in judgment against those who offend within the 
Yerge of tlie king's court. This office is of' great anti
<1uity in En.f5'1and, and anciently of gJ'eatrr power than 
now; and has bern for several ages herctlitary in tbe 
most noble family of lloward. 

EARNEST, is the money advanced to bind !he par
tirs to the performance of a verbal agreement. The per
son who g-ivcs it, iR in strictness ob1iged to abide by his 
barg·ain; and in case he declines, is not tlischar,i;r<l upon 
fol'feiting his earnest, but may be sued for the whole mi)~ 

.Jley stipulated, and damages; and by tl1c statute of frauds 
29 H. II. c. 3. 110 cont1•act for sale of goods to the 
value of t Ol. or more is to be valid, uulcss such earnest 

-is given. 
EARTH, in astronomy and geography, one of the 

pl'imary 1ilancts, being this terrar1ueous globe whid1 we 
inhabit. 

EARTH, FIGURE oP, was arcouutcd by some of the 
ancients to be like that of an obi on.<; C) linder; by others, 
of tbe form of a drum; and by others to be flat. The 
model'_ns demonstrate it to be nearl) sprrical, from the 
follo'l\rngamong other considerations. I. All the appear
ances of the heavens, both at land and at sea, are the 
sa1~1c as they would be if the earth was a globe. 2. In 
l"C!ipsra vf the moon, which are caused by the shadow 

2 

EAR 

of the earth fallin!( n~on the moon, this •hadow is ahrn" 
~11·cular·; an~ a bud) Li.lll be _no othL'I' tlwn a globe, whid1, 

rn nil s1tuatrnns, casts a c11'rular shadow. 3. 8t·Hi·aJ 
11aYigato1·s have s1lilctl quitt•. round ~he glolH', steeiing 
!hd1· course diPcctly south anti \\<St till they came to the 
:Magellauic sea, ancl thence to !he uorth all(J 1n·st till 
thry returned to their po1·t from the ''""I; and all the 
pliarnomena, which sbouJtl naturully arist frr...:m the 
earth's rotundity, happened to them. Rt'bidu;, tli<'ir 
method of sailing was also foumlrcl 11pon this hypotht'J;i.~ 
which could nncr have sucrcetkd, if' tlie t•arth had bte~ 
of nny othel' flg·ut·r. It is tJ'lll', thr surface of the rartlt 
~s. 11ot an cx~ct ~;eo_111eh·ical globr, but tht>n thr inequaJ-
1tics ai·e so rnco11s1dcraltic, that the hi~·hest mountaie 
IJcal's no 1?1·catci- propol'tio11 to ihe liulk of thr eaa·th, 
than a grarn of dust docs to a common glolic, The fig
m•c uf tlie eaith wns ful'mel'ly rorn:;idrred, ltl mathl'ma
ticians aurl gl'og1·aphrrs, as pr1-fl'rtly splirl'iral, t•xu·pt
ing the snrnll incqualitirs on its surface, of mmmtama 
nnd rnJlt·ys; till an arcitlent rngagetl the :1ttentio11 of !-iir 
l~aac. l\ewtnn a11d l\11·. Hu3 g<'11.c;, whodcmonstratrd frora 
the laws of lty<.l1·ostatics, and the l'ClOlution of the earth 
about its axis, that its figure was not a true sph<'rc. but 
an oblate sphe1·oid flatted towards the poles. Monsieur 
Richrr, wht·n at tl1c island of Ca) rnnr, ubout fhe de ... 
grecs distant from the rquator·, found that hi• dork 
whkh, at Paris. kept true time. herr lost two minutee 
anti t\ll'nty-cigl1t seconds every J.ay. l\ow, though heat 
"ill ll1 ngthc11 penduh1m8, and consrqncntly retard thri..
motion, it is ccl'ta.in the hcato;; of t:aycnnr werr not aur .. 
fici<:nt to solve this plirenomcnon, \\11icl1 ran flow only 
from a .diminution in foe ptcssul'C of Ml'avit). f'or, q 
tlie rarth revohrs about its axis, all its pa.t•ts will rn ... 
tleavom· to recede from tlie axis of motion, and the 
rquatol'ial parts wlu.'t'C the motion is c111irkcst will tend 
Jci;s towards the ccnt1·e than tlie rest; their· endea\·our 
to Hy off rrom tlie axi!> about \\ hich they rnolve, taking 
off part of thl'it· tendl'llry that WOJ; so that those parla 
will become lighter than such as are nearer the poles. 
The pola1· parts, therefore, "iH prrss in towards the 
centre, and raise thc equatorial parts, till the quantity 
of matter in the Jatkr is so far inneascd mt to rompt·n· 
sate for its lightness, ancl an fquilibriurn is rCstored; on 
\\hich accouut, the form "hich the earth a"isumrs \\ill 
be that of an oblate spheroid, whose shorter axis pas
ses through the poles. By virtue only of !he rotation of 
the earth about its axis, the weight of bouiesat !he equa
tor is less than at the poles, in the proportion of ~8~ to 
289. Hence a1·ises, as before obsrrv<:d, a sphrrmd1cal 
form of the earth; an<I from that sphcroidiral form arises 
~inothcr diminution of gravity at the equator, by which 
if tlie earth was humogt'nf'OUS t11rnu.~hout, bodies at the 
NJUator would lose or1e pound in 1121; and so on both 
accounts takrn togL•ther, the g1·a\ ity of bodies at the 
poles \\·ould iJe to the same at thr equator as 230 to 229, 
"hence, if we suppose the gra\•ity of bodies within the 
earth to be <lirectlv as thrfr tlistancc from the crntrr, 
those n11rnbe1·s will .. also cxp1·ess the relation between its 
polaJ" and cr:i11ato1·hd c.liametc1·. 

The p1·opoi·tion of the two rUamrtcrs was calcnla!td 
by l\t"ton in the following n;onner. Having found 
that the rrnti ifl!gal forct' at tlir rquator is 'fhfh of 
gra•it), lie """'.UUCS a.<i an h) poth.,.is, that the ax.is II 
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the oarth i• to the diameter of t11e cqu:i.tor as 100 to 101, saith it should be, if the globe were homogeneous, than 
and thrnrc Uetermincs what must Uc the cent1·ifugal anv that ran Lie drrivcd from fo1·mcr obscl'rntio11s. But 
force at the equator to .give llie earth such a fo1·m. and yet it is nut wha.t you imagine. Taking tltr gain of the 
fin1ls it to be 7 h·~hs of gJ'<LVity: then~ L>y the rule or }ll'O- pendulum in latit111le 79° 50', rxactly as you state it, the 
portion, if a centrifugal force, equal to s~:rtlis of grav- diffcrrnce between the equatorial and the polar dia1m•tcr, 
ity, would make the earth hig·lict· at the c11uator than at is about as much 1rss than the Newtonian computation 
the pole• by rh-lh of tl1c whnle he,ight at the poles, a makes it, and the hypothesis of homogeneity "ould 
ceutrifuga.l force tl1at is the T·h·th of gravity will make. require, as you reckon it to be greater. The pro
it higher by a p1·oportional excess, which, by ca.lcula- podion of 212 to 211 shoul<l, indeed, accorUin_g to youl' 
tion, is ,{-9 th of the height at the poles; and thus lie observations, Uc the proportion of the force that acts 
discovC'l't'li that the diameter at the equator is to the ell- upon the pendulum at the poles, to the fo1·ce acting upon 
amctcr at the pf>lcs. or the axis, as 230 to 229. But this it at tl1e equator. Bat this is by no means the same 
computation supposes the rarth to be C\7Cry wlirrc of an with the pl'oportion of" the equatorial diametrl' to the 
uniform tlen~ity; whereas if the earth is mol'l' dense uear pola1·. If the globe were homogeneous, the equatorial 
the crntre, tlicn bodies at the pnks will be more at- diameter wouJd exceed the polar by '!to of the h.'ngth 
trarted by this a1lditional mattc1· bo·ing nearer: and of the latter·: a11tl the polar force would also exceed the 
thcrefnrc the exccs.s of the semi-diameter of the cq11a- equatorial by the like part. But if the dillhrncc be
tol' above thr semiaxis will be clifft·n•nt. Accol'lling to tween the polar· and equato1·ial fo1·ce be greater than 
this vroportion betwt"Cn the twn cliamrters, Nl·wton ~-hr (which may IH' the case in an heterogeneous gfobl', 
fa1iher computes, from the ditfcrrnt nicas111·es of a de~ a11d seems w be thr case in ours), than the <liffercncc of 
g.,,e, that the cq11atorial diameter will exceed the polar, the diameters should, according to theory, be less than 
by 34 miles and 1-· ~j0, and virr versa. 

NeHrllirkss, l\frssrs. Cassini, both father and sm1, ·' l confess this is by no means obvious at first sight; 
tbc one in 1701, and the othe1· in i:-1s, attempted to so far othernisc, that the mistakr, whirhyou ha\"C faJk11 
pron, in the Memoirs of the Royal Academy of Sci- into, was once vc1•y general. Ma.ny of the Oest mathc
ences, that the earth was an obbng spheroid; and in matirians were misled by too implicit a 1·cliancc upon 
1718, ~l. Cassini again undertook, from observations, the authority of N cwton, who had cc1·tai11ly confined 
to show that, on tbe contrary, the longest diametc1· passes his invrstigatiuns to tlte homogeneous splu~roid, an<l had 
through the poles; which gave occasion fo1· Mr. John thought about the heterog~ncous only in a loose and gc
Bernouilli, in his Essai d'une Nouvdlc Physir1uc Ce- neral way. The late ~fr. Clairault was the fi1·st who 
lestc, printed at Ptu·is in 1735, to tl•iumph O\'Cr the Ill'i- set the matter right, in his elegant a nil subtle treatise 
ti.sh pliilosophe1·, apprclleuding that thrsc ohs<-1·vations on the figure of tlfo ca1'tb. Tliat \\'Ot·k hath now brc11 
would inrnli<late what N cwton hail dcmonstratL\d. And mn.ny years in the hands of mathrma.ticians, among 
in 1720, .M. D(' 1\.Iairan a<lv1l11red arguments, supposrcl wliom I imagine there are none, wl10 have consilh.•1·cd 
to be sb'L'n,i;th<.•ned by geomctl'ical drmunsh·ations:, l'a1·- the subject aUrnti\'cly, that do not acquiesce in the au
thC'r to coufirm thr as~rr·tions of Cassini. llut in t /S5, thor's conclusio11s. 
two com11aui1.·s of mathematidaus wc1·c employed, one " [n tile second part of that treatise, it is pr<ffcd, 
fot· a norU1rrn, and anotlwl' for a south<'rn rxprclition , that putting P for the volal' i~·wce, n for· the Cr]l1at01·ial. 
the 1·csult l1f whose obst•1·vations and mrasure1ne11t i1laiu- ~ for the true ellipticity of the ral'th's figm·e, and E 
ly pmvcd that the Nu·th was Hatted at the pok.s. fo1· the ellipticity of the homogeneous sphei·oid . 

The proportion of the rqna.torial diamctc:-1· to the po- r-n r-rr 
hu·, as statrll IJy the grntlt>mcn rmpl1)ycd on the north- - = 2' - d: therefore d' = 2 E - - and, there~ 
ern <'XlJt•tlition for tn(':LSuring a tlcgTce of the meridian, n n 
is R'i I ti) 0.989l; h.v the Spa1fr~h mfttl1Qm:tticians as 266 fore, accol'dingtoyourobservation, t= 2·h· Thi'> is the 
tu 265, 01· as 1 to 0.99624; by i\l. Bougue1· as 179 to just rondusion from your obscrvatio11s on tl1c peu-
178, 01· as 1 to 0.99-l-ll. clulum, takin.; it fol' grautetl, that the meridians: ;uc 

A'i to all conrli1'iio11~ <ledured from the lcng·th of pen- cllipsci;: whiclt is an hypotht.·sis, upon which alJ the 
dulnm~ in diffh·ent plact·s, it is to be ob~c!'vcd, that reasoning" of theol'y have liithel'to pl'occctlcd. But, 
the)· JH'o;·c.>cd ll!ltlll the supposition of tile unifUl'm llc11- plausillle as it may seem, I must say, tliat tl1e1•c is murl.t 
sity of the l'arth, whi<h is a very imprubablc cii·cum- reason, fro1n experiment, to rail it in question. 1f' it 
stance; as ju'itly ohsc.nrd. by DI'. Ho1·slcy, in his lett('r were tl'llc, the inn·cmc11t of tlic IUl're which artmttes the 
to rajlta.in Phipps. "You finhli you.I' article, he con- pendulum, as we approach tht.' poles, shoulll Le as tl1c 
cludrH, 1·dati11g to tile pt>111l11lurn, with saying, ' that square ot' the sine of the latitude: 01·, which i<:i the same 
t!1r"lc 11b..;c•t•\ ations ga,·c a fi:.;-u1·c uf tlil' rarth nrnrer to tl1i11g, tlle dec1·C'mont, as we appr.oach. the cq~iator, 
su· l'iaac: Ncwton·s computation. th;m any others that should be as the Si]uarc of the co-sine ot the lat1t1uk. 
han• hithrrto bct>n madt-;' anti thra you !Slate the sen- But whot.'Vrr takt'S the pains to compare togcthtr such 
r:aJ r..~111·rs ,;iH'n, as you imagi1w, by foi-1111.·1· oiJSl'l'\ ~- of the ol>scr\•ations of thr pL•nd11l111.n in diffrrent Ltti
t1uns, and hJ Jnu1· ow11. Now it is vt•t·.v true, that if tudcs, ac:; seem to have bre111nade with th1• ;;1·~ate:-.t r~u·e, 
the nwri11ians h~ cllipsrs, or if the figure of tlw t'arth will tind that the i11cr1•ments a.nil decrements do by 110 
be_that of a HJlll<'l'oitl gt·nrrntc•I b) the 1·cYulutio11 ol' au means follow these i11·opo1·tio11~; nn1l in those wliich ( 
ellipsis, lm·ui11.i; 011 its shot'icr nxi~h the 1)artic11la1· li~urc·, liarc cxamiurd, l fillll a l'L'.i;ulal'ity in the dniatitm 
01• tilt' dliptiril) of ti1e $!'~·11:·1 at111.!;· dlipsis, whid1 ) r)UI' which liltlc r1•srmblt•s the nwrc r1·1·m· of oUsrr\ atiou. 
obscr,ations give, is 11ca1·c1· to "hat •ii' Isaac Ne\\lon The umn·oidable condnsion is, that the true ligurc of 
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the meridians is not elliptical. If the meridians arc 
uot rllipscs, th o dilfrrrnce of the diameters may, in
tlrcil, 01· it nray not, be proportional to the difference hc
i.\\C' t' n the 11olar and thr rquato1·i al forcr; I.mt it is quite 
an uncertainty, what relation sul.i&ists UctwcC'n the one 
quantity anrl the other; our whole theory, c..xrcp! so far 
as it t•clates to the homog<'neous s pheroid, is lrnilt upon 
fa l<..e assumptions, and th ere is HO S:'l.)' ing what fig·ure 
of the earth any observations of the pcnd11lum give." 

He then lays down the following tahlr, whi ch shows 
th e different res u lt~ of ollsen ations urn.t ic in flitft.' t~nt 
]atit1aks; in tl1is the fi rst t hree columns contain the 
na?n 1·s of the Ml:'V<.' r·al observers, the pl :t.('<'S of obser
' 'ali nn. and the la titude of eac h; the fourth column 
sh ows tlie 1prnnt ity of r- n in such parts as n is 
100000, as d(' rt urcd from comparing tltc length of 
th e pcndu lmn at car h IJlare of obser vat ion, wit h the 
kn~lh of the equatorial pendulum. as dctr I'lnined by 
M. Uoug ucr, upon the suppnsition that th e in f' rCmf'nt s 
a11tl llecrt'm cntR of force, as the la tit ude is increased or 
lowc.red, ollserve the propoJ"tiou wh ich theory assigns; 
only the serornl nml the htst value of r - n are con
cluded from co mpm·i sons with the pemhllum at Grct·n
wich antl at L nn1l 11 n, not at the equator. Thr fifth co
lumn sl io ,, s r1 c value of t forrcspomling to every value 
of P - n. acrnrtJing· to Clairault's theorem: 

Observers. 1 Places. 1

1 

Lati- 1 P-n 

Bougurr I Equator 
1c~&eQ , I 

Bo11g11er I Porto Bello I 9 34 174 J .8 
Grel' n Ot~. hcitce 17 29 S6 .1.2 

1 F 
:2,.~ Ilouguc r 1 s..~rn Do~ingo 118 27 1 59 1.0 ... ~ 0 

Ab~e~il•:~ ta} I Capel~~p~uod} I 33 55 17 31.5 

Paris 48 50 5 85.l "Jn 

The, Acade-} I P elto 166 4 8 I 565.9 
nuu ans I 1'!t 9 

Capt.Phipps - - - - - - i9 50 471.2 '" 

"By this table it appears, that the observations in 
the middle pa1·ts of the globe, setting aside the single 
one at the Cape, are as consistcut as could reas"nably 
be expected; and they represent the rllipticity of the 
earth as about .,.t0• But when we come within 10 <lc
g1·res of the criuator, it should seem that the force of 
gravity suddenly Uecomcs much less, an<l wi t liin the like 
distance of the poles much greater, than it could be in 
such a spheroid." 

The following problem communicated by Dr. Lca
thr rland to Dr. Pemberton, and published by Mr. Ro
bertson. serves for finding the Jll'OJWrtion betwren the 
a xis and the t'CJ uatorial dfamete1·, from measures taken 
of a de,<;'ree of the meridian in t wo diR'c1·c11t latitudes, 
supposing the earth an oblate spheroid. 

L et APap (Plalr L!Y. M isrel. fig. 83.) be an ellipse 
rrpresenling a section of the ea rth through the axis Pp; 
th? rquatoriat diameter, or the ,great axis of the ellipsr, 
bring Aa; let E and F be two places where the measure 
of a drg1·ee has hrrn tak r n: these measures arc propo1· .. 
tional to the. radii of corvature in thr ellipse at those 
pl arrs; and if CQ. CR, be conjugatrs to the tliamete1·s 
whose vntices arc E and F. CQ wilt he to Cll in the 
subtri11licate ratio of the radius of curvatu1·e at E to 

that.at F, by co~. t.' J'r?P· 4, part 6, or l\fitnr,•s Conte 
Srct1oas, a n:l th crf.'fol'e tn a ~;n·t·n ratio to on(' another• 
"lso, ~ he angles QCl', RCP, are thr latitudt·s of E anJ 
F'; so that, tlt·awing <iv parallel to Pp. u111I QXYW t.o 
Aa. these angks Ll'iug given, as well P.S the l'atio or 
CQ to CR, the rcctilinea1· figure CYQXRY i$ gi1·1·n in 

ti'i~~~ ~~·~ !~£1~0 
x

0J) i'.c~~r~~~,):ici~, x t~,~~t~ 
of CA2 .to CP•; therefore the ratio of C.\ to Cl' is 
gncn. 

Hence, irthe si1~e and eosin~ of the greatci• latitude ~c 
cath augmented rn the suhfriphcate Patio of the mra
surc of the degree in the gr l'atcr latitude to that in Uie 
lcss~r, then tlie tl~ffct·cncc of tl1e squr~rt•s of the augment .. 
c~I ~H.l<' , aml the s111c of the ksser la_titutl~, will b(' in the 
d1fterence of the squarrs of.the ~os 111r ot the lcs.•L'r Inti. 
tude and the augmcntrd cosrne, 111 the c.luplicak ratio of 
th e equ atorial to the polar diamrter. Fm·, Cq bejoD> ta. 
ken iu CQ equal to CR, and qv dmwn parallrJ to 0Qr 
CL· , and -vq, CZ aml Z 1l will be the sig11s and rosint"s 0£ 

~~';~i""~rrt~~~v~~·~.~~~.·~~=t;~nt~·~t~~ ·~~:~"t;qa~~ ~~~· .~~; 
named. 

!knee, to find the ratio between the two axes or the 
eal'th, !rt E denote the greater, and F the lrssrr uf tlie 
two latituMs, M and N the respective measures taken 

in each, am! letP denote'.V~: then 

~rn:::: s:.2p~ ~ ~~~:: ! is =~e~~::;:. 1.::~: i 

It also appca1·s by th e above problem thatwbrn one of 
the lkgrces mr asurrd is at the equator, the cosine ol 
the lati tu•le of the other being augmented in the su~tri
plicate l'atio of the 1legrecs, the tangent of U1e latitude 
"ill I.J c t0 the t angrut answering to thr augment.rd co .. 
s n<'. in thr. ratio of the grratcr axis to the l{'ss. }'or sup 
p nc.. ing _b dte phrc out of the equator; then if the St>mi
ci r le l'lr1111]J l;e <le..:r ribed, and le joined, and mo drum 
pan .tic! to aC: Co ist"•ccosin r ofthe laliluiletotl1rradius 
CP, andl'Y that cnnsine augmeuted in thr-r:ltin before .. 
named: YQ being to Yl, that is Ca to Cn 01· Cl', es the 
tangent nft he aug le YCQ, the latitude of the pointE, to 
the tang<'n t of' the angle YC!, belonging to tl1e augmented 
cosin (> . Thus . if 1\1 rqu·csent the mrasnre in a latitude 
dcnotrd by E . and N the measure at the equator, let A 
dl'note an angle whose mrasure is 

co~. Ex"~· Then::::~ is= ~1~;::~r~:~ 
Ilut M, or the lrngth of a deg1'Ce, obtained by actual 

mr mrnration in different latitudes, is known from the 
following table: 

Jlfames. 

Maupertuis, &c. 

~~s~i~i11~nd } 

Bosro,·ich 
De a Caille 
Juan and Ulloa 
Jlouguer 
Condawine 

I Latit. I Value of Ji[, 
0 ' toist·s. 

1
66 20 I M=57 .38 
49 22 M=57074 

1
45 00 I M=57050 
43 00 l\1=5697!! 

1
33 181 M=57037 
00 oo l\1=56768} at the 

I oo 00 J M=56753 ""•alw• 
00 00 lll.:056749 ... 
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Ko,.-, by rom11oi·ing tlic first with rarh of the following· 
nncs; the second \\ith rach of the follov .. ·ing; and, in like 
111ann<'r, the thil·l1, fourth, and fifth, with each of the fol
lowing; there will be obtained 25 •·csults, eaclt showing 
the 1·elatio11 of the a."Xcs or diameters; the a1·ithmctiral 
meaM of all of wbicll will give that ratio as 1 to 
0.9951939. 

(f tbe mrasures of the latitudes of 49° 22'. and of 45°, 
whirb fall ,.,·ithin the meridian line rlrawn through 
Franrr. antl whicl1 have lwcn rc-examincd ant! cuncctcd 
since the northrrn antl so11tl1ern rxpcdition, he compa1·eU 
v.·ith those ol' Mau11crtuis :ind his associates in the 
north, and that of Ilougurr at the eq uator, there will 11e
sult six rliffl't'Cnt vah•es ot' the 1·atio of the two axes; the 
arithmetical mean of all which is that oft to 0.9956467, 
v.·hicb may be co11siil1wcll as the ratil) of the greater ax
is to the less; which is as 230 to 228.92974, or 215 to 
2H, or vrry near the ratio assigned by Newton. 

Now, the magnitude as well as the 6gure of the earth, 
that is. tlir polar and equatorial diameters, 1nay be de
durrd from tht forrg()ing 1n·ub lem. For. as half the latus 
rectum of the greatcl' axis Aa is the radius of cm·vature 
at A, it i.:; ~in•n in magnitude from the degree m~asurcd 
theN', anti thl•nce the axes themselves arc given. Thus, 
the rircular m·c whose length is equal to the radius be
ing 57 .2.9.178 dt•grccs, if t1.1is numi.Jcr be mu1ti11Jir<l by 
567'50 to1srs, the mrasurc o( a drg1·re at the equator, as 
Bouguer has stated 1t. the product will be the radius of 
curvature thc.•r·r, or l1~lf the latns rectum of the gt·eatcr 
axis; anti thi!i is to half the lesser axis in the 1·atio of the 
less axil.l to the greater, that is, as 0.99:13467 to t: 
whence the two axrs :l.l'L' 6533820 ::tnd 6564566 toises, or 
1913 and 7950 English mil rs; and the difference be
twef'n the two axis about 37 miks. 

And wry nearly the same ratio is deduced from tlie 
lengths of pendulums vilu·a.ting in the same time, in dif~ 
fel'rnt lntitU<ks; pl'Ovided it be again allowed that the 
meridiani;; arc real elltpsrs, or the earth a t1·ue 8phc1·iod , 
-which, however, can only take place in the case of an 
unifonn grarity in all pal'ts of the eal'th. 

Tl1u~, in the new Pctersbuq.,h act~, for the ycar8 I i88 
and 1789, are accounts and c:tlrulations of eA-perimcnts 
l't'JatiYe to this suhject, hy M. Kl'afft. These experiments 
were made atdillhcnt times, antl in various parts of the 
Russian rmpire. This gentlrman has collected and rom-

; pared them, and drawn the p1·oper conclusions from 
them: thus he inforii that the length xof a pendulum that 

I 1wings seconds in any given latitude.,, and. in a tempera
ture of 10 dcgl'ecs of Reaumur's thermometer, may be 
dttermined hy this equation: 

x = 439.178 +2.321 sine·~. lin es of a Frrnch foot •. 
or x =39.0045 + 0.206 sine '» in English inrhes, in 
the trmpel'aturc of 53 of [•'ah1·enheit's thcl'll1ometcr. 

Thi• l'Xprcssion ncal'ly agr·ees, not only with all tl1e 
experimruis matlc on ihe pPn<lulum in Russia. but also 
with those of Mr. Grnhain in England. and those of Mr. 
Lyons in 79° so' norlh latitude, where he found its length 
to b<• 431.38 lines. It also shows the augmentation of 
gr:trit~· fr"m thr equator to the parallel of a givcn lati
tudl' .>.: for, putiin~ g for the gl'avity under the cquat1H·, 
G fir that under thr p •le, and y for that under the lati
tu1k" 1\1. Kr~fft fimls 
f=(i+0.005~S48sinc 'A) g; and thercf. G= t.005~848g. 

From this proportion of gra,·ify under di ll't rent lafi · 
hulcs, tl1c samr author infrrs th:1t, in rn!it: 1l1r ('!Uth is a 
homogeneous elLpsoid, its oblateness must br -rh; in
stead of "!to' ,...-inch oug~1~ to be the 1·rsult o~· 11uti Ii) po
thrBis: but •ill th~ SUJ'pns1t on that the eru·th IS a hl'IC'l'O-. 

genious clJipsoicl~ he finds ib oblatrncss, as tlrducetl 
from thrsf' cxperinwnts, to be y-}..,: "hich a.;·1·c·rs \litb 
that resulting from the meast11'Cu1cnt of some of the de
grees of the lllt'l'illinn. 'This l'unfirms an obsrn·ation of 
M. De la Place, that if the h) polhesis of !hr earth's 
homugrnrity is given up, then theot'J, the measurement 
of <legrccs of latitu<le, and experiments 'dth thr pc·ni.Ju .. 
ltrm, all agree in their result with respect to the ohlatc
ncss of tlrr e•1rth . 

In tire l'hilos. Trans. for 179l, Mr. Dalby has given 
some calculations ou mPaSul'ecl degrees of the meridian, 
whence hei11fers, that those degrees mcasm·ed in midtlle 
latitudes, will answer uearly to an cllip'5oid whusr axes 
arc in the l'atio assigne<l by N cwton, viz. that of 230 tn 
229. And as the deYiations of some of the othe1·s. viz. 
towrn·ds the poles and equator, he thinks they are caus .. 
ed by the crl'ors in the ohserved celestial arcs. 

EARTH, ~IAG~ETIBt OF. The notion of the mngne
tism of the ea1·th was stal'tcd hy Gilhcrt; and Jfoylo 
supposrs magnetic effluvia moving from one pole to the 
other. Sec l\IAGNETIS)f. 

EARTH, MAGNITUDEjoF. This has been vario11c;ly de
termined by different authors, l.Joth ancient and modcl'JJ. 
The usual way has l.Jccn, to mea5111·e the lent;th of one 
degr·ee of the meridian, and 11111lliply it by 360, for· the 
whule cfrcumfcrcnce. DiogcJJr.ct Laertius info1·ms us, 
that Anaxim.ander, a scholar of Thales, who livc<l about 
550 years befol'e the hi1·th of Chr·ist, was the flr"t whD 
gave an arrount of the d1•cumfc1•ence of the. sea nnd 
land; and it seems his measure was used by the succeed· 
ing mathematirians, till the time of Eratosthenes. Aris· 
totle, at the end of lib. 2 De Ca!lo, says, the mathemati
cians who haYe attempted to measure the circuit of the 
ea1·tlr, make it 40000 stadia: which, it is thought, is the 
numbcl' determined by Anaximan<ler. 

Sncllius rclah,s, from the Al'ahian gco.~raphc1· Abut. 
Cedea, who lived about the 1300th year of Clrl'isl, that 
about the sooth vear of Christ, Almaimon, an Al'allian 
king, haYing colietted t :>gethcr some skilful ma.ihcmati
cians, rommantlccl the-m to find out thr circumfrrcncc of 
the earth. Accordingly these nnu1c choice of thr field~ 
of ::\lesopntamia, whc1·c tliry mcasu1·ed under thr same 
mel'ic.Jian from north to south, till the pule was depressed 
one degree lower: which measure they fuund equal to 
56 miles, 01· 56~: so that, arcording to them, the circuit 
of the earth is 201GO or20340 mill's. 

It WM a long time after th is bcfol'e auy more attempts 
were made in tlii~ business. At k11gth, howevc1· •. Mr. 
Snell, profrssor of mathrrnatics at L<'~ dcu, about the 
year 1620, with great skill and labour, by me~L<.:u1'ing 
Jai·ge distances between 1-wo parallrls. found oue degrro 
equal to 28300 perches, rach of which is 12 Rl1inland 
feet, amounting to 19 Dutch miles, amJ so the whole 
pc1·iplicr) 6840 miles; a miJr l.Jeing, according to him, 
1500 per·ches. or 18000 Rhinland fl'd. 

1.'hc next that under touk this l'IH.'asuremrnt, wris Rirli. 
ard Norwood. who. in thr Jl'tH' Hn5, by measul'in~ the 
distance from London to York "ith a chain, and tal<i11g 
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the sun's meri11ian altitude, June tttb, old style, with a 
sextant of about 5 feet radius, found a degree contained 
367200 feet, or 69 miles and a l1alf and 14 poles; and 
then re the circumfc1·cnce of a great circle of the earth is 
a little more than 25036 miles, and the diameter a little 
more than 7966 miles. Sec the particulars of this mea
surement in his Seaman's Practice. 

'fhc measurement of the earth by Snell, though vrry 
ingenious and troul.llesome, and much more accurate than 
any of the ancients', being still thought, by some French 
1nathematici~tns, liable to certain small errors, the in· 
quiry was rrncwcll, after Snell's manner, by Picard and 
other mathematicians, by the king's commanrt, using a 
quadrant of 3t French foct ra<lius; hy which they found 
a dcg1·rc contained 542360 French feet. 

M. Cassini tlte younger, iu the year 1700, by the 
king's command also, renewe1l the experiment with a 
quad1·:mt of' 10 feet radius, for taking tbr latitude, and 
another of Sj feet fo1· taking the angle of the hiang·les; 
and found a clegt·cc, from his calculation, containc<l 
27292 toises, or almost 69t English miles. 

From the mean of a great many measurc1ncnts, the fol
lowing dimensions may be taken as near the truth: 
the ci1·cumference 25000 miles, 
the diameter 7957 {miles, 
the suprrficics 198944206 squat'e miles 
the solidity 263930000000 cubic miles. 
Also, the seas and unkuo\fll parts of the eal'th, hy a 
measurement of the best maps, contain 160522026 square 
miles: the inhabited parts 38922180; of which Europe 
contains 4456065; Asia, 10768823; Africa, 9654807; 
anti America, 14110874. 

EARTH, STRUC'rURE OF. After the preceding surny 
of the form ""d magnitude of this globe of cat-th, the 
next object of attention is tbe general arrangement of 
those substances of which_ it is composctl. T'hese arc 
neither disposed in u. t·rgular series, according to thcil· 
spN'ific g1·avitics, nor yet thrown together in total disor
dc:r, ns if by arcidcnt or chance. Human irnluslry has 
hitherto hcen ah le to penetrate lint a very little way into 
the bowels or the earth, and we can but know little orits 
interiol' p:irts. 'fhe depth of the earth, from the surface 
to the rr11trr, is nearly four thousantl miles; and yet the 
derpest mine in Europl', that at Cottenbm·g, in Hungai·y, 
is not more than onr thousand yards flcep; '' the gl•ratest 
depth, tlwrC'forc," says an excelient writer, " to ''hi ch 
avarice l1aq en•r .Yet penetrated, may be compared 
to the punrture made in the hotly of an elephant by the 
proboscis of a gnat." 

F'J'Om what lias been discovcre(l, however, of those 
parts which lie mt>st contigaous to our cl.lse.rvation, r1a
tt11·alists ha Ye compared the st1·ucture of the earth to the 
leaves of a book, or the rnats of an onion. Exce11t, in
deed. in some of those imme11sr mountains, whicf1 ha,-c ex
isted from the creation, or at least from t110 deluge, where 
tlic matter, from whatcvel' cause, is more homogeneous, 
the ral'th is found to consist of various strata, 01· layc1·s, 
whid1. <liff'L'l' according to the circumstances of rlimate 
and s1tuation. The sm·face, in gc-nrral, e,·idcntly con
sists uf a confused mixture of tkcayetl animal and \'cgc
table suustancrs and earths rudely united t<1p;ether: but 
when we have penetratetl below the surface, we find the 
materials of the globe arranged in a more regula1· man-

ner. Somctimts, indeed, we tlnd heap• of stone. whirlt 
do not consist of laJCl'S, but arr confused mas:-: es of un .. 

~.~·;~n!~'.:~~~~~~n~~',\1 t~:;~o~;i,'~ '~~~~c6~~~~: .. ~:":~~ ;;::: 
hapq, with some interruptions and ,·aridics, through the 
globe it,elf. These extensive bodies a1·c found mostrrgu
lar when the country is ttat, being, in that case, nearly 
parallel to tl1e horizon. though fre'luently di11ping down. 
wards in a certain angle; in many places the beds have 
a wave, as where the rount1·y rnnsists of gently waving 
hills and vales; here, too, they gt•uerally dip. In tranl
ling a mile we, pel'liaps, pass thl'Ough p;t·ound composed 
mostly of sand; in :rnot_hl·!· mile _we fiud it, perhaps, 
composed of clay; anti tl11s 1s orras1onctl by !lie edgi·s of 
the <liffcrcnt strata IJing Y1 ith an obliquity to tl1r hoi·i
zon. By the same kind of ]Jro,il'rtion, mounfaius, or 

~;~:~es ~t:t1oi~ntt:~;~~d~u: ~~;~u~·1~~' ;''~~~~: ~~/~~~1~11:~1; 
smoother, and the latter more 1·ugged. We ge11t1·ully 
find, too, on one side of a mountain, a more g1·adual as. 
cent than on the other·; which is occasioned IJy tl1c strata, 
which haYe risen above the gcnt'ral lcnl of the counfrv, 
being abru1>tly bl'Oken olf. • 

Dr. °"'. oodward has consitlercd the cirrumstanrcs of 
these strata with great attention, Yiz. their 01'tlf'I', nmn
bcr, ,situation with respect to the hol'izon, dl'ptli, inkr
sections, fissures, colour, consiste11cr, &r. llr ascribes 
the origin and formation of them all, to the great Hood 
or ratacJysmus. At that ter1·ible revolution he suppns{'e 
that all sorts of terrestrial IJodies hatl been dissoh·rd 
and mixed with the watc1·s, fo1·ming· altogetl1er a chaos 
or confused mass. This mass of tcncst1·ial partides, in· 
termixcd with water, be supposes, was atlcngth 1n·edpi .. 
tatetl to the bottom; and that gcnc1·ally acrortling to the 
order of g1·avity, the heaviest sinking fot'.>t, and the 
lightest afterwards. By such mrans were thr strata 
formed of whkh the earth con..,ists; wliich, attaining 
their solidity and hardness by degrees, ham continued 
distinct ever since. These sl·dimcnts, he farthrl' ron
clndes, \\'ere at first all parallel antl conreutt·ical; and 
the surface of the earth formed of them, pcrfrr!IJ smooth 
antl regulru·; but that, in course of time, din~1·s changes 
happening, from ea1-thquakcs, volcanos, l!l.r. tlir urdrr 
and regularity of the strata we1·c <listm·bcrl anJ broken, 
and the smface of the ea1·th, by such nll'ans, brought to 
the frrrgular form in whicl1 it now appt'ars. 

1\1. De Buffon surmises tlrnt the eat'fh, and the nther 
planets, are also parts stl'Uck off from thL· hotly of tbe 
sun by the collision of comets; and 1hat, wl1e1J th~ earth 
assumed its form, it was in a state ol' )iqul'fart1on by 
fil'e. But that could not be the method of11rnl<1dn.~the 
11Ioncts; for if they were struck off from the body of the 
sun, tl1ey woultl move in 01·1.lits that would pass thl'oug;h 
the su11, instead of having the sun fol' the~r foru~, o~· fC~ ... 
tre, as tllCy are now found; !30 that l1a' 111~ ltl'L'll st.rm k 
off, they would fall tluwn into th~ sun again, ~1~1'u11nat
ing their carcel', as it wt'rc, aftcl' oue rcrnlutwu only. 
Sec GEOLOGY. • 

EARTH, its quantity ef 11wtte1·. density, and atlractrve 
po"cer. Although the relath e dcnsitic& of the ca1 th and 
most of the other planet<; haYe bt·rn knuwn a cou~il<h·ra .. 
hie time, it is but >ct'y late!) tliat we have come to the 
knowledge of the absolute gra,ity or density. of tlle 
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-wtole ma98 or the earth. This has been calculated ancl 
dcducctl from the 01J~c1·rntions made by D1·. M<tskelync, 
at the mountain Sclteliallien, in the JeaJ's 1774, 5, and 
6. The attraction of tl1at mountain on a plummet, was 
observed on lrnth sides of it, and its ma.qs co1uputcd from 
a number of 8cctions in all dh·1:dions, and consisting ot' 
stone; these data UC'ing thrn compared with the known 
attraction autl magnitude of the eat·th, gave, by prn
portion, its mean lh~nsiiy, whiC'h is to tl1at of wall't' a~ 9 
to 2, aud to comm.on stone as 9 to 5: from which VBl'Y 

considernlJJe mean tlrnsit.y, it may be presumed that the 
intemal p;.u·ts contain some great quantities of metals. 

f.'t•om the density now found, its quantity of matter 
becomes known, being equal to the product of its density 
b\' ils magnitude. From various experiments, too, we 
k·now that it" attractive force, at the surfarc, is such, 
that bodies fall thel'e through a space of about l6T'-r feet 
in the first second of time: wlrnnce the force at any ')thrr 
place, either within 01· without it, becomes known; for 
the force at any ]Htrt within it, is <lircctly as its distance 
from the cent1·c; hut the force of any part without it, 
rcri111·ocally as the square of its distance from the ccn· 
ti·e. 

EARTll, MoTIOI< OF THE. It is now generally grant
Nl that, besides the small motion of the earth which 
causes the precession of the equinoxes, the earth ha.., 
two gl·cat and indcpen<lant motions; viz. the one by 
which it turns round its own axis, in the space or 24 
bout's nearly, and causing the continual succession of 
day and night; and the other, an absolute motion of its 
whole mru;s iu a large orbit ~bout the sun, having that 

1 luminary for ils centre, in such manner that its axis 
keevs 111.vays parallel t<> ihelf, inclined in the same an
gle to its path, anti, by that means, causing the vicissi
tudes of seasons; spring, summrr, autumn, winter. 

It ia, indc{'d, ti'ul\, that, a'3 to sense, tlm earth appears 
to hr fixed in the centre, with the sun and stars moving 
round it every day; and such, doubtless, would be con
sitlrred alol the tl'lle nat111·e of the motions in the rude 
a!,.-es of mankind, as they a1·e still by the rude awl un-
1\'arne<I. But, to a tlimking and leal'lled mind, the con
ti·ary will s<>0n appear. 

By the diurnal rotation of the ea1·th 011 its axis, the 
same phenomena will tal;.:r plare a':i if i.t had no such 
motion, and as .f 1hc sun and stars moved round it. For, 
furning round fr1>01 wrlit to rast, ca.us<"R the sun and all 
the ,·isil.Jle hrnvens to sf'cm to mo\e the ro11tl'n.ry way, 
er from eiL'it to west, as we <l ni ly sec thl'm do. So, whrn 
in its rotaticin it has brought tln• sun or a star to appear 
just iu thr lmrlzo11 in the east, th<'Y ar.~ t!irn said tl> be 
rising; and ns tile rarth continues to remove mo1·c and 
more tow;uds (he tast, oHl(.'1' st~u·s seem t'l rise and ad
Yanre wcst.ward."i, passiug the meridian of the obsL~rvr1·, 
when they arc dm· south from hi.m, and at thrir ~Teat
est altitude <tbove his horizon; after \', hich, by a ron
tinul\nte ol' the samr mntionc;, viz. of the earth's rota.. 
tion ra:;twa1•ds. awl tlw luminat•ies' apJml·ent rountct·
lllotion \\.estwa1·ds, thl'se tkcline from the mrriclian, or 
SQuth })Uint, towa1·tls thr west, ''here being arrivril, 
tin-,· a1·c said to r-i.et aml d1•sC'cnd below it; and so on ron
tiuuatly from day to day; thus m~Lking it day while 
the •un is aboYe the horizon, and night while he is lie· 
low it. 

EAR 

While tl1c earth is thus turning on it~ axis, it is, al 
the same time, canied by its proper motion iu it-; orbit 
round the sun, as one of the planets; namely, between 
the ot·bits of Venus and Mars: baYing the orbits of Ye 
nus and Mc1·cury within its own, 01· between it and U1~ 
sun, in the centre, and those of I\Iars, J upitcr, Saturn, 
&.c. witl1out or above it; which are, thl"rcfore, calJetl SU· 
pcl'ior planets, and the others, inferior onrs. 'l'bi'i iJ 
called the annual motion of the earth, because it is per
formed in a year, or 365 days 6 hours nea1·ly; or rathcl' 
S65 days, 5 hou1·s, and 49 minutes, from any equinox oe 
solstice to the same again, making the tro11ical year; 
hut from any fixed. stat• to the same again, as seen froll\ 
the sun, in 365 da' s, 6 hours, 9 minutes, which is cal~ 
lr.<l the sidereal yeir. 'The figu1·e of tl1is orbit is ellip
tical, haviHg tllt' sun in one focus, the mean distance be
ing· almut 95 millions of miles; which is upon the sup
position that tlic sunts paJ'allax is about S"f or the an
gle under whirh tile ca1'th's se111idiameter would appear 
to an obsern'l' ]llaced in the sun; and the C'Cccntridty of 
the ol'bit, OJ' distance of tho sun, in the fhrus, from the 
centre of this elliptic orbit, is about ~\-th of the mean 
distance. 

EAUTllS. Tl1e word earth in ~common lnnguaget 
has two meanings: it sometimes signifii:s, as we have 
seen. the globe which we inhabit, :rnd sometimrs the 
mould on which vegetables gTow. Chemist~ have ex
amined this mould, and ham found that it consists of n 
variety of substances mixed together, without ordel' or 
rrgularity. 'The grratest part of it, however, as well as 
of the stones wl1ich form a1Jpa1'Cl1tly so large a p1·opor
tion of the globe. consist of a small number of l.wt1ics, 
which ham a vadcty of common 1u·opcrtirs. Thrsc bo
dies chemists have agreed to class togcthc1·, an<l to deno .. 
minate ca1·ths. 

Every body which possesses the following properties 
is an earth. 

t. Jusolnblc in water, or nearly so; or at Jcnst becom
ing insolulilc w11cn combined with carbonic acid. 2. Lit~ 
tic or no taste or smrlI; at least wl1rn combined with 
carbonic acid. 3. Fixetl, incombustible, and incapable 
while pure of bci11g altered by the fire. 4. A specific 
gravity not exceedi11g 4.9. 5. When pure, capable of as
suming the form of a white powder. 6. Not altered 
when heated with combustibks. 

The earths at present known, are nine in number, 
name1y, 

J. Barytcs. 6. Yttl'ia.. 
2. Strontian. 7. Glucina.. 
3. Lime. 8. Zi1·conia. 
4. Magnesia. 
5. Alumina. 

9. Silica. 

"Which see nn<lcr their respective names. 
E,·ery 011c of the above characteristics is not, perhaps, 

rigorously awlicable to each of these bodies; but a.II of 
thrm possess a sufficic11t numLcr of common pro11crties 
to rendri- it useful to arrange them under one class. 

EARTIL NuTs, or Grouml .. V11ts. Sec AuAc111s. 
EAR'l'UQUAKES. When we consider the very for

midable nu1 ure of these phrnomena, we cannot wonder 
that humau in.;enuity has l.Jcen often exercised in a.c
coun1 ini; for .their causes. To nplain the thcol'y of 
eal'thquakes, 1t \nil be necessary to recal to the. re>1tlcrle 
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ati.,nldon what was said in the preceding a1·tirlc on the 
structure of the earth, whic11, being formed of different 
strata, we compared to the leaves of a honk or the coat• 
uf an onion; and if with this consideration we combine 
the operation of subtcrrancous fires, we shall have at 
least a probable explanation of the cause of ea1•thquakes. 

The sudden explosions which take place from volca
Does, !'l'Obably depend on the access of a quantity of Wa· 
ter, which rntcrs through some fissut·e communicating 
with the sea, or which is derived from other sources in 
1he earth. If this mass uf water is sufficiently great, it 
will extinguish the volcano; if not, it will be converted 
into steam, the expansive fnrc:e of wbicb. far exceeds that 
of gunpo11 dcr. The elastic fluid thus formed either finds 
vent at the mouth of the volcano, or, if' the supcl'incum
bent weight should be too great, it will force a passage 
between the strata of the earth, antl occasion that un
dulatnry, but sometimes violent, motion, which is callctl 
an earthquake. From various fact.stlt.'monstratire of' the 
cohesion antl elasticity of lw<lies, we are warr~rntctl in 
concluding, that the different strata or which the earth 
is composed will adhere together, anti that a freer pas
sage will be afforded to any intcl'vcning body between 
the strata than tlirectly through them. If the confined 
lire or steam acts directly under a province ot· town, 
it will hcaye th·J earth perpcnuiculal'ly 11pwa1·ds, allll 
the shocks will be more sudden and Yiull'nt. If it acts 
at a tli:.:tance, it will raise that trnct obliquely; and the 
motion will IJc more oblique, undulatory, and tremu
lous: 

The great earthquake at Lisbou, in 1755, was fc]t as 
far as Scotland; and from the phenomena which attend
ed it, it was evident, that the ground had a waving mo
tion from south to uorth. All the oblong lakrs that lay 
from north to south were much agitated, the wave com
mencing at the south end; whilst all other lakes which 
tay ac1·oss, from cast to wrst, were much less affected. 

The gl'eat distance to which ea .. thquakes extend, dc
}lrnds on the compressibility and elasticity of the earth; 
which may hr undel'.stood l'rom the vibl'ation of the walls 
ut' houses, ocn~sioncd Uy the passing of car·1fages in the 
adjacent streets. A11other instance is tlic vi!Jratiun of 
sterj>les by the 1inging of bells or gusts of wi1111. The 
Eduistune lighthouse often Yibn1tcs from the fo1·ce of the 
wan~s whicli bt:'at against its foundation. 

Previous to an Pl'uption of Ves~ivius, the earth always 
tremble:-:;, and sni.Jtcrraneous explosions arc hea1·d. On 
the tst of No,·embcr 1755, the e1·a so fatal to Li.':ihon, 
the islaml of l\fadci1·a was violently shakeu hy an earth
quake, accompanictl with subte.1Tanrous explosions. So 
thorouglily ron\'i11c.c<l, indeed, m·c the inhabitants of 
volcanic count1-ies, of the connection betwcr11 cal'th
quakes and volcanoes, that ,yhc:n a great eruption takC's 
plarn frotn a n:lrauo, they rong1:atulate themselves on 
having escaped an l':?1·t1Jquah.e. 

Eai·thrp:akc~, a8 wtll as rnkanic eruptions, at·c al
waJS Jlreccdcd by a \'iulrnt agitation of the sea. Previ
ous to the brt•akiug out ot' Vcsu\ ius. the sea reti1·r8 from 
the adjacent slior. still the mountain is b~1l'St open, an<l 
then it returns with surh imprtunsity as to on.'rfiow its 
usual bnund;u·y. .About an hour al'tr1· the. first shocks, 
whirll alal'IUC'd tl1e city of Lisbon in 1755, the bra was 

• observed to come rushl:g towartls the city like a toncnt, 

though against both wind anti tide: it 1·o•c forty feet 
highe1· than was ever known, and as suddenly suh•idcd. 
A ship, fifty leagues olf at sea, rrceivcd so Yioleut a 
shock as greatly to injure the deck, &c. The same ef. 
feet was observed at Cadiz, and al a nmnb<•r of ports 
throughout the Meditcl"l'anean; and, indeed, more or less 
all over Europe. ' 

That earthq uakcs are the effect of steam generated 
within the bowels of the earth, anu that tliev arc pro. 
d~1ced in the manner which has h.e~n tlcscrib.efJ, apJ>i•at'I 
highly probable from the <1uantihrs of boiliHg water 
which have occasionally bee11 thrown up lly voll:anoes in 
different pa1·ts of the world. In 15Sl and 1698. vast 
torrents of boiling water Unwed from the crater of Ye. 
suvius, prc~ious to the eruption of fh'C; and what was, 
pel'h~lJJS, still more 1·emarka!Jk, many sprrirs of eea. 
shells, in a calcined state, were f'ouHd on the b1ink of the 
crate1·, and also in the channel formed Oy the Hood. The 
same thing happened at ..iEtna, in 1i55, whrn a dread
ful torrent of boiling watc1· lfowed from the t·rakr at the 
time of an er·tt11tion of fire. Sil· "illiam Hamilton ob
serves, that the sca-shelJs cmittrcl alon.~ with thC' wat<'r 
clearly i111.Iicatc a communication with the st•a, All warm 
springs pro!Jably receh'e their heat from tl1c adiun of 
pyrites, near which the wate1· passes. 

Authors of vcl'y l1igh repute have, howrnr, attl'ibut
ed ca1·thq11ake.s entirely to the a,gency ol' rlic l'i~Ttric 
fluid, and rC'gardcd them chiefly as violent shock~ of 
elect1·icity. 'Ve must cvnfcss there is i11dcr.:I an inti
mate, though hitherto inexplkaUlr, co1111rctio11 bt.'twern 
earthquakes am] even voka.not•s, a.ml the r!C"rtric Ouid; 
and the state of the atmosplrn1·c lll'P\'ious ritller to an 
eartl1qua.ke c1r a volcanic et·upliuu is always l1ighly elcc
tdcal. 

Though there is hal'dly any rounti·y known ill which 
shocks ot an C~U'thquakc ha\·e nr.t at some time or other 
beeii felt, yet there are some murl1 nio1·e su!\jC'tt to tlJl'm 
than othe1·s. It has been olJscnrd, that 1101'th.r1·n coun
tries in general are less suhjl'd t 1 rartl111uakrs llian those 
situatctl neat· the equatoJ', 01· in th·· soutl1er11 latitudes; 
hut this does not hold univcrsallv. Island-; arl' also 11rnre 
subject to cartliqua.kes than cnniimnts; but nl'itl1rr d{}('S 
this hold without exceptions. Sonic partirular parts of 
continents, and some pa1-tkul:U' ishn:ls, an· mn1·e sub
ject to them than otht•1·s lying in the 11(.•ig\ili .ud1,1od, aud 
differing very little from them in C'Xic1·11a.l <1jlfh'ara.11t't~. 
Thus, .Pol'tugal is more. s11bjt•ct to carthqua~ts than 
Spain, and the latter much uiorc than .Ft·a1Kt'i ).lrxiro 
anU 1,cru more than the other counti·ic·s of .-\.ml!rka; aad 
Jamaica mol'e than the oHH'I' Ccu-ihliec bl:uuh:1. Eal'th
c1uakrs are frequent, tl1•H1i;·li lli>L often Yiolcut, in Ital~·; 
Uut in Sicily they are often trr1·ihly dt•strurtive. Al!ta 
Minor has been 1•emarkably suiJject t•> 1 h<'m from t~e re
motest antiquity; and the cit} of' Anti1rh in pou't1LUl!1" 
l1as suffered mnl'e from e:u·tl1quakrs than an)' uthl'r LB 
that counfry. The same pl1enoml~11a arr sa"1l a!!-io. f:'> or .. 
cur "-e1·y frcqm•ntly in thr nol'th-ca:;tcru cxtrcmtUes of 
Asia, even in very high latitud.Ps. 

From the ob,uvations th;,t have been matlr, the fol· 
lowing~phenomcnon l"l'l"'.'j>{'rtin,~ r:d·thq_uakc~ may be dt_· 
<luf'etl, antl reckoned p1·ctty cc1·tain: 

I. 'Vherc thc1·e a1-e any Yulraw1rs or 1Ju1·nin.:; moun
tains, earthq uakcs may reasonably be ex prded 1110~ 
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(l'fquent1) tl1an in other Cvuntries. Q, If the Yokano 
ha~ bt•t•n for a long time quiet, a dolcnt cartlicp1akt~ io;; 
tu be feared, and vice '·crsa: but tu tl1is there arc many 
nceptions. :J. Earthquakes al'c generally preceded by 
longdrought'i; but they do not always come uu as soon as 
the drought ceases'. 4. They are also pl'cceded l>y elec
trical aµprarauccs 111 the ail·; suclt as the aurora 1101·('-

, ali5, t'alli11g stars! &c. but thi~ does not hold univcr·sal
ly. s. A short tnnc bcforn the shock, the sea swells up 

! and makes n great noisr; fountains arc tl'Oubled, and 
send forth mutldy water; aud the beasts seem friglitC'n-

1 ed a'I if s<'nsible of an approaching ralamity. 6. The : ai; at the time of the shock is gcnrrally calm a11d se
rene, but afterwa1·ds comruonly becomes obscurr and 

: cloudy. 7. 'fire shock comes on with a rumbling noise, 
sometimcR like that of carriages; sometimes a rushing 
noise like wind1 and sometimes explosions like the fi 1·
in"' of cannon, at·c hcai·d: sometiJpcs the ground hCU\'CS 
peeyendieular!y upwnr<ls, and so~netil~es rolls from .~ide 
to side; somctuncs the shock 1Jeg111s with a perpendicu
lar bean•, after whid1 the other kind of motion com
mences. A singk shr>r.k is hut of very short ti ura.tion, 
the longest sca1·cdy las tin.~· a minute; but they frequent
ly succeed each other at short intervals for a con . .,idcr
ahle lcngth of time. 8. Du1'iug tlic shock, chasms arc 
made in tht.· earth, from which sometimes flames, but 
oftentr great quautitic~ of \vatcr, a1·c discl1a1·gcd. Flame 
and smoke al'e also c1mtte<l from parts of the earth where 
no chasms can he pcrce.ived. Sometimes these chasms 
are but small; but in l'iolcut earthquakes tliey arc fre
quentl,· so hu·gr, that whole cities siuk down into them 
at onre. 9. 'f'he water of the ocean is affected C\'CH 
more than the dry land. The sea swells to a pmdigious 
height, much more than we coul<l suppose it i·aised 
by the mere elevation of its bottom by the shock. Some
times il is divided to a consillcrablc dc11th; and quanti
tirs of air, ftamcs, and smokr, al'e discharged from it. 
The likt> irl'l'gular agitations ha1lpcn to the wate1'S of 
\londs, lakes, and even rivc1·s. 10. 'l'he shock is frlt 
at sea as well as on land. Ships arc alfected by a sud. 
Urn stJ'Ukr, as if they had run aground, or stl'llr.k upon 
a rork. 11. rl'he effects of earthquakes a1·e not confined 
to unc 1mrUculnr disMct or counti·y, but often extend, 
as was al1-cady iutimatcd, to vc1·y tlistant regions; 
though no mLrtlu1uakes has yet been known extrnAive 
enough to nll'cct the whole glohc at one time. In those 
places also where the shock is not felt on dry land, the 
im~1dar agitation of the waters is perceived very re
markabh·. 

All th(.sr 11ositions arc verified hy the accounts of 
tbose earthqnakcs which have been particularly dc
ll<l'ibrd by witnesses of the best character. But abo,'c 
all, tbr great ea1'1hq11ake which ha11pcncd on the 1st of 
Novemhrr 1~5~, aftords the clearest example of ail the 

t~~~·~~·::a~~ l~~::c~n~~~:~~~1Jia!~~v~~~~ a~c::a,f'~~~tl '~~= 
tended its effects to tlic waters in many other places 
where !he shocks we1·e not pc1·reived. At Lishon in 
Po1·!11gal its ell'erts were most severe. 

Tl1c following account of that terrible pl1£nomr11on, 
by an t:')'C-witncss, is cxtrarted from a volume of lct
!cJ~, Jrnblishcd a few yca1·s ago by the Rev. Mr. Davy: 

'• 'l'hrrc nen1· was a finer mol'lling seen than the 1st 
,.~. •• 109 

of Nonmbcr 1755: the sun shone out in his full Jasfrti 
the whol(' face of the sky was }l<'J-fectiy srrrnc and rJrar; 
anti nJt the h'ast signal or wa1·ning of that approach 
ing event. which has made this ouce floul'ishing, opu 
lent, and Jlopulous city, (Lisbon) a scene of the utmost 
hor1·or and desolation, excc-.pt 011ly such as sernd to 
alann, but scarcely left a moment's time to fly from the 
general destruction. 

"Jt wa..; on the morning of this fatal day, between 
the hours of nine and ten, that I was sat down in my 
ara1'tmcnt, just finishing a Jetter, when the papers and 
talJie. I was writing on began to tl'cmhlc wjth a gentle 
motion, which 1·ather stu·prised me, as I could not prr
ccive a breath of wind stil•ring: whilst I was reflecting 
with myself what this could Uc owing to, I.Hit without. 
having tl1c least app1·tl1e11s1on of the rl~aJ cause, tJ1p 
wlwlc house Ucgan to shake from the vrry foundation~ 
which at first I i1111>utcd to the 1·attlingof sPrnmI coaches 
in the main street, which usually passed that way at 
this time from Belem to the palace; but on heal'kening 
more attentively, I was soon undecriwd, as I found it 
was owing to a strange frig·htful kind of noise unt.fc1· 
ground, resembling the hollow distant rumliliug of 
thun<ler. All ·this passed in Jess than a minute; aml I 
must confess I now hcgau to lie alarmed, as it natut·ally 
occurre<l to me. that this noise might possibJy he tho 
forerunner of an ca1·thq11ake, as or1e I t-emcmbered, 
which had happened about six 01· seven yca1·s ago. in 
the island of Madeira, commenced in the same manner, 
though it did little 01· no damage. 

"Upon this I threw down my pen, aml started upon 
my feet, remaining for a. monu•nt in su!=ipense, whether 
I should stay in the apa1·t111cnt, or run into the street, 
as the danger in both places srcmcd equal; and still Hal
tering myself that this tl'em1)r might produce no other 
effects than such inconsirlcrable ones as hall been felt at 
Madeira; but in a moment I was rou~::! d from my d1·eam, 
being instantJy stunnrd with a most horrid crash, as if 
every edifice in the city had tumbled down at once. The 
house I was in shook with such violence, that the upprr 
stories immediately fell; and though my a.partmcnt(wliich 
was tbe Jfrst floor) did not then share the same fate, ) et 
every thing was thrown out of its 11Jace in surh a manner, 
that it was with no om all difficulty I kept my feet, and ex
pected nothing less than to be soon crushed to death, as 
the walls continucCI rocking to and fro in the most fright
ful manner, opening in scrnraJ places, large stones fall. 
ing down on every side from the cracks, and the ends of 
most of the rafters starting out from the roof. 'l'o adu 
tG this terrifying scene, the sky in a moment became so 
gloomy, that I could now di•ting11ish 110 particular ob
ject; it was an Egyptian darkness indeed, sucb as might 
be felt; owing, no doubt, to the Jll'Odigious clouds of dust 
and lime, raisc<l f'rom so 'i0Jc11t a. concussion, and as 
some reported, to sulphureous exhalations; but this I 
cannot affirm: howernr, it is rertain I found myself al. 
most choakcd for near teu minutes. 

"As soon as the gloom Lrgan to disprl'sr, and the 
violence of the shock seemed JH'etty much abated, the 
first object l prrrrired in the room was a woman sitting-
011 the floor, with nn infant in her arms, all covered with 
1lust, pale. and ll'<'lllbling; I asked hc1· how she got hi
ther; but he1· constcr1rntion was so great, that she could 
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give me no account of her escape. I supposed that wlacn 
the tremor fi1·st 1 began, she t•an out of her own house, 
and finding herself in such imminent <la11gcr from the 
falling of stones, rctil·cd into the door of mine, whiclt 
was almost contiguous to hers, for shelter; and '"°hen 
the •hork increased, which filled the door "ith dust 
and rubbish, ran into my apartrocnt, which was 
then open: be it as it might, this was no time for curi
osity. I remember the 11oor creature asked me, in the 
utmost agony, if I did not think the world was at an 
end; at the same time she complained of being choaked, 
and begged for God's sake I would 1wocm·e her a little 
drink; upnn which I went to u. closet where I kept a 
large jar \vith water (which you know is sometimes a 
pretty scarce commodity in Lisbon), am! finding it bt·o
ken to pieces, I told hrr she must not now think of 
quenching lier thirst, but saving her life, as the house 
was just falling on ot11• heads, and if a secornl shock 
came, would certainly bury us both. I bade he1· take 
hold of my arm, and that I would endeavour to bring her 
into some place of security. 

"l shall always look upon it as a partict1lar provi. 
clenrc that I happcne<l on this occasion to be undressed; 
for had I drC'ssed mysclr, as I proposed, when I got out 
of bed, in ortrcr to breakfast with a friend, I should, in 
all Jlrobability, have run into the street at the beginning 
of the shock, as the rest of the people in the house did, 
and conscqul'lltly have had my brains dashed out, as 
every one of them had. However, the imminent danger 
I was in did not hinder me from considering that my 
present dress, only a gown and slippers, would rcntkr 
niy getting o'•er the ruins almost impracticable: I had, 
therefore, still presence of mind enough loll to Jlnt on a 
pair of slwrs and a coat, the first that came in my wa.y, 
which was every tliing I saw~d; and in tliis <lrcss I h111·
ried out, the '"oman with me, l10lding l.ly my arm, 
and made directly to that ernl of the street which 
opens to the Tagus; but finding the passage this way 
entirely blocked up with the fallen houses to the height 
of their sccoml stol'ics, I turned back to the other end 
wl1ich led into the main street (the common thorough
fare to the }l:.llace); and having lll'lped the woman onr 
a vast heap of ruins, with no small Ltazar{l to my own 
life, just as we were going into the Street, as there was 
one pal't I roulcl not well climb over without the assist
ance of my hands as well as rect, I desired her to kt go 
lier holc.l, \Vhich she di<l, rcmainin.; two OJ' three foct be
hind me, nt which time there fell a vast stone from a 
totk1·i11g "all, and crusln•<l both her and. the ( liilll in 
pic<'PS. So dismal a spectacle at any othei· time woulil 
liaYe aH'cctecl me in the highest degree; but the tlt·ead I 
was in of' sharing the same fate myself, a1Hl the nmny 
\nstanccs of the same kind which JH'l'SCutc1l themsrlves 
all around, wrrc too shocking to make me Uwrll a m.o
mcnt on this single object. 

" I hall now a long narrow street to pass, with the 
housrs on each side four or firn stol·ies high, all YCl'Y 
Qfd, the grcalcr part already thrown down, or co11ti1111-
ally fallin~, and threatening the passengers \\ith inr\i
tai..l!e Ilea th at cvc1·y !-:iir-p, nnm1Jel'S of '' l1om Jay killed 
befura me, or, what I thought far more drpl1ll'nhlc, 8 rJ 

bruised and wounded, that they rolild not stir to l1elp 
themselves. For my own pai'l, as destruction appeared 

l) 

to mo unavoidable, I only wished I might be made an 
end of at once, and not l1n.Yc my limbs brukcu; in whirh 
case I could expect nothing else but to be left "l"'n the 
spot, lingcr~ng in mi~c~·y, like thrtrn poor unhappy 
wretches, without recetnng the least succour from any 
person. 

" As self-preservation, howrver, is tl1e fii·st law of 
nature, thrsc sad thoughts did not s<> far 111·t~rnil as to 
make me totally despair. I proreedcd on as fast as I 
conveniently coul<l, though with the utmo~t caution; and 
having at length got clear of this ho1Tid passage, l fou1td 
myself safe and uullllrt in the large open space before 
St. Paul's church, which had been tln•own down a few 
mi1~utcs bc~?re, and buried a great pal't or the congre
gation, wh1Ch was generally pt·etty numerou"i, this br. 
ing reckouc(l one of most povulous pa1•ishrs in Lisbon. 
He1·e I stood some time, considm·ing what I should do· 
and not thinking rnyscJI' safe in this situation, I cam: 
to the. rcsointion of climbing over tl1c l'uins of the west 
end of the church, in m·dcr to get to the rirer.sitlr, that 
I might be rcmo,•ecl as far as possible from the totkr· 
ing houses, in case of a second shock. 

u This with some difficulty I accomplishrd; and licrc 
I found a protligious co11cou1·sc of people~ of hf')th srxr~, 
anll of all ranks and conditions, amo11g whom I ohsct·nd 
some of the principal canons of the patria1·clrnl churrh, 
in their purple robes a.ml rochets, as these all go in the 
habit of bishops; several priests, who had run from the 
altars i)l their sacerdotal vestments, in the midst ftf their 
cclcbi·ating mass; ladies half .. drcsscll, an<l some without 
sl1oes; all these, whom thcit· mutual dcu1gt•rs ha.ti ht're 
assemlllc1l a'! to a place ohafety, wrre on ll1cir·km.·r'i ut 
pt·aycrs, with the tm·1·01·s of <lc:ath i11 their cuunknanrt's, 
CH'l'Y one striking his breast, an<l crying out inrt·ssantly, 
.ftfiserecordia me1i Dios. 

" In the mi<lst of our dcvotion.i:;, thr scco111t grratshrx k 
came on, little leBs violrnt tlia.n tl1c first, and rompl»t,.11 
the ruin of those buildings which had i..lcrn already mnrh 
shattered. The consternation no"· became so nnircrsal, 
that the shrieks anti cl'irs of .tliserccorclia. rould br dis
tinctly heard from the top of St. Catln•l'inc"• hill, at a 
considerable distance off, wliithcr a r-ru;t numher of p1•()o. 
pie had likewise rctreatcU: at the same time we r<rnld 
l1ear the fall or the parish-churrh tht•J'l', wli;:•nby many 
persons were killed on the spot. and otl1rrs mortally 
woundrd. You may jml.;r. of the fnrre of thi'i shock, 
'vhcn I infol'm you it was so Yinlrnl lhat I roul~l srarre
ly keep on my knees; hut it was attc1ukd \nth some 
cirrumsta.nces still mot'C (h'eadful than tl1c. fut·ml'r. On 
a sudden I heard a genc1·al outuy, 'The ~l·a i'I comin~ 
in; we sh~ll he all Jost.' Upon this, tur11inf;, tn)' r~·c~ 
towa1·ds the river, \Yhiclt in that place i~ nral' fo_ur n~1ks 
bl'oa<l, I could pc1·ceive it heaving a.ml ~w('ll111~ !"a 
most unaccountable manner. a.Ii no win<l was shl'rmg: 
in an instant there appea1·ed, at some sma~I d~~11ce, 
a large hody of water, rising like a mountarn: 1t came 
on foaming and l'na.1-ing, and rushed to-.' ~1'1h1 the shore 
with such impctunsity, that we all imrtH'll1att·ly ran for 
m:r lives as fast as possiblr: many were actually swept 
a\\ar. and the rest abo\•(' thri1· waist in wakr at a g()od 
dist~11ec from the banks. For Ill)' own par·t. I had the 
nRno,rest csrapl'. and lihouhl ccrtamlf han· been lost, 
had 1 not grasped a lal'ge beam that lay on the g1 ... und, 
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till the wale!' returned to its channel, wh ich ii ditl al
most at the same instant wilh rqu ~1l rapidity. As theJ'e 
now apprarrtl at least a._., murh dan,;{' 1· from 1hl' sea a<; 
the lane!, and I scarcely knl'W whither to r <'tirc fnt· 
shrltt·1·, l took a sudden r esolution of returning I.Jack, 
with my clothes all dro11pi11g, to t he area of St. Paul's: 
hrrr I stood somr time. and ohsm·,•cd the ships tumbling 
and tos.sing about, as in a' iol cnt storm: somr had b1 ·0 -
kcn 11tei1· t·ablcs, anti wr1•r t' arri r tl to the othe1· s ide of 
the 'l'agns; othcr.'i were whirled round with inc1·c-diblc 
swiftness; SC\'eral la1·gc boats were tumed keel upwards; 
and all this without any wind, which seemed the more 
astonirihing. Jt was at the tiuic of whi ch I a.in now speak
ing, that the fine new quay, IJuilt of rough ma1·blc, at 
an immense expense, was entirely swallowc1l up, with 

1 all the people on it, who had fled thithe1· for safety, and 
had reason to thi11k thcmsclrcs out or danger in such a 
place: at the same time a grrn.t numl.Jer of boats and 
1mall nsscL•, ancl1orcd near it (all likewise full of peo
ple, who had rl·fo·c<l thith er for tlic same purposr), 
wc1-e all jiwallowrd up, as in a whirlpool, aud ncvc~· 
u10rc appeared. 

"This last drea<ltul incident I did not sec with nw 
own eyes, as it pa..cu1cd three or four stone's-throws fro1U 

i the spot where I then was; I.Jut I had the account as 
11rrc gin•n from sm-cral masters of ships, who were an
chored within two or three hundred yards of the quay, 
and saw the whole catastrophe. One of them informed 
me, that whrn the second shock came on, he could per
ceive the whole city waving lHtckwal'<ls ancl forwa1·ds, 
like the •ea when the wind fil'st begins to 1·ise; that the 
agitation of the earth was so g1·cat, even untlcr the ri· 
ver, that it tlll'cw up his large anrhor from the mooring, 
which swam, ns he trrmcd it, au the surface of the wa. 
tel'; that imnwdiatcly upon this extraordinary con cus
sion, the 1·ivc1· rose at once near 20 feet, and in a mo· 
mcnt subsidrd; at which instant he saw the quay, with 
the whole co11cou1·se of 11cople upon it, sink down, anti 
at the same time evrry one of tlic boats and vessels that 
wrrr neat· it were drawn into the cavity, whiclr he sup· 
pos1•s in~tantly closet! upon them, inasmuch a.s not the 
least sign of a wreck was ever seen afterwards. Tlais 
account you m:iy give full credit to; for as to the loss 
uC the ressrls, it is confil'med by every body; and with 
regard to the quay, I went myself a few days aftel' to 
comiore myself of the truth, and could not find even the 
ruins of a placr, whrre I had taken so many agreeable 
walks, as tbis was the common rendezvous of the fac. 
lory in the cool of the eYening. 1 found it all deep wa
ler, and in some pal'ts scal'cely to be fathomed. 

" This is the only place which I could learn was f.iwal. 
lowed up in or aliont Lisbon, though I saw many large 
crarks and fissures in different parts; and one odd phe. 
nomcnon I must not omit, which was communicated to 
me h)" a fricJHI, who hatl a house and wine·cellcrs on the 
?lhor side of the river, viz. that the dwelling-house 1Jc-
1ng first tcl'ribly shakrn, which made all the family rnn 
out, th<TC p1·rsentl) frll down a vast high rock near it; 
that upon thi~ the rivr r rose aud sulJsided in the man· 
arr alrr:uly mr ntioncd, and immediately a great num
bl'r of small fissuref'.t aplit':'U'ctl in several contiguous 
pieces of Ground, nhcncc the1·c spouted out like a jct-

d'cau a lal'ge quantity of fine white sand, to a pt•odi 
g ious li eigl1t. 

·' l li ad not been long in the area of St. P a ul's, when 
J fe lt tlie third shock; which though so'mowhat less Yio. 
knt th au the two fo r mer, t he s~a r u'lhed in a,;ain, and 
r c·tirril with the same rapidity, antl Irrmained uj> to my 
k nees in water, t liom;h I Lad gotten upon a small emi
nence at some di<:tance from thr. river, with the ru ins of 
scnl'al intcl'\'cning houses to b1·eak it<; force . At tlds 
time I took notice the waters retil'cd so impetuously, t ha1 
some vessels were left quite d1•y, which rode in seven 
fathom water. The rirnr thus cont in ued altcrnatch~ 
rushing on and rctiri11g several times togcthct·, in suci1 
soi·t, that it was justly dreaded Lisbon would now mrrt 
the same fate which, in 1746, had befallen the ci ty of 
Lima. 

" P erhaps you may think the pl'csent doleful s 11l1jcct 
here concluded: but, alas! the horl'ors of the first of 
November arc sufficient to fill a volume. As soon as it. 
g1·ew dark, another sceue presented itself little less 
shocking than those ah•cady described- The whole city 
a11pca1·cd in a blaze, which was so Ul'ight tliat I coullf. 
easily sec to read by it. It may be said, without exag
g eration, it was on fire at leas t in a hundred diff~rcnt 
places at once, and thus continued bul'niug for six days 
togctlic1·, without intermission, or the least attempt be
ing made to stop its pNgress. 

" I could never lcam that this t cnihl e fire wa~ ow .. 
ing to any subtcrraneous eruptior1, as some ha,·c report
ed, but to tlwee causes, which all conruring at th e same 
time, will _ naturally account for the prodig ious havoc it 
made. The first of NovcmLcr being All Saints day, a 
Jiigh festival among the Portuguese, every altar in. 
every cliurch a11dchapcl (some of which haYc more tliatt 
twc11ty) was illuminated with an11mbcr of wax taprrs and 
lamps, as customary: these setting fire ta the cm·tain1 
and timber.work that fell with the shock, the conflagra. 
tion soon spread to the neighbouring houses; and being 
there joined with the fires in the kitchen chimneys, in
creased to such a dei;rec, that it might easily ha"e de
stroyed the whole city, though no othet· cause had COH· 
cu1·red, especially as it met with no interruption. 

" But what would appear incredible to you, were 
the fact less public and notorious, is , that a gang of 
hardened villains, who had been confined, and got out 
of prison when the wall fell, at the first shock, ,...-ere lrn
s ily employctl jn setting fire to t hose buildings which 
stood so1ne clianre of escaping the general licstructinn! 

" The fire, by some means or other, may be said to 
ha\'C destroyed the whole c ity, at leas t every thing thaL 
was grand or valuable in it; anti the damage on tl11!:S oc .. 
casion is not to be est imated. 

''The whole number of persons tliat i1crishotl. inrltlll
ing those who were l.n1rnt , 01• afterwards cnisl1 cd to death 
whilst c\igging in the ruins, is s upposed, on the lowest 
calculat ion, to a mount to more than s ixt y thunsand; and 
though lhc damage in othel' respects cannot b<' romput.. 
ed. yd you may form some idea of it, when I ass ur(' you. 
that this extensive and opulent city is now nothing but a 
vast heap of rui11s; that the 1·ir h and poor Rre at p1·rsrnt 
upon a level; some thousa111ls of familit•s- which but the 
day bcfo1·e had been ea<y in tllei~ circumstances, IJting 
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now srnttrred about in the fields, wanting rvcry convo .. 
nicncy oi' life, and fincling nf)nc able to relieve thl'm. 

u A rl'w daV8 after tile rti·st consternation wa~ OVC'I', I 
ventuml dow;, into the city, by the safest ways I could 
pick out, to see if thcl'C was a possibility of getting any 
thing ont of my l11tlg;ings; but the ruins wrre now so aug~ 
mcntcd by the late fire, that I was sr> fa1· l'mm bring able 
to distingnish the imlivillual spot where the ho11se stood, 
that I could not even distinguish the street, amidst the 
mountains of stone am! i·ubbish which roso on every side. 
Somr tlays nrtrl', I ,-entiued down again with scvrral 
porters, wlio, having long plied in the.sc parts of the 
town, Wl'l'C well acr1uaintrcl with the situation of pa1·ticu~ 
Iar houseH: hy theil' assistance, I at last discovered the 
spot; hut was soon c01l\'h1rc<l, that to <.lig for any thing 
thcrr, l.Jcsillcs the dang·cl· of such a.n attempt, woul<l nc
,·cr answer the expense. 

" On both the times "hen ( attempted to make this 
fruitkss search, especially the fi1·st, there came surh an 
intolc1·able stench from the dead bodies, that l was ready 
to faint away; and though it did not seem so grrat this 
last time, yet it had nearly been mot·c fatal to me, as I 
contractrcl a feve1· Uy it, but ot'wi1ich, God be prnisccl, I 
~oon got the better. However, this ma11c me Sc> C'autious 
for the future, that I :n-oidcd passing near certain places, 
where the stench was so excessin· that people bc,i;an to 
drca<l an infrction. A gentleman told me, that going in
to the town a few <lays after t11e earthquake, he saw seve
ral bodies lying in the sti·eets, some ho1·ribly mangled, 
as he supposed, by tlie dogs, othe1·s half-l.H11·nt, some 
quite roasted; and that in certain ]'laces, padicula1·ly 
near the cloo1·s of churches, tlie.y lay in vast heaps, pile<l 
one 111100 another." 

The year 1783 was fatally marked by the desolation 
of somr. of the most fel'tile, must Ueautiftll, and most 
celebrated pro\·inccs of Europ~. 'l'hc two Calalu·ias, 
with a part of Sicily, were tlooml'd to be a scene of 
the most tremendous .-uul the must fatal earthquakes 
that cvrl' we1·c known, e\'en in those volcanic regions. 
The fil'st shork happrnetl about 110011, 011 the 5th of 
Fel.u·ua1·y, and was so violent as to in\'olve almost the 
whole of Calallria in ruin. This "as but the com
mcnc·C'ment of a succession of C'arthquakes, wiiich, be· 
ginning from the city of Amantca, on the coast of the 
'1') 1·l'i1t'nC sea, pr1lcecclcd along the western coast- tn Cape 
Spartin·nto, a111l up the easteJ'n as fal' as Cape <l' Alice; 
tlt11·i11g the whole of which space not a town was kf"t 
undist1·0Jrd. 

Du1fog two yea1·s repeated shocks continued to agi
tate the alfrightcd minds of the inhabitants of Calabl'ia 
and Sic;ily: !Jut the pt·iuripal misrl1iefa1·osc in the months 
nf February anti March in the fil'st yea.i·. For scvm·al 
months the earth ~ontinued in an uncen.oing tremor, 
wliich at certain inte1·vals i11c1·eased to rioll'llt shocks, 
some C1f Wl1ich WCl'e beyond desc1·iption d1·eatlfttl. rrl1t' SC 

shocks WC'J'c sometimes horizontal, whil'liug· like a vor
tex; and sometimes Ly pulsatiuns or beating from the 
bottum upwards: and were at tiiurs so violent, tl1at the 
hrad~ of t!ic la1·geHt ti·ces nlmnst touched the ground on 
tit!1t'l' side. Tile 1·ains du1·in.~ a great pa1·t of tlic time 
WtT<' r1..111tinual and 'iolent, often accomp:rniell with light
llini; and furious gusts of wind. All thllt part of Calabria, 
which lay bet11cen the !Bth and 39tli ilrg1·ccs, assumed. 
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a. new appearance. Houses, churches, towns, cities, and 
v1llngrs, were bul'ied in one prnmiscuou8 ruin. )loun
taius were detached from tlll'it· founi.lations. anti carrit·d 
to a consillrrablc distanrc. Ri\ Cl's tlisappt.>•~r~·1l front thdr 
beds, and again 1·ctume<l nnd onrlluwl'd thr adjarent 
country. Streams of wate1· smll1c11IJ gu~lll'd 011t uf lhe 
S"!'ou11<l, and s1n·ang tll a considcraUlc height. Lai·ge 
}Heers of the sul'face of the plain, SC\ Cl'al arn·s i11 nttut, 
wcl·e carried fhre hu1ulre<l l'cct l'rom their formn situa
tiou down ii~to the bed ol' the rivc1·, arnl kit staudiug at 
)IC'~~dy the t11.staUCC of :l mile, SUl'l'OUUCit•<l by Jargr J1lan
tat1ons of ohvc-s and m11lbc1·ry-trces, anti corn g1·,1wing 
as well upon them a5 upon the g1·ound from wbirh theJ 
were se11a1·ated. Ami<lst tht•sc i;ccncs ,of dcYa~ta.linn, tilt' 
escape of some of the un!rnpp~ sulkrrrs is ('\trcmdy 
wonderful. Some of the mhnb1La11ls of hou.'ws which 
wc1·e thl'own to a co119idel·ablc distanre, werr dug out 

~:~l~n t;!~~~· ~~li1~8w~:~~u~·~· :1'.~~11~~~~ua~0 ~~,a~,\~:\~~~~c t~~,:J, 
lives in such sjtuatio11s, were ronknt tu p11rd1;to;l' e.d!\· 
tence at tile expense or broken liiubs and the most dl'l'ad
ful coutusions. 

llu1·ing this ralamitous st~eur, it is impo~sibll' to con
ceive the honors a11<l w1·cttl11 . .:dnrss of the u11hap11r in
l1abihrnts. 'l'hc jaws of death wc1·c oprnC'd to !'\\\ :11lnw 
them up; ruiu had srizc1l all tl1eil' p:1ssc:..siu11!;; anti th11sc 
<ll'al' connections to which they might have l•.H,kt·d fol' 
consolatio11 in tlicil' so!'l'ows. WC' re for ncr buried in the 
merciless ab;ss. AU was l'Uin and dcsoli\tion. Knry 
counknance indicated the C'.\trcmity of aillirtion and 
despair; arnl the whole countl'y fi.>rmc<l a wide scene (jf 
uutlescribaUle horror. 

One of the most remarkable town~ w\ii( h was drstl'oy
ed was Casal N uova, \\here the princess Gcr1lce Gl'i· 
nrnl<li, with more than 4000 of liCL' subjrrt!:i, p1·rislll'll in 
the same instant. An i11ha1Jitant h:wpl!ning to be on the 
Sltnmiit of a 1wighbouring hill, at the momrnt ofthrsliork, 
and looking earnestly Uack to the 1·C'sidc11re of his family, 
could see no other t•cmains of it tha11 a \d1itc cloud \\hilh 
}>roceede<l from the l'llins of the housl'S. At Bagnara, 
about SOOO pe1·sons were killed; and nut fowrr at Rad1d
na a11d Palma. At Tcr1·a N uova 4400 pcri:;lll'rl; nnd ra· 
t11er more at Sen111ial'i. The inl1abitants of Srilla rsrnped 
from their housl's on the cekbrntcd rock of tliat namt·, 
and, with their pl'inrc, dC'SCcn<le<l to a. little .harbi>U~ at 
tlrn foot or the hill; but, in the course ol the 111~lit. a stu
}Jl'll<lous wan, which is said to l1:wc lH'<.'11 tl1·nTll tlu-ee 
miles over land, on its l'l'turu s\\ cpt awa; tile unfortu
nate prince, with 247S of his sulJjrcts. It i!I r~mputcd 
that not less than ~o,ooo persons 1icl'ishcd b) tluo em·th
quake. 

EASEL-PIECES, a denomination gi1·en by paintcr.s to 
such pieces as ar·e contained in frames, in coutradistmc
tion from those paintrd on ceilings, &c. 

EASEMENT, in law, a vrivilegc or con11enience 
wliich one neighbour has of anothrr, wlicthn by charter 
or p1·escription, without profit: such al'c a way through 
hi:; lands, a sink, or the like. These, in many cases, may 
be claimed. 

EASIXG, in the sea languagr, ~ignifi<'s the sla_rken· 
in,.,. of a rupr, or the like: thw;, to case thr IJuw~Jrne or 
sh~et, is tu kt them go slai:kcr; tu case the helm, is to 
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)l?t the ship go more large, more before the wind, 01• more 
arboar<I. 

EAST JXDIA CO.\lPANY, a corporation 01•" unit
ed rompanJ of t11L·1·cl1a11L-; of England b'ading to the East 
Jndie!i;'' which name j~ given tltt·m in sUlt. 6 .A1111e, c. 
1:-, s. t3. more cx]>licitly. acco1·lling to thcil' char[rr 
and adjustment of theii· right•, by stat. 9 an<l 10 W. Ill. 
c. 44,s. 51." tl·atling into and from tile East Indit·s, i11 
the countries and ports of Asia and Africa, and i11to and 
from the islan1ls, po1·t'i, havens, citirs, necks, towus, 
and phires of A~ia, Africa, anti Amr1·ka, 01· any of them, 
beroml the Cape of Good Hopr, to the strnigl1ts of l\Ja
geitan; where any tl·:uJc or traffic of merchantlize is or 
may b<' mml ant! hatl, to an<l from cYcry of tl1rm.'" 

The tempo1·ary l'ights of the co111pnny consi8t of, 1st, 
thr sole ond cxclusirn trade with lutlia, anU. other p:u'ls 
within tlie limits ah·cady dcscrlbN.l; so that no othn of the 
king's sul.tjcfls can go thithC'r or frndc therr, Out hy 
permission of the compa11y, or }J:1rsua11t to the dil-ec
tions of stat. SS Geo. Ill. c. 52. 2dly, They have the ad
rniniHtration of the gonrnrncnt and ren~11ucs of the ter
ritorirlj in India, arquirrd by tlu.'ii' co1111uesls llut·ing 
tbcir t1-r111 in the exclusive trade, suhjcct m·n·1'lhdc:-,s to 
the rnrious clierks anti rrstriclions contai1wcl in the scvc-

1 nlstatutcs, whirh vest that adminish·ation in thrm. 
The rights in peq1rtuity a1·e, to !Jc a body corporate 

and politic, with pc11ietual succc~sion; to purchase, ac
quire, and di'ipnsc at \\ill or lands and tcncnwnts in 
Grt'at H1·itain, so that the valnc thc1·C'in 1lo not cxccrd 
JO,OOOl. ver annum; to make scttkmcnts to any ntrnt 
.within thr limits of their exclusive trade; build fol·ts and 
fortifirntions: appoint govc1·11or!-i; erect coul'ts of ju1lica
turt'; ruin monr.)'; n1isc, train, a11d muster, forces at sea 
and lnnil: l\~pC'I w1·1mgs aml inJ111•irs; ma.kr 1·c1n·isals on 
the invadc1·s 01· distudJ('l'S of thci1· pl'a.n; and continue 
to tradr within the said limits. with a .ioint stock, fur 
evrr, al1l1oup;li tlwir exclusive J'iglit of tJ'ading shall Uc 
.defol•inincd Uy par-lianwnt. 

The onl)· pri' ilcgl·s thry can be constitutionally de
prived of, a1·c thus<' 111' frarling to the c-xrl11sion Qf others, 
and nrgovn11i11g- the counti·irs, and of rollcrting anti np
propri:i.ting the 1·crcmu•s of l1hlia. Fnr fu1·:hCL' partku-· 
Jars ronr .... 1·11in;; the ~a~t lndia company: see stat. 9 
and 10 W. ('.~-Ls. 69.; 6 Anne, c. S.; 7 Gen. I. c. 5.; 25 
r .. o. II. c. 26.;; Geo. Ill. c. 4~.; 12 Geo. Ill. c. 5~. ; 
13 Cit•o, Ill.'"· 63.; 17 Geo. Ill. c. 8.; 21 Geo. 111~ c. 
10.: 24 Gro. Ir!. r. 25.; and SS Geo. Ill. c. 5£. 

Ii'or the histo1·y and commercial cunccrns of tl1is es
tal1li"<l11nC'nt, S<'c lo,n•A ~v. 
.EASTf:I~." lesth al of the Ch1·istia11 church, o~serv

edin mcmo1·y or Olll' Saviour's l'('!;Ul'l'CCt.inn. 
The Asiatic <.·hut•rht'S kcptthcil' Eastc1· npon the same 

day tltr JL•ws obst•rn•tl fl1<'il' pas!!IO\ er; and others on the 
fil'!lt Suntl;ly nf'te1· the fil'St r .. 11 1110011 ill the new ye~U'. 
'fhi~ r·ontronrsy was (ll·ti..'1·111incd in the coundl of Nice, 
'Whf'n it was ordaiucd that East<.·1· should he kr11t upon 
~ne and thr s;utH' day, which si.oulil always be a Sundcty 
1n all Cl11'i~tian churclll's throughout the wodtl. llut 
tho11,i;l1 thr tliri":ilian chnrcheH tlifft•1·l•tl a.~ to the time nf 
c_tlrbrating Easti•1·, yrt thr~· all ngrri.'d in showiug pa1·
ticular rt.':•qwd and honom· to this fi:stintl. On this day, 
pri."onrrs and !'ilnn•s \\ct"C ~l"t fr\·r . and the po(j r JilH~rnl
Jy p!'tni1ltd fol', Tbe c>e 01· vigil of this l"cotil al was 
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cekhratrd Wlth more than ordinary pr')mp, wh:Ch con
tin uedtill midnight, it l>cing a tl':ulitio11 of the dnu·d1 
that ou1· S:tYiour rose a little after midnight; but in the 
Et1sf, the rigil lastcil till cock-c1·owing. 

It was in confor!nity to the custom of the Jews, in 
celrbrating their JJJssover 011 the 14th day of the fi1·.,t 
month, that the iu-imili\-c fathers orUrred that the Hth 
day of the moon, from tile calemlc1• new moon which im
mediately follows the 2 1st of .March, at \\ltich timr the 
nrual equinox happened upon that day, should be dec111cd 
the pasl'hal full moon, aml that the Smu.lay arter should 
be E.astr1·.da.y; an<l it is ll}lOll this account that our ru
bl'ic lias ap1Mintcd it upon the first Sunday afkr thr first 
full moon immediately following the 21st day of i\Ia1·ch. 
Whence it aµpears, that the true time for crll'l.ll·ating 
EastCI', accoi-1\ing to the intention of the council of :Kice, 
was to be the fit·st Sun<lay after the fi1·st full moon fol
]o \\ ing the vernal l''luinox, or when the sun enterl·d into 
the fi1·st point or Ades; and this was pope Gi't'go1') 'H 
Jll'incijHll view iu i·cfo1·mi11g the calendar, to have Ecu;-
1r1· rckbL"ated a1.;cording to the intent of thr council of 
Nice. 

~JaYing first fount! the epact an<l tlominical letter, ac
co1'ding to the method delivered und~r these a1·tidrs, 
.Enstc1·-<l.1y may be found by the two following rules; 

I. 'ro fi11d Easter-limit, or the <lay of the paschal full 
moo11, cou11ting· from March t inclu~ivc, 1 lie i·ulc is this; 
add 6 to the cvart, am\ if this surn cxccecls 30, talrn 30 
from it; then from 50 s11Utract this rcmaiutlcr, and what 
is Jt-ft will he the limit; ir the Slim or the cpact, adtlcc\ to 
6, does not amount to 30, it mu3t he subtracte1l from 50, 
anfl the i·rnutindcr is the limit 1•cquircd; which is ncwc1· 
to exceed 49, nor fall short of 21. 

2. Fm:n the limit and dominical letter, to finil Easter. 
day: add 4 tu the tlnminical lrttc1•; suhh·act this snm 
from the limit, and the rrmairnlcr from t.hc urxt highcl· 
numl.trr \Yhich contains 7 without any rcm~timkq laslly, 
add thiii; 1·cmaindc1· to the limit, and thcil· sum ,..,.m give 
the number of tlay:; l'l'om the first of I\brch to Ea . .:;tcr
<lav, both inclusivr. 

;.l'hus, to find Easter-day for the year 1806, rur in 
stance. First find the cpact 11, which added tn 6 gh·rs 
l :-; and as this sum docs not amount to so, it must he 
sulJtrartrd frorn so~ a.ml the remaim!".'t SJ is the limit. 
rrheu adtli11g-1-tr, 5, thr. num!.Jrr or the clominical h·ttn· E, 
su!.Jtrart tliis sum. viz. 9, from the limit SS, and the 1·c
mai11dcr 24 l'rom 28, the next superio1· numbc1· t.liat rnn
tains 7 a cc1·tain number of times "i thout any 1·cmain
de1·, and tht•re remain;,, -l; which being added to the limit 
33, givl'S 37 for tJ1e lllllllh<' I' of days from the ISt or 
1\1arch tn Easter-day, both inclushc: hence. allo\\ing 
31 fur Mal'('h, there rcrnains the 6th April for East('l' .. 
day. Hrrc follows the operation at length. 
11+ 6 = 17 
50 - 17 = 33 pa•chal limit • 
Dominirnl Mter E = 5 

4 + 5 = 9, and 55 - 9 = 2-t; and 
28 - ~-1 = 4. Again, 
JS+ 4 = 37: frnm ihi• "uhtract 31 for the numbc1• of 
tla:ys in :March , and it is evident that Ea~tcr-<lay must 
fall on the 6lh of A11ril. 

llowrv<•1·, to save the trouble of calculation, we shall 
hero give a (;tbk, by which Easter-day may be fo1rn<l by 
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inspection lill ll1c year 1900, according to the Gregori
an 01· new st)-Ir. 

ln this table Easter-day will be found in the common 
angle of meeting of the given dominical letter and the 
golden number; the name of the month l)·in.g in a direct 
line with it, towards the left ha11tl. Thus fur the year 
1806, the golden number is JI, and the duminical letter 
is E, and in the line opposite to II and E will be found 
April 6th for Easter-day. 

EDOMARIUS, in ecclesiastical writers, an office1• 
formerly appointed weekly to superinten1I the llerfoi·m
ance of divine service in cathedrals, antl in·cscr·il.lc the 
duties of each pei•son attending in the choi1·, as to 1·ead
ing, singing, praying, &c. 

EBENUS, the ebony-tree, a genus of the decand1fa 
order, in the diadelphia class of plants, and in tl1e natui·al 
method ranking under the 32d ordei·, papilionacere. The 
segments of the rnlyx: arc the lrngtl1 of the corolla, and 
the latter has scarcely any alre. 'l'hei·e is one rough seed. 
TJ1crc are two species. 

'l'he cretica is a native of the island of Crete, and 
sou1e others in the Ai·chipclago. It rises with a shrub-
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by stalk, tl11·cc or fom· feet hi.~11, "l1i<h put' 011! scvi·J'RI 
sicl~-branchcs with hoa1·y leans nt t.'ar11 joint, comrmsed 
of five narl'ow sprar-shapt•d lohe'J, wltkh join at their 
tails to the ,footstalk, and s1ll·ea1l '."'t like tl1t• fing<i'S of 
a hand. 1. he branches ewe lcrmlllated h} tl1irk ~)~ikrs 
cf large purple flowers. 'I'he plants mai. be propagated 
from sertls sown m the autumu. Jn tlus counb·y thr. 

~~~~1~e ·~~~r~~ f~~~~~~~f.d during the winter, as th~· att 

rrhc pinnata is _a biennial, a native of the Lernnt. 
These plants constitute the g'C'nus ebrnus of botanists• 
hut there is reason to think that the wood of this nam: 
is produced from several different trees. Sec the ni·xt 
article. 

EBONY-WOOD is brought from tl1c. h11lics, exrl'<'d· 
ingly ha1·d and heavy, snsrnptihle of a very fine polish 
and on that account used in •.11osaic and inlaid works: 
toys, &c. There are many k111ds of Ebony: the most 
usual among us are black, red, an~) green, and an or 
them the product of the isla11d of Madagascar, where 
the natives call them indifferently lia~on maint!ti, blad, 
wood. The island of Sl. Maul'icc, belonging to tho 
Dutch, likewise ful'llishcs pa1•t of the ebonies used in 
Europe. 

Authors and travellers gi\'e very dift'ercnt accounts 
of the tree that yields the black ebony. By some of 
their desniptions, it ghou\d he a sort of palm-tree; by 
others, a cytisus, &</. The most authentic of them is 
that of M. Flacourt, who vesfiled many ycRl'S in !llada
gascar as p;ovcrnor. Ile assllfcs us that it grow~ very 
hi,'l'h and large, its hark being black, and its leal'CS .,,_ 
semblin,g those of our myrtle, of a deep dusky-green co. 
lour. Tavernier assures us, that the islanders alwaya 
take care to l.n11·y their trees, when cut down, to make 
them the blacker, and to 1n·cveilt their splitting when 
wrought. F. Plumier mentions another black ebony. 
tree, discovered by him at St. Domingo, which he call• 
sparti1lm portulacre foliis aculeatum ebeni materire. Can• 
dia also bears a little shrub, known to the botanists un
dtr the name of elJenus crctiea, above dcscribrd. 

Pliny and Dioscorides say, the best ebony comes from 
EthioJiia, and the worst from India; but 'l'hcophratns 
pi·efcrs that of India. Blarl< ebony is much prefer1'td 
to that of other colours. The best is a jet black, frre 
of veins and rind, very massive, ash·ingent, and of an 
acrid pungent taste. Its rind, infused in water, is said 
to he antiscorbutic, and to cure venereal disordPn; 
whence Matthiolus took guiacum for a sort of ebony. 
It yields an agreeable perfume when laid on buming 
coals: whrn green, it readily takes fire from the abun
dance of its fat. If rubbed against a stone, it becomes 
brown. The Indians make statues of their gods, and 
sceptres for their princes, of this wood. It was first 
brought to Rome by Pompey, artcr he sub1lued Mithri· 
llatcs. It is 1ww much less used among us than formrrly; 
since the discoYcry of' so many ways of giving other 
l1ard woods a black colour. As to the green ebony,~
.sides l\ladagasca1· and St. Maurice, it likewise grows lll 
the Antilles, and especially in the isle of Tobago. The 
ti·ee that yields it is very bushy; its leaves are •mooth, 
aml of a fine green colour. Unrler its bark is B white 
substance about two inches thick; all beneath "bicb, Ill 
tJ1e very heart, is a deep green, approachiu,g towards a 
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blatk, though sometime• 'trcake<l with yellow veins. 
Its use is not ronfinrt.I to ~losaic work: it is likewise 
ustful in dyeing, as .) ichliug- a fine gl'een tiJ1cturc. As 
to rc<l ebony, callr<l also g1rnadilla, we know little of it 
more than thr. namr. 'l'hc cabinet-maker~, in-layers, 
&c. make pear-free and other woods Jlass for el.Jony, by 
si•ing them the same black colou1·. This some do by a 
few "'ashes of a strong dccottion of g:wls, to which is 
ad<led a small quantity of vitriolatrtl iron. 

EBIONITES, in church history, a sect of the first 
century so called from tl1ci1· leader Ebion. They belt! 
the same dorh'incs with the N azarcues, united the cere
monies of thl' Mosaic institution with the in·cceptr.; of 
the gospel, observed both the Jewish sabbath and Chris
tian Sunday, and in celebrating the Eucharist, made use 
of unleavened bread. They abstainetl from the flesh 
of animals. anti even from milk. In relation to Jesus 
Cbrist, somr or them held that he was lwrn, like other 
mm, of Joseph an<l Ma1'Y, and acquired sanctification 
only by his good wot·ks. Othel's of them allowed, that 
he was bom of a virgin, but dcnietl that lie was the 
wm-d of God, or had any existence before hi" human 
generation. They said be was, indccll, the only true 
prophet, but yet a mere man, who by liis virtue had m·
rivcd at being called Christ, and the Son of Gofl. They 
also supposed that Ch1·ist and the deril wrre two p1'in
dpk-s, which God had opposed to each other. or the 
New 1'estamrnt they only received the gospel· ol' St. 
Matthew, which they calletl the gospel according to the 
Hebrews. 

EBONY. Sec EnENUS. 
EBRBUllAlUTES, an ortlcr of Mahometan monks, 

so called from thrir foundrt· Ebrbuhar. They made 
great pl'ofcssions of piety, and contempt of lhc wodtl; 
but are arcouutell hc1·t~tics by the rest of' the Mahome
t.ans, berausr they believe tl1emsches not ohlige<l to go 
lD pilgrimagr to .Mcrea. 
:t~CATESL\, in antiquity, an an11iYersary sokmnity 

ubsl'r\·ed b)· the Sti·atoniccnc;ia.ns in honoui· of Hcrak. 
The Athenians likewise had a public entertainment 01· 

i;wpper en·ry new moon in honour of the same goddess. 
Tue sopprr was p1·ovided at the charge of the richer 
110rt; and w:u1 no soo11c1· broug·lit to the arcustomrd place, 
than thr 11oor vcoplc carried all oft~ giring out that llc
catr had dc,·ou1·rtl it. 
:t:C\TO~llL'l<:ON, in chronology. the first month of 

the Alltenian yca1·. It consisted of 30 days, and began. 
the first new moon after tile ,-;ummrr solstice, and con
aequrnlly ~mswr1·rll to the latter part of our J unc and 
hl'ghming ut' July. The Ureotians called it .hippollr~
Dlus, and the Marctlonia11s Jous. The worll 1S a. dcr1-
vativl' from the (:frock u:oori-:111 a hccatom\J, because of 
the grrat number of /1rrato111Us sacrificed in it. 
ECH~~~EIS, the rc1111n·a, in iclith) ology, a g cn11s lie

lnnging to tl1e order of thorariri. The head is fat, naked, 
rlepr~srd, anti nuwket.I with a m1mUc1· ot transvel'sc 
ridgrs; it lia.., kn rays in the l.11·nnrhiostcge mcml11·aur; 
wtd tlir body is nak<-d. Thr1·e arc two species, viz. 

J. The rrmo1·a 01• surking-fi~h, \\ ith a flll'krtl t~il, 
and 18 •hire 011 the head. It is fount! in the Indian 
Ortan. 

2. Thr m111·htfrs. with an umlivi..Jrtl tail, a1Hl t 6 sb'ire 
011 lbcl1cad. lt is likcwi"" a uati>e of the lndian Ocean. 
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These fisl1rs are often found adhering so strongly to 
the sides of sharks and other great fish, by means or 
the structure of' ll1c head, as to be got off witl1 diflieulty. 
'l'his fish was belie\.·cd by all the ancients to have most 
wonderful powers, and to be able, by adhering to the 
bottom, to a nest the motion of a ship in its fullest coursl'; 
and in lo' c affail·s to dea<len the warmest affections of 
both sexes. 

ECIIEVIN, srabinns,in the former French and Dutch 
polity, a magistrate elcrted by the inhabitants of a city 
or town, to take care of their common concerns, an<l 
the decoration and cleanliness of the city. 

ECHINOPHORA, in botany, a genus of the digynia 
order, in the pentandria class of plants; and in the ua
tur~d method ranking uncle1· the 45th order, 111nbcllatre. 
The male ttorcts arc lateral, with the central one he1· ... 
maphrodite; tlicr·e is one seed, sunk into an irnlul'atc1l 
involucrum. There a1·e two s1mcics, herbaceous plants 
of the south of Europe. 

ECHIKOPS, a genus of the polygamia segregat:e 
order, in the syngcnesia cJass of 11lants, anti in the na
tural method ranking under the 49th order, compositre. 
The calyx is unifiorous; the corolla tulrnlatc<l ancl her
maph1•ollite; the receptacle bristly; the pappus inllistinct. 
The1·c al'C £i,·c species, annual and pncnnial plants, one 
of which is well known under the name of globe thistle. 

ECHIN'ORYNCilUS, a grnus of the Yel'mes intrs
tina; body round, proboscis cylindrical, l'l'tl'actilc, and 
crowned with crooke.c.l prickles. They arc found fixed 
firmly to the viscera of various a11imals, generally the 
intcstinrs; ;HHI often rernain on the same spot t.h11·ing 
tlie whole life of the animal; they arc mostly ;.;rrga1·ious, 
and a1·c easily t1isti11guished fl·om the trenia by thrir 
round inarticulate botly. The1·c are 48 species, infest~ 
ing the manunalia, birds, rcptilc·s, and fish. 

ECHIN"CS, in zoology, the sea hedgehog, a genus of 
inserts bclongfog 1o the order of VCl'lne.s mollusca. The 
body is roundish, coYercd with a bony Cl'ust, and oft('Jl 
beset 'vith morcable prickles; and the mouth is below, 
and consistc; of five vah•es. I. The csculentus, or eat
able cchinus, is of an hcmi~phcrical fol'm, coverctl wHh 
shal'p sta·ong spinrs, aborn l1alf an inch long; commonly 
of a violet colour; monable; ndhC'rcnt to small tubrr
cles, elrgantly ilisposcrl in rows. These are their i11st1·u. 
ments of motion by which they chan,;e their place. This 
spericR iR takrn in tlrcdging a.n<l often lodges in c~nities 
of rocks just within low-watc>1· ma1·k. They are c:itC'n 
by the pon1· in many part'; of England, and by tltc bct
te1• sort nbmad. In old 1..imcs they we1·c a farnl'itc di"ih. 
They were d1·cssrd with \' i nrgar, honirtl \Yinc 01· mead, 
parsll'y or mint, am! thou!;ht to ag1·cc with the stomach. 
'!~hey were the first dish in tl1e famous suppcl' oi' Lrntu
lus, when he was made 0.amcn martialis, 01' priest or 
Mars; by somr. of tl1c co11comitant dh;hcs thl'Y srrm tu 
ha·tc bcrn designed as a whet for t.hl' scront.I roursr, to 
thP. h11ly pr1·s01w.gcs, priests and \•rstal~ imited on that 
occatilou. Many s11ccies of shell.fish made part of that 
cntc1•tai11mrnt. 2. The facnnosus, or ornl echinus, is 
of an oval drp1·essed fol'm; on the top it is of a purple 
culum·, ma1·kt.-d with a quadl'il'nil, and the ~}l:\C'{'S bdwet'U 

tu!Jcrculakd in waved 1·ow>; the lower si<lc sluuued, and 
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divided by tf'O smoolh spaces; length, fom· inches. Wl1en 
clothed, it is CO\'crr.d with short thkksot bristles n11xctl 
with very long ones. There are 15 other species, all 
natives of the sea. 

EClll'l'ES. in botany, a genus of the mon r•gynia or
tk1·, in the pcutantfria class of plants, and in the natural 
method ra11k.iJ1g 1mtler the SOth Qrller, contol'fre. There 
arc two loug and straight fulliclrs; tlte seeds vnpp11us; 
the coi·nlla fu1mcl-shapcd. with the th1·oat naked. There 
are 22 sprries, shrubs, clikfty of South America. The 
corymbosa, a species of tliis genus, is supposed to yicl<l 
the elastic gum, accol'tling to Jacquin. See CAuU'l'· 
CllOUC. 

ECHIUM, viper's bnglDss, a genus of the monogynia 
Ol'dt-1·, in the pl'ntamlria clas5i of plants, and in thl' na
tural mcthu<.l ranking under the 4 tst order, aspcrifnlire. 
'!'he corolla is inegular, \\ ith the throat naked. Tlic1·c 
a1·c 21 s}IC'Cics, th1·ec of whieh are natives of Britain. 
None of them hO\'e any remarkable property, except that 

}!:f- t~0~~~~~ 0
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stem is rough, with hairs anti tulJcrrks. 'l'he leaves are 
spear-shaped, a11d roug·h with hair. 'l'he ilnwel'S come 
out in kleral spikr.. 'l'hey are first red, afterwards 
blue, sonwthnC's 1n11·ple or wh~te. Cows aml sheep arc 
not fond of this plant; hol'scs and goats rrfusc it. 

ECHO, a sou ml rclh•cted, or 1·evcl'lwrat<'d from some 
Lody, and tl.Jcnrc rctururd or l'epratcd to the ear. 

F'ol' an ec·ho to Uc hranl, the ear must Ue in the line 
of reficctifm; that the 11ersnn who maclr the sound may 
IJc~u· the echo, it is ncccresary lie flliould he in a perpen
tlicular line to the place which reflects it; and for a mul
tiple 01· tautologirnl echo, it is nccrssa1·y that there 
slioul<l he a numbe1• of \Valls ancl vaults, rocks and raYi
tics, either placed behind or rronting each other. Thm;e 
murmurs iu the ai1·, that are occasioned by the dis
charge of great guns, &c. arc a kind of indefinite echoes, 
:rnd are produced from tlrn vaporous pal'ticles susjlendcd 
in the atmosphrrc, which resist the rnoduJations of sound, 
nrnl l'ernrberate them to the eat'. 

There can be no echo, unless the tli1·ect anti rcfi~x 
sounds follow one another at a sufficient distance of 
time; fo1· if the reflex sound arrives at the ear before 
the impression of the direct sound ceases, tl1e sound will 
not be doubled, but only rendered mol'C i11tmse. Now 
if we allow that nine or ten syllabics can he pronounced 
in a second, in order to preserve the sounds articulate 
and distinct, there should be about the ninth part of a 
second between the times of their appulsc to the eaq 
or, as soun<l flie9 about 1142 feet in a scco11!1, the said. 
difference should be f of 1142, or 127 foet; and there
fore every syllable will be reflected to the car at the dis
tance of about 70 feet from the reflecting body; !Jut as 
in the ordinary way of speaking, three or four sylla
bles only are uttered in a second, the speaker, that he 
may have the echo returned as soon as they arc ex press
ed, sho~ld stand about 500 !Cet from the reflecting body, 
and so 1n proportion for any other number of syllables. 
l\1ersenne allows fo1· a monosyllable lhe distance of 60 
feet, Morton 90 feet; fnr a dissyllabk 105 feet, a trissyl
lable 160 feet, a tetrasyllable 182 feet, and a jlCntasvl-
lahle 204 fret. -

From what has boon said, it follows, that echoes may 
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be ft}l1)HCll for measm·i11g inarrrssible distanrrs. Thu!', 
Mr. I?enham~ sta11:H11g u11on the banks of thr 1'hauus, 
oppns1te to \'\ 0<1hnrh, ol1sc1·vcil that the echo uf a single 
sound ''as 1·eflect,•<l Lmck from the l1ouses in three ~e. 
coud8; cunscqucntly lhc sum of the direct and rdex 
ra)'S must liavc been 11-12 x S = S426 feet, anti the half 
of it 171 S feet, tire bJ'l•adth of the ri vcr in that place. 

It also follows that the echoing body being muond 
fa1·tlwr off, it reflects more ofthe:;ound than whl•n Dt'ar
er, which is the nason why some echoes reprat but one 
syllalJlr, or on<" wol'rl, a11d some man)·· 01' thl•sr sotnft 
arc tonical, w11irh only retu1·n a voice "l1rn 1n11dulated 
into some pa1'tirular muHical tone, and others imlysyl
labical. That fine ~dJO in Wnmlstock-park, llr. l'lot 
riss111·cs us, in the day-timr will rctum very distinctly 
li ~yJlalJlcs, and iu t lie nig·ht 20. 

Echoin.'?; bodies may lw so cuntl'ived anil plared, u 
that rl'fleding the sonnd from one to the other, a multi .. 
})IC' crho, or many er hors, shall arise. At Rmmcath, near 
Glasgnw, in ScotJanc.1, thc1·c is an echo that n·prats a 
tune played with a l1'111i1pet three time• complrtely and 
distincliy. At the scpuld1rc of l\1etella, wife of Cr..,,us, 
tl1rre was an cd10, which repeated what R man said fhe 
times. Authors mention a towe1· at Cyzieus, where the 
echo l'C')lC'ated SCH'n tilllt'S. rrhere is an echo at Brus
sels that ans'\\-Tl'8 15 times. 

011e of the finest ccl1ocs we read of is that mrntinned 
by Ba1'thius, in his notes on Statius's Thebaii;, lib. 6, 
\•er. so, which re11eatcd the wol'ds a man uttrrtd 11 
times. TJiis "as on the banks of the Nairn., between 
Colll<'ntz and Bingrn. Anc\ whneas, in common echoes, 
the repetition is uot heard till some time afle1• hraring 
the wot·<ls spolH·n, or the notes sung; in thi!il, the pr1·. 
son who speaks or sings, is scarcely heard at all, hut 
the J'(.'petition \'Cry rle~u·ly, a1HI ahrn)s in surprising 
vai·ictics; the echo seeming sometimes to appl'oach ne~ .. 
er, and sometimes fal'thcr off; sometimrs the mire 1s 
heard Hl'Y distinctly, and sometimes scarcely at all: one 
pci·son l1ears onJy une ,·oice, and another senral; one 
hea1·s the echo on the right, and the other on the lrft, 
&c. 

Addison, and otlirr tr~wcllcrs in Jtalv, mention an 
echo at Simoncth ]mlare, near l\Hlan, sfilJ more extr~
or<.li11a1·y, l'etul'lling the sound 56 times. 'fhc erho.18 
heard brhirul the house, which has two wings; tbr p1K· 
tol is clisdiat·ged from a window in one of these wings, 
the second is retumed from a dead wall in the other 
wing, and heard frpm a window in the bark-front. . 

F·arther, a multi11le echo may be made, by so J•lacms 
the echoing undies, at unequl distances, as that the) 
may l'Cflrot al1 one way, anti not one on the other; by 
\ 1lhlch means, a 111anifnld successive sound will be heard; 
one clap of the hands like many; one ha! like a laughter; 
one si11gle wm·d like many of the same tone and accent; 
and so one musical i11strumcnt like many of the same, 
kind, imitating rarh othf'r. 

Lastly, echoing bodies may be so ordered, that from 
any one sound given, they •hall produce ma~y ecbon, 
different both a• to tone and intention: by winch mean• 
a musical room may be so contrived, that not only one 
insll:unwnt playing in it shall seem manf of thr sa~ 
sort and siz<', l.lut rwn a concert of (]ifferent ones; thi8 
may be cont1·ived by placing certain echoing budies ao, 
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as that any note playcJ, shall be returned Ly them in 
sds, 5ths, and Sths. Sec l'NELl \fATICS. 

ECHO is also used for the 11lare where the repetition 
~r the !!louncl is protluccd or hear<l. This is either uatu
ral 01· :u·tificial. 

In echoc~, the p1acc wlicrc the speaker stands is cal
led the ccntrum Jllrnnicum, an<I tLc object '"' plarn that 
returns the voice, the ccntl·um phonoca mpticum. 

Ecuo, in architecture, a tc1·m appliell to certain 
kinds of vaults and arches, most comrnonly of elliptical 
and parabolical figure8, used to rcdoulllr sounds, and 

to8~~~~~~r~~~~~a~~~1~~:~c ~~ 1~~~)~:·~:~1~i!::~1;~l~~l:at~1~ 
vrSRels artfully ranged under the Sl'ats of the theat1·es, 
Ql render the sound uf the actors' Yoices more clear, and 
make a kintl of ccl10. A single at1Ch or concavity ran 
scarcely c\·cr stop and reiiect tile sound; hut if' there is 
a l'Omenicnt disposition ()ct ween it, pal•t of the son ml 
that is 11ropagatcd thither, being co1lc'cted and reflected 
18 before, will pl'cscnt another echo; or if there js an
othe1· conca' ity opposed at a dn t' distance to tl1c former, 
the sound rctledecl from the one upon tile other will be 
tossed back again upon this bLtte1·, &c. 

Ecuo, in poetry, a kind of composilion wherein the 
last woa·ds or syllal.Jles of c'ach verse contain some nwan
ing, which bciug repeated apa1·t, answers to some ques
tion or other matter contained in the verse, as in this 
beautiful one from Virgil: 

Cru<lelis mater magis, an puer improbus ille? 
hiprobus 1Ue puer, crudelis llL quoque mater. 

The cl<'gancc of an echo consist'i in giving a new 
sensr to the last words, whirh rcverbc1·atc-, as it were, 
the motions of the n.1in<I, and IJy that means affect it 
wilh surprii:;c and admi1·ation. 
ECHU~IETER, amon.c; mnsicians, a ki111l of ~.wale 

or rul<', with sevc1·al linrs, srr' ing to measure the <lum.
' tion mul kngth of sounds, and to find thrir intf'rvals 

and ratio':i. 
El,, LE CTI CS, acient philosophers, who, without at

tarhing tlirmseln•s to any pal'ticular sect, s;clected what
cnr awcared tr) th<'m tlie !Jest aud most rational from 
rarh. Pot:unon nr .Alexandria." as th<' first of Lltr eclrc
tks; he. li\cd in tlic ni.;ns of Augustus and Tibrrius; 
and IJdng til'l't.l \,·ith tlir scepticism of the vyrrlumians, 
hi· rC'sohcd upnn a. srhrme that woul<l all()\v him to bc
lit·\r Roml'tl1i11g, but without being so implicit as to swal
lo\\: any entire hJpothrsis. 

ECLIPSE, in astL·onomy, the deprivation of the light 
ofthr sun, or of some heavenly hotly, by the iuteqmsi
tion of anothc1· heavenly body between our sight antl it. 
St'(' AS'l'ROSO:\l y. 

l:ci.1Psl':, 7Ht1·tial, is when only a part of the lumina
ry i' < lipsrd. And 

EcL1rs1;, total, 1s that in which the whole luminary 
is clarkrn<'1I. 

Rrt1PsE nj the moon, is a p1·ivation of the lig ht of the 
mo 11. rnTasiuned Uy an intrq10sitinn of the body of' tile 
tarlh tli1wtl.v hetwC'en thr sun and moon, and so intc1·
rrpting th<' s1.n·s 1·ays that they raunnt nrrire at. the 
mnon, to illuminate llPr. Or, thr obsru1·ation or the 
moon lnay bl' consid 1·NI ac:; a section nf tl1r ca1·tl1'8 ro
:ti::~ shadow, by the 1110011 passing through some lla1't 
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'l'hc manurr of this eclipi;;e 1s re11rr~rntrd in t'lii~ fi
gure, whCl'C S h~ the sun, E the eal'th, and .M ol' )I tho 
moon. 

Lunar eclipses only happen at the time of fu11 mon11t 
because it is only then the earth is bf'twcc11 the sun and 
moon; nor do they happen l'V('1·y full moon, bccausl' of 
tl10 obliquity of the moon's path with respect to thr sun·s. 

~~~~:~~i~~ 1~t~~~s~l1!~v:0;:t~~s ~:~W!~~l1~i~!~~~1~1·~ t!~~,\~~~ 
or very neat· them, viz. whrn tlic moon's 1a.tiludr, 01· 
distance brtwecn the centres of the earth antl moon. is 
Ie.ss than the sum of the appa1·cnt semidiamctcrs of the 
moon and the eartl1's sha1low. 

1.'he chief rircumstanres in lunar eclipses arc the fol
lowing: 1. All luna1· edipsl's arc univel'sal, or ,-isill lt" in 
all parts of the ea1·th whirh ham the moon abo\"C thrii· 
hf~1·izon; and a1·c evrry whcl'c of the same mag·nitttdc, 
wtth the same brginning and cud. 2. In all lunar cclip
srs,. the_ eastern side i~ wh.at fi1·st imm e1·ges anti emerges 
agmn, 1. e. 1.he lcfthanil snle of the mnon as we look to
\Vards her, froh1 thr north; for the [H'opcr motion of tlte 
moon being swifter than that of the earth's shadow, the 
moon appp1·oaches it from the west, overtakes and pas
ses lhrou,gli it with the moon's east side foremost, leavjng 
thesllatlow beh ind, or to the wrstwartl. 3. 'l'otal eclipses, 
and tliose of the longest du1·aiion, happen in the ni·y 
nodes of the crlipse; IJera.usc the section of tlic cai·th's 
f'! 1 adow, then ralling on the moon, is considerably larger 
than her di sc. Thet·e may however be total eclipses 
within a small distance of the nodes; hut their <111ration 
is the less as they ai·e farthcl' from it, till they become 
only pai'tial onl's. and at last none at all. 4. 'l'hc moon, 
even in the middle of an eclipsr, has usually a faint ap
JJCa1·nnce of Jight, resembli11g (unishe<l roppl·r, which 
Gassendus, Ilicciolus, Kepler, &r. attribute tn t!1c li.'.{ht 
of the sun, l'l'f'racte<l by thr. en1·th's a.tmosphcrr, and so 
thl.nsmittrtl thitlic.r. Lastly. She gl'Ows sensibly paler 
an•I tlimmt·1·, bl'fol'C entering· iu to the real sliatlu\\, O\\'"

ing to a penumbra which sm·1·ounds that Hhadow to some 
distancP. 

ECLIPTA, a genus of the class a.n<l Ol'der syngcnc
sia pulygamia superftua. Thr- l't'C<'pt. is chaft}; dO\\ D 
nn1u~; cornlcts of the disk four-rlrft. Then· art' fiye 
s11ccics, lir1·Uarcous plants of thl' East an d \rest l111li,'s. 

ECLIP l'IC, in astt'On~Hny. a gl'l•at cirrlc ol' l11c 
sphc1·e, supposed to be d1·a.wn tl11·011gh ilie middle ot' tl1e 
zodiac, making an angle with ilir. Pqtti11urtlal of about 
23° !30', which is the sun'B grt·atrst drdi11atin11; or, 
mo1·c stl'irtly s11r.aki11_g, it is that patli amung the fi...-:cd 
stars that the rarth :q1prars to describe tu an eye placed 
in the sun. Sec As-rRo;\'o,1v. 

The cdiptir approachrs nearu antl nearer to a pa ... 
ralMism with the cquato1•, at the rate of half a srcond in 
a Jrar 11cnrly, or from 50 11 to 53 11 in 100 )"l'<ll'S, as is 
<lee.lured from an( ic'ut anil modn·n ol.Jsr1•Yations compar
ed togPtlll'I'; and as tlw mra11 o!Jliquity of the ecliptic 
was 23° ~s•, about the cml of tbr yca1· liSS, 01· Lcgln. 
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t1ing or 1789, by adding lialf a !ferond for each prece
ding JCar, or subtl'acting the same for earh following 
year, tlie mran oblir1uity will be found nrarly for any 
)Car eithc1· before or since that pe1iod- 'l'lie quantity 
however uf this change is variously stated by different 
authors, from 50'' to 60'1 or 70" for each ccntu1·y 01· t 00 
years. HipJHH·chus, almost 2000 yea1-s since, observed 
the obliquity of t/Je ecliptic, and found it about 23° 51'; 
?n:J all HUCCc•ding astl'onotnerS, to the present time, }liH' ~ 
mg obscr\·c<l the same, ham found it always less and 
le!"s, l.Jcing now rathel' under 2s0 2S'; a diffe1·e11ce nf 
about 2S' in 1950 yeal's; which girns a medium of ru11 

in 100 years. There is great reason ho,vevrr to tllink 

th~'l;il~cdt1111~1\1:1l~;~~111oi; ~;~~·l~,\~uity of the ecliptic to the 
equator, according to l\Ir. Long, and some others, is 
chiefly owing to the unequal attraction of the sun and 
moon on the 11rotubcrant matter about the earth's equa. 
tor. For if it is considered, say they, that the earth 
is not a perfect sphere, but an obliate spheroid, having 
its axis shorter ~han it':! equatorial diameter; anc.l that 
the sun and moon are constantly acting obliquely upon 
tl1c gi·eatcr quantity of matter about the equalo1·, 
drawi11g it in a manner towards a nearer and nearer 
coinci<lcncc with the ecliptic; it will not a11pea1• strange 
that these actions shoultl gl'adually diminish the angle 
between the planes of these two circles. Nor is it less 
probable that the mutual attractions of all the plnets 
should have a tendency to bring their orbits to a coin
deucc; though this change is too small to become scnsi· 
ble in many ages. 

It is now, however, well known, tl1at this clrnnge in 
the obliquity of the eclijitic is wholly owing to the ac
tions of the planets tq10n the earth, and especially HlC 
planrts Vcuus and Jupiter. According to La Grnnge, 
who proceeds upon tl1eory, tl1e annual change of oUli
quity is ,·ariablc, and has its lirilits; about 2000 yra1·s 
ago, he tliiuks it was after the rnte of about SS" in 100 
years; tbat it is now, and will be for 400 vcat·s to come, 
56" p1~r centu1·y; but 2000 years hence "4911 prr centm·v. 
According to Cassini, who computes from oliservatio;1s 
of the obliquity between the years 1739 and 1~~8, the 
annual change at present is 60'' or 1' in 100 vears. But 
according to La Lane.le, the diminution is ai the rate of 
88'' per century; \vhilc Dr. :Maskelyne makes it only 
5011 in the same time. 

Beside the regular diminution of the obliquity of the 
ecliptic, at the rate of near 50 seconds in a century, or 
hal.f ~ s~cond a year, wl1ich arises from a clrn.nge of the 
<rhptic 1tsell; it is subject to two periodial iuerpi:llities, 
the one produced by the unequal force of tlJC sun in 
causing the precession of the equinoxes, and the other 
de1u.~ndi11g on the nutation of tlie earth's axis. See the 
Ex1ilamttion and Use of Dr. l\foskclvnc's Tables and 
Obserrntiuns, pa. vi, where we are Shown 11ow to cal~ 
c~ilate those inequalities, and where he shows that, from 
1~1s O\\ n observations, the mean obliquity of the rclio. 
tic to the beginning of the year 1769. was 2s0 28' 9".7. 

T.o find the obliquity of the ecliptic, or the greatest 
tlcrl1~1aho11 of the sun; about the time of the summer 
solstice, ohscne very carefully the sun"s zenith distance 
for se\'eral dais together, ihen the difference between 
<his distance and the latitude of tl\c place, "«ill be the 
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obliq~1ity sought, when the sun a~d oquatnr a1'6 both on 
one side o.f the place of oLsenahon: but their sum will 
be tl1e obhqmty when they arc on different sidl'S of it. 
Or it may be found by obse1Ting the meridian altitude 
or zenith distance, of the s11n"s centre, on the dav~ of 
the summer and winter solslicl'; then the tliffere~ft" of 
the two will be the distance between the h'opics, the halt 
of ,,-hich will be tbe obliquity sought. 

Table of the obliquity of the ccli7itic at d~tfere11t prriodi. 

Authoi"sNames. 

-------------
Pytheas • • . • 324 25049, I.ls',. 
Eratosthenes amt Hipchus 2so & Hfl 2s 51 ~6 

afi.erChris1 
Ptolemy - 140 23 48 45 
Ahnahmon • 832 23 35 
Albategni~s - 880 23 55 
Thebat • • • 911 23 33 39 
Aliul Wasi and Hamed. • 999 23 35 
Persian tables in Chrysococea 1004 2s 35 
Albatrunius l 007 23 S5 
Arzachel 1104 23 33 Su 
Ahn:.cou • • 1140 23 33 JO. 
Choja Nassir Oddin 1290 23 ~O 
Pro]Jhati us the Jew 1300 23 32 
Ebou Shattir - . • 1363 23 31 
Purbach and Regiomontanus 1460 23 30 
lil11gh Ileigh 1463 23 30 11' 
Walther - • • • 1476 23 30 
Ditto corrected by refraction, &c. 23 29 8 
Werr.er . 1510 23 28 30 
Copernicus • • 1525 23 28 ~4 
Egnatio Danti • 1570 2J 29 
Prince of Hesse • 1570 23 SI 
Rothman and By1·ge 1570 23 SO 20 
Tycho B1·ahe • 1584 23 Sl so 
.Qitto corrected 23 29 
Wright 1594 23 so 
Kepler • 162; 2S 30 SO 
Gassendus • 1650 2> 31 
Ricriolus • 1646 23 SO 20 
Ditto corrected 1655 23 29 
Hcvclius • 1653 2S 30 20 
Ditto corl'ected 1661 23 28 52 
Cassini • • _ 1655 2s 29 15 
MontonH co1•1•ected, &c. 1660 23 29 S 
Richer correctd • 1672 25 2.8 5i 
De la Hire • 1686 23 29 
Ditto corrected 23 29 28 
F'lamstcad 1690 23 29 
Bianchini 1703 23 28 25 
Roemer 1706 23 28 41 
Louville 1715 25 2R 24 
Godin 17SO 2J £8 20 
Bradley 1750 23 28 18 
Mayer t ;""!iCi 23 28 16 
l\laskelyne 1 ~69 '15 28 10 
Hornsby • . • • l ~72 2J 28 8 

~~~~~~cl~~~G~~M~~~ 
its Jllane makes with that of the equinortlal, it is follllll 
trJ vary. 
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E<:LtPTrc, in geography, a great circle on the ter
restrial glolJc, not only answering to, but falling within 
the 11lane of the celestial ecliptic. See Grn1rn. 

ECLOGUE, in poetry, a kin<l of pastoral composi
tion, or a small elegant poem, in a natural sim p1e sty le. 
See PoETRY. 

ECl'HORA, in architecture, commonly the <lista11re 
between the extremity of a member or moulding·. and 
the naked part of the column, or any other part it pro
jects from. 

ECSTATlCI, in Grecian antiquity, a sort of <livi
ners, who \1lc1·c cast into trances or ccstacies, in which 
they la)' like dead men, 01· pet•sons asleep, deprived of 
all sense or motion, but after some time, rctul'lling to 
themselves, they gave strange relations of what tbcy 
bad seen an<l hcar<l. 

E16THES1S, in church-history, a confession of faith, 
in tl1e form of an edict, publishc<l in the year 639, by 
the em11er01· Heraclius, _with a view to pacify the tl'Ou
bles ocrn.sioncd by the Eutychian heresy in the eastern 
churdJ. The same prince revoked it, on being inl"ormf'd 
that pope Scvcrinus had comlem11c1l it, as farnui·ing the 
monothelites; declaring at the same time that Sergius, 
patriarch of Constantinople, was the author of it. 

ECTHL1PS1S, among Latin gramma1fans, a figure 
-0f prosody, whereby the ni at the end of a word, ,,,.hen 
the following word begins witll a vowel, is elided, or cut off, 
together \\ ith the vowel preceding it, for the sake of the 
ueasure ol'the verse; thus they read mult' illc, for mul
tum ille. 

The reason of an ecthlipsis, wliich in Latin verse 
ought always to take place when the imme<liately fol
lowing wol'd begins with a vowel, is to prevent the ha1·sh-
11ess of an hiatus, or concourse of vowels. 

ECTR01'1UM, in surgel'y, is when the eye-li<ls a!'e 
iuwrted, 01· L'Ctracted so as to show their internal or red 
surface, and cannot sufiicic111ly cover the eye. 

EC1'YPE, among antiquarians, an impt·cssion of a 
medal, seal, 01· ring, or a figured ca1>y of an inscrip
tion, cu· other ancient monument. 

EDDY-ri'IDE, 01· EnnY-WATER, nmong seamen, is 
1 \rl1r1'C' the water runs bark rontra1·y to the tidr; or that 
· "'·J1irh hinders the frl'c passage of the sh'cam, aml so 
1 caw1rs it tu l'Ctum ag;\in. 

EDGIXGS, arno11g gal'dencrs, a series of small but 
durable plants, set l'OUll<l the c<lgcs Or borders Of Jiowcr
beds, &c. 

'l'hc best an<l most <luraMe plant for this use is box, 
which, if well planted, and rightly managed, will co11-
ti11ue in strength an<l Lcauty for many ycari:r. Thrseasons 
for planting thes<' ai·c th~ ;wtumn an<l very early in the 
spring; and the bc•st species f1wt11is pul'poscis tl1c dwal'i' 
Dutrh box. The edgings of box a1·e now only 111<1ntetl 
on fht• siclcs of borders nrxt walh;, and not. as was some 
ti1ne sinrr tho fashion, all round bu1·dcrs, or fruit-beds. in 
the miiltllc of gardens, m1kss they have a gravel.walk 
ltthHru them, in wl1irli case it sel'vcs to keep tlic e~wth 
of the borders from \\ashing down on the waH~s in hartl 
nimi, and roulin~ the gran-1. Uo1isics, thrift, 01· sra
j11I) -tlmH1·s, and chamomile, are also used by some fo1• 
this purpose; but they g1·ow out o't form, and require 
J't'1ll'IJ trau"iplantinp;. 

J::D1CT, in matters of polity, an order or in3tru-
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mcnt, signed aJHl sealed by a prince, to ser\'C "" a law 
to his subjects. We find frequent mention of tl1c e<licts 
of tlie )Jrrotor, the ordinances of tilat officer in the Ro
man law. In the French law, the etlict~ ai•e of several 
kinds; some importing a new law or regulaHon; others, 
the m·ection of new officers, establishments of duties, 
rents, &c. and sometimes articks of pacifiration. In 
F'rancc edicts a1·c much the same as a proclamation is 
wilh us, but with this difference, that the former ham 
the authority of a law in themselves, from the power 
which issues them forth, whereas the latter are onh 
declarations of a law, to which they refer, and have nd 
power in themselves. 

Edicts cannot exist in Britain, because the enacting 
ol' la.ws is lodged in the parliameut, and not in the king. 

Edicts are all sealc<l with green-wax to show that they 
arc perpetual and irrevocable. 

EEL, in ichthyology. Sec Mun.ENA. 
Eeu, ni'icroscopic, tl1osedisco\•ercd by the microscopft 

in pepper-water an<l other infusions of plants, &c. See 
.MICROSCOI'E. 

EEL, sea, anguilla marina, a fish otherwise rallcd 
conger, being a species of murrena, with the u11pcr edgo 
of tl1e back-fin black. See 111unENA. 

EEL-spear, a cruel instrument with th1·ee or four jag
ged teeth, used for catching of ells; t11at with the four 
teeth is best, which they strike into thr mud at the bot
tom of the river, and if it strikes against any eels, it ne·
VCl' fail~ to bring them up. 

EFFERVESCENCE. See CHEMISTRY. 
EFFLUVIUM, in physiology, a term much used by 

phlloso11hers and physicians, to express the minute Jlill'

ticlcs which rxhale from most, if not all, tencsfria.I ho~ 
Uics . in fot·m or insensible vapours. 

EFT. See LACERTA. 
~GG, 0·1.nmi, in ]Jhysiology, a body fo1·mrd in cei·

tain females, in which is contained an cmb1·yo, or fc:etus 
of the same s11ccies, under a cortical Sul'f'acc, 01· shell. 
'The exterior pa1't of an egg 'is the shell. \\ liich is in 
a hon, for iustauce, a white, thin, and frjalJlc c01·tex, 
inrluding all the other parts. The shell bccomrs 11101-c 
bl'ittlo uy being exposed to a <l1·y heat. It is li11cd c,·ery 
where with a. very thin, IJut 1netty tou,i;h, mcmLranl', 
wl1kh, dividin.i; att or Ycry Jll'ar, the ohtu-;r end of' the 
C"gg, for·ms a small bag, where only ai1· is ro11taincd. 
lu ucw-lai<l eggs, this Iolliculus appears \Cry littlr, but 
bccoml'S larger when the egg is k.e11t. Within tliis Ull'lll

IJrane are contained the albumen, or wliik, and tilt~ 
vitellus, or yolk, each of which have thtit· diffcr<'11t 
vil'tucs. The albumeu is a cf\hl, Yiscuous, white li1111or 
in the egg, ditfm'ing in consistence in its diff('J'l'Ht pa1'ts. 
It is o\Jst:l'ved, that there ar·c two distinct albmncns, 
each of which are inclosetl in its proper mrmU1•ane; of 
these, one is very thin and liquid, a1ul the othC1· more 
lknse am] 'iscuous, and uf a somr\\ hat whitt-1• rolour, 
I.Int i11 oltl aud stale <'ggs, after some da)s i11('ul.>ation, 
i11clini11.:; t.o a. )'rllow. As this second albumen ronrs 
the yolk on all sides, so it is itself sur"1un<lcd by the 
?tl1cr extcnial liqu.id. 'l'he all.>t1mm ~f a frrumlated ehg 
JS as ' bWC'Ct and free from COl'rlllJhOU. during a)l the 
time of inculmtion, as it is in new-laid <'~gs; as is also 
tlic \ ikllus. As the eggs of hens cn11sbt of two liquors 
St'l'arall'<l one from another, anu di,tinguishcJ by two 



EHR 

l1rn.nchrs of umUiJicn.l veins, one of whir:h go\'S tu the 
,-itl'llus, anrl the other to the albumen, so it is vuy 
I'" 1lrnlilc that they a1·e of tlifforcnt natul'es. anti co~1sc
q11cutly a.ppointe<I fu1· <liffe1·cnt purposes. When the v1trl-
1u~~ !;J'O\\S warm with incubation, it l>ecomcs moretunnd, 
and like mrlting wax, or fat; whence it takes up mo1:e 
spac(', fiw as lhc fte.tns increases, the all>unu•n i11sens1-
LIJ' wastes away, a11d condenses; the vitcllm1, on the 
cout1·a1·), seems lo lose little or nothing of its bull~, 
when the fIBtus is perfected, aml only appears more h
q .1id anti humitl when the abdomeu of the fmtus b<'g'ins 
to bl· formed. The r!lkk in the egg is first nourished 
bv the allrnn1l.'W and, when this is comsumed, Ly the 
,·d.rilus. as with milk. Not long bcfm·e the exclusiim of 
the c:liit:k, tile whole yolk is taken iuto its alH.lomen; 
anti l11c >.hell, at the obfuse encl of the egg, frrqurnlly 
npp1 :us n'<lckNl, some time before the exclusion uf the 
rldrk. Thr. <hick is sometimes observrd to l1t•1fo1·ate 
th1' shell with its licak. After cxrlusion, the yolk i., !;l':td
ually wasted, bring ron,·cycd iuto the intestines by a 
small duct. Sec Co~IPAR!.Tl\'E ANATOUt:. 

A,·cording to a chemica] analysis of <"gg!3, they con
sist of four pa1·ts; an oscous covering, rallell the shell, 
a mernln·ane which co,·c1·s the constitneut 1mrts of the 
egg; the white, or albumen, anti the yolk. In 100 pal'ls 
of the shell of hen's-eggs there arc, 

89.6 of c:u·bnnat of lime 
5.7 of phosphat of lime 
4.7 of animal matter 

100.0 

Tl1e white. or albumen, is nearly of the same nature 
as tl1e S('rum of lJ1rwll. See ALBUMEN. 

'l'hc yolk contains a lymphatic substancr, mixrd with 
a ce1·tain quantity of mil<l oil. There is a consi1lc1"able 
an:1l<1gy between the eggs of animals and the seeds of 
vrgrtalilcs. 'l'he yolk of eggs 1·entlers oils anti resins 
soluhle. 

EGYPTIANS, gipsies, a1·c a kintl of commonwealth 
among themsclvrs of wandering impostors and jugglers, 
who made thdr first appearance in Germany, al.Jout the 
brginning of the sixteenth century, and have since spread 
themseh·es over all Europe and Asia. lly the laws of 
England, gipsies were formerly subject to impt·isonment 
and fo1'fcitu1'C of goods, but they are now considered 
chirfly as rogues anti vagabontls, and are <lescribetl as 
~uch in tho vagrant act. 4 Iliac. 166. 

EHRETIA, in liotany, a genus of the monogynia 
or<ler, in the pentandria class of plants, and in the na
t1mtl method ranking untler the 4 lst order, as1ierifo
li,,. The fruit is a liilocnlar berry; the seetls solitary 
antl liilorular; the stigma _emarginatcrl. 'l'hm·e ai·e five 
species, trees and shrubs of the West Indies. 

EHRHARTA, a genus of the monogynia 01·1ler, in 
the hcxantl1-ia class of plants. The calyx is a two-valv
ed, one-ltowe1·et1 glume; the corola is a double glume, 
each two-valv-ed; the exterior one compressed, and scy
mital'-shapetl, transversely wrinkletl, and gashed at the 
base. There are six stamina, three on each side the pis
til, in a parallel line. The stigma is sim]ile, compres
sed, four-tufted, anti torn at tbe top. '!'here a1·e fil•e 
species; grass~ of the Cape. 
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EJECTIO"\E CtSTODL·E, a writ wl1irh fir• 
agarnst l11m who casts out thr gum·<lian from :rnJ land 
tlul'ing the minority of the hcil'. 

EJ-i::C..:T:MENT. Any rjcrtmrnt iR a mix.etl actiun, 
hr \\. l11ch a lessee for y~a1:s, "hen 011stl'1I. lll<l) n·covl·r 
Ins term and damages; it is i•cal in rrc;pC'rt of the Jan I· 
but personal in. rf'sp~~ of .the damage~. Sinre the illi:~ 
use of real action, th_is mL'\:cd. p1·occc11ing is become Uic 
common m<>t.hod of tryrng the title to l:\JH.ls or trucrnrnls. 
U.unn. on EJectmentfi. 
. The modern method ~f procN'1li11g in rjccfmrnt. rn. 

tu·cly. tlcpen<ls on a sfrrng of legal 1idion~: 110 adual 
lease 1s ma1k; n~ adual enfry by the plaiutitf; no :wtual 
ouster by the de!crn~nnt; but. alJ arc nH•1·1·ly i<lral fur tlie 
sole pu1·pose of trJ 1~1g· the t1t:~e. To this rut!, a h·a~o 
for a term of years is statetl m the lH'nrccding.C) to hare 
~ern made by hil.n who cl_a~ms titfo to the plaintiff, who 
1s ~;encrally an Hleal l1ct1t10us pcl'Son, wlio J1as rrn f'X· 
istc1we, though it ought to be a real pr1·son to au!iwrr 
for the dl·fc.~<lant's costs. ~n this prorceding, which is 
the drdaratio11, (for thm·e is no other pl'Orrss in tfih:1 ac
tion) it is also stated. that the lessee, in consequence r>f 
the flemisc. to him mad~, cntet·cd into the premises; and 
that the dr£rnda11t, wlrn 1s also now another ideal fictitious 
pnson, and whu 1s called the casual ejector, afterwards 
entered thl'rcon, :md ousted the plaintiff; for which ous
b.:r tl1e plaintifi. b1·ings tliis action. Under thi~ dedara
tion is writtvn a notice, supposed to be written h\· this 
casual C'jcrtor,. <lirccted to the tenant in possession.of the 
111·P111iscg; in which notice the casual ejector informs the 
tenant of the action brought by !he kssce, and assures 
him, that HS hr, the casual rjertor, has no title at all to 
the premises, he shall make no defonrc, and therefore he 
advisrs the tenant to appear in com·t, at a. ccl'tain tim(', 
and defend hiB own title, othc1·wise Jrn, the casual rjertnr, 
will Sllllcr jntlgmrnt to be hatl against him, hywhirhthe 
actual tenant will inevitably lie turned out of possession. 
2 Cromp. Prnc. 152. 

The ancient way of proceeding was by actual sealing 
a Jc:tse on the premises, by the 1mrty in interest who 
was to fry the titles; anti this methotl is still in use in 
the f'ollowin,g cases: 

First, Where the house or thing for which rjectment 
is brought is empty. Sccontlly, Whrn a corporation is 
lessor of the plaintiff, thry must give a letter of attorney 
to some person to cntcl' and seal a lease on thr land; for 
a corporation cannot mak~ an attorney or a bailiff ex
cept hy deed, nor can they appeal' liut liy making a pro
per pel'son their attorney by deed, therefore they can
not cuter an<l demise u11on the land as natural persons 
can. L. Raym. 1 S5. 'rhirtlly, When the several in
tc1·ests of the lessor of the plaintiff al'e not known, for in 
that case it is propel' to seal a JeaRe on the premises, 
lest they shoul<I fail in setting out in their dccla1·ation 
the several interests which each man possrssrR. Fourth
ly, Where the pl'oceedings are in an inferior court, they 
must proceed by actually sealing a lease, because they 
cannot make rules confess lease, entry, ancl ouster, tn• 
asmuch as info1·ior court~ have not authority to impri• 
son for disobrdicncc to their rules. 

It is a. genera! r ·:c, that no person can in any caae· 
bring an ejectment, unlrss he has in himself at the ti!°" 
a l'ight of entry; fol' although by the modern pracuce 
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the cli-fl:ntlani is 1;Lilp;rtl hy ruk of Colll'l, lo confc~s 
It·ast', t•nlry. and oustn. }Ct 1.hat rule '"a~ only design· 
rd to t•x1il·llite the tl'ial or tht• plaintiff"s t·ight, an<l not 
t1 1 gin liim a. 1·igl1t which hr had JHJt before; an<l there~ 
f1m•, wht•n it happens that tlir pr1·Hun clalmin.; title to 
th~ lauds has no right of rntry, he cannot mai11tain his 
a.tiun. 3 !Hack. ~OG. 

The damagt•fl rrcovcrc<l in these actions, though ior
m('rly Uwit· only intent, ;u·r now wrnally (since the title 
has be1•11 <·nnsi1lcrctl as the principal qurstion) yr.i·y small 
anti ina1h~1uatc, amounti11g commonly to one shiUingt or 
some othrr trh~ial sum. In orde1· therefore to complete 
the remedy, wlu.•n the possession has been long detained 
from him that has J'ight, an action of trespass also He~, 
after a rccovel' in t:jectmcnt, to 1·ccovcr the mcsne1pro
tits wltich the tcnaut in possession hacl wrongfully rc
cched; \\hich action may !Jc brought in the name of ei
ther the nominal plaintiff in the ejcctmcnt, o'r his lessor, 
against the tenant in pGsscssion, whether he is made 
party to UlC rjcctment, or suffers judgment to go by de
fault. 

EKEBERGIA, a genus of the class and order de
caudria mono,gynia. The calyx is four-pat·tc<l; petals 
four; berry contains five oblong seeds. There is one 
species, a tITe of the Cape. 

ELJl<~AGNUS,olcastci., or wild olfoe, a genus of the 
monogynia order, in the tctran<lria class of plants, and 
in the natural method ranking under the 16th order, 
calyciftorre. Thert' is no corola; the calyx is campanu
lated, quadrificl, superior; the fruit iR a plum below the 
campanulatcd calyx. There are nine species. The 1nost 
remarkable arc, 1. oricutalis, or eastern broa<l~lcavcd 
olh·e, with a large fruit, is a native of the Levant an<l 
11ome J>arts of Germany. The leaves arc alJout two 
inches long, and one and a half 1.Jroad in the middl("'. 
'l'hcy arc phtced alternate, and of a silver coloul'; at the 
foot-stalk of evc1·y lear thel'e comes out a pretty long 
sharp thorn, which are alternately lon.;er; the flowers 
are small, the irn;idc of tlw cmpalcmcnt is yellow, and 
they ha\·e a strong scent when fully open. 2. The an
gustifolia, without thorns, is that kintl commonly prc
l:ll't\'ed in the gardens of this country. The leaves are 
lbore than three inches long, and half an incl1 broad, 
and ba\·e a shining appearance ]ike satin. The flowers 
rome out at the footstalks of the leaves, sometimes sing~ 
ly, at other times two, and sometimes three, at the same 
place. 'l'he outside of the empalcment is silvery and 
Bludded; the inside of a pale yellow, and baving a very 
strong scent. 'l'he flov.-rrs appear in July, and al'C some
times SUCCl'eded by fruit. S. ri"'he JatifoJia, with ova} 
leaves, is a¥tive of Ceylon, anti some other parts of 
India_ 

'I'hc t1Vo fir.;t m:;,y he prnpo,gated by laying down the 
Joung shoot~ in autumn. 'fhey will tako root iu one 
Je11r; when they may be cnt off from tbe old trees, and 
tithl'r transplanted into a nm·scry for two or three ycal's 
tiO ~e trained up, 01· into places where they are to rc
mwn. The pl'Oprr time f'or this is in the beginning of 
March, 01' early in the autumn. They should be placed 
wbt1-e theJ may be screened from high winds, for thry 
grow very freely, and at'e a11t to be split by the wind if 
thry nt't' too murh cx111K1rd. The thi1•il sort is tno ten~ 
der to endure the Oj>tn air of Utis country; and there-
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fore wust be kept in a warm ~fi}\"l', except clnrin.r;- a 
shm·t time in the wai•mcst part uf the summer. 1''1•»m 
the flowers of these }))ants au aromatic and rordi.\l wntcr 
has been drawn, which is said to l1arn been successfully 
used in putl"i<l and pestilential fcY<':·s. 'l'he grnus elrea.i;
nus is not to be conrounde<l with the olcar;tc-r, or wild 
olive of Gerard, Parkinson and Rav. The Jar;t iii only 
a pa1·ticr4!ar species of olive, called by Tou1·11cfo1•t and 
Caspar Bnuhine olea sy)vcstris. 

EL.lEIS, a genus belonging to the natural ordrr of 
palm:e- The male calyx is hexaphyllous; the l'orola 
sexfid; the ~tamina six: the female calyx is l1cxaphJl-
1ous; the corola hexapetalous; the stigma tlirer; the 
fruit is a fibrous plum, with a tl1rce-valved nut or kN·
ncl. There is one species. from the fruit of whirh, 
resemblin.i; an olive io shape, the negroes extract the 
famous palm oil. 

EL£0CARPUS, a genus of the monogynia or1lcr, 
in the polyandria class ofplanto;, and in the natural me
thod ranking with U10se of which the order is duul>tful. 
The corola is pentapetalous :md lacerated; the cal,Yx is 
pentaphyJlous; and the fruit is a plum, with a wrinkled 
shell. There arc six species, trees of the East Indirs. 
One of th rm, the copalliferus, yields the 1·esin so useful 
as a varnish, callct.1 gum copal. 

EL£0DENDRUJ\1, ulirn wood, a genus of the pen
tandria monogynia class and order. Thcr01·1>1a. is li\"C
petalled;. drupe ovate, with a two-celled l'ut. Thci·c are 
two species, trees of Africa. 

ELAPHEBOLIUM, in Grecian antiquity, the ninth
month of the Athenian year, an~wcrin.g to the lattor }la rt 
of February and beginning uf March. It consisted of 
30 day8, an1l its name from the fr~tival claphrbnlia. 
kept in this month, in honour of Diana the lrnnfress, 
on which occasion, a cake matle in the form of a doct• 
was oflrred to her. ' 

FLASMIS. in natural history, a genus oftalrs, com-
11oscd of small plates in form of spangles, a11d eitl1cl' sin· 
gle, and not farther fissile, or if complex, only fissile to 
a certain degree, and that in somewhat thick lamin::e. 

Of these talcs there arc several varieties, somC' with 
~arge and others with small spangles, which differ also 
m colour~ aml other peculiarities. Sec TALC. 

ELA ST I CITY, or elastic force, that propel'ty of bo
dies with which they restore thcmselns to thcfr fol'rnC'r 
fi.gure, after any external pressure; Ueing the sau1c with 
what is otherwise called spl'inginess, nry ohserrn.hle 
in a bent bow, steel springs, and tl1e like. 

'I1hc1·c arc in nature a variety of activities; in some 
of which the causes a1·c rendered manifest by cxpcl'i
mc11tal inquil'ics; in othrrs, and among tlH"sc we may 
reckon elasticity, where no cause at all is discovcralite 
by the senses. 

A varirty of cxpcrimcntc; proYe the cxistrnrc of an 
elastic force. The separation of two hndiclii after im-
1mct, is a pl'oofof elasticity. Metals, semi-mrtal!'.I, stonc.'i, 
gems, fossih:i, cartilages, most fluids, as air, and crcn 
water, cxcl't an influence opposite to the direction of 
the force compressing them, and disco\ er a ten ency to 
return to their uatumJ state: which t<'ndrncy is in a.11 of 
them imprr~~rt, aml Je~s than thc force impressed; but 
must pct-feet 111 glass, ll'OI'), hardcncd steel, and c111·
tilat,"{'s. 
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l':lasticity ls inc1·cascd by augmenting the densil.y of 
a hotly: thus metals arc 1·endered more elastic by being 
beaten by a hammer: ancl their e]asticty, which was 
scarcely sensible before, by this process becomes very 
8ensible. Steel is more elastic when tempered, and its 
density is increased in the ratio of 7809 to 7738. 

Elasticity is sometimes increased by cold; thus the 
range of a cannon-ball is said to be greater wlien ~he 
canuon is cold, than when heated; and the string of a v10-
Jin, or a strel lan"lina, is inficctcll, and also l'Ccovcrs its 
situation, with less force in hot than in cold weather. 

Metal fibres, and thin steel laminre, exhibit no elas
tkity, unless sti·etche<l to a certain deg1·ee, and infle~ted 
hJ a ce1·tain force; as appears from la~ cortls, winch, 
if n little stretched and removed from then· natural state, 
discover 110 tcndcncv to return to it; and when the in
flt~rtion of a fibre is" vel'y great, the influence of elas
ticity seems to _bc in some cases annihilated; as appcai·s 
by the fibres of wood, which, intlected to a cet•taiu dc
,S'I'CC, remain quiescent, and have no tendency to recov
m· their fol'mer situation. The limits whcl'c the elastic 
power begins, or where it terminates,_ arc unkno:vn. 

Motion is supposed to be commu111cated or d1ffused, 
in elastic bodies, from the i)()int of im1lact to the remote 
parts; antl this supposition is gr·oundcd on the follow
ing experiments. 

If two ivory balls are suspended, so that their centres 
arc in one Jinr. The surface of one of them, D, is fresh 
painted. By letting them touch each other gently, A 
receives a small point of paint upon its snl'facc. Now 
by 1·aising the ball A, so that it may impinge with some 
violence on B, it will be evitlent that the surface of each 
ball has been flattened by the blow; for there is on each 
a rircular mark, shown by the paint struck off, and the 
other by the ]mint received; mu], as the balls retain their 
spherical figure after the i1;ipact, it is clear that the parts 
of the surface not only lost, but recovered their figure. 

Two glas• balls may, witl1 a proper degree of vt·lo
dty, so impinge on each other, that thein~erior p~rts of 
1 he ball will be broken, though the extenor contiguous 
C>'l the point of impact, be unbroken. 

Suspend two ivory balls from the same point, by 

~~·:,71~~e0~1:~1~ ~~·~~ .~;f~~it~n~ ~~;c~1 ~c~~~~;~~r Ulllwtii 
be r·etlecte<I always to the same height, and B will be 
impl'llcd to the same height. But if either A or B is 
bollowc<l, und Icatl inserted in the centre or near to the 
fJOsterior Rurfacc, neither I.Jail, though the weight he the 
same, will ascend as high as before the insertion of the 
'}eafl. 'The progrcssirn motion of the p~u'ts from the 
:l'Oint of impact is stopped by the insertion of the lead; 
and consCf}IH.'i1tly, foe force of restitution ant\ the change 
&f fi~u1·c, is less than before it was ~nsertc~I. 

The motion diffused from the pornt of impact to the 
:wrm otc parts of an elastic body, is continued for some 
timc, and diminishes g1·a<lually till it vanishes: and 
there seem to be two kinds of vibrations in the pal'ts of 
an elastic Uoth·; une of wliich is quick, and ca.lied a trc
'Dlor of its mil~u te ]iarts; and the other slower and lo11gt•1•, 
by whid1 its ligurc is changed, and an im11inging body 
:repelled. 

A stroke or fricti(m upon the edge of a glass, commu
Ditates a l.retnulous tnotion t-o !lie parts of the glass, 

which is vi•ihly t1'nnnnnirated to the wntor it may cerr
tain. A reed 01· stirk plaretl across the bottom of 1 
large glass bell. will fall when the glass is struck, the 
stroke producing a change of figu1·c. lf JOU hold a 
piece of metal near the brim or lip of a bell, without 
touching it, and the bell is sh'irkrn by a hard body, you 
will see 1t touch the piece of metal, and will !irar a sue. 
cession of sounds gradually tleraying. If tlw edg<> of the 
bell is pinched, and the fingers suddenly witlulrawn, the 
same sound is heard . without p1·odncin~any sensible mo.. 
tion towards the piece of metal, 01• displacing the reed 
across it. 

Those laws according to whirh alte1·ations arc prGdu. 
ced in the rest and motion. of hodirs upon tli<'ir collision 
arc called the laws of communj,·ation of motion. ' 

'Vhcn one holly strikes against another, if the lhu.• of 
direction of the impulse \>asses through the centre of 
g1·aYity of both the botlies, the impulse i• called full 0,.. 
direct, othe1·wisc it is callect an oblique impulse. 

The relative velocity of two bodies, is that vrlocity 
with which they approach to, or recede from, ead1 othrr~ 
and is equal either to the ditTci·cnce of the nloritics of 
bodies moving the same way, or to thl' sum of the ve
locities of bodies moYing contrary waJ11; for, if one of 
thr- bodies was at rest, and the other mond towards it 
01' from it, with the fore-mentioned difference or sum or 
velocities, the bo<ly in motion would ap1woach to, orre .. 
cede from, the body at rest, just as fast as the two mov. 
ing bodies a11proached to, or receded from, tach otl1er. 

If two bodies move in the fiame tlil'rction with equal 
velocities, they are relatively at rest. 

When the impulse is direct, and the bodies are·void of 
elasticity, the laws of the communication of motion are 
as follow: 

(!.) In all cases, the velocities after the stroke are 
equal; for the impulse ceases when ihc impinging bo
dies arc relatively at rrst, and nut before. (2.) If two 
bodies move the same way, and in the same l'ight line, 
that which moves fastest wi1l owrtakc the other,. an4 
the sum of their motions will be the sam~afterthe stroke 
as before: for, by the thil·d law of motion, so mucli mo .. 
tion as the slowest bouy gains, tbe swiftc.<.t body Jns1 :" 

(3.) If two bodies move contrary wa)•• the sum of then• 
motions after the stroke will be rq11al to thr d10'errnce of 
their motions before tlw stroke; fo1·, whilsl the strnngrst 
motion destroys the weakest, it also lo~rs an equal part 
of itself, the thit•d ]aw of motion. (4.) 11' the SUlil Of (WO 

conspiring motions, or the diffcn·m·c ol' l\~1~ conll-ary 
motions, be divided by the sum of the q;1bties~f m~t. 
tcr in both the moving bodies, the r1uo it wrll gr.e 
tbeir common velocity af'tcr 1he stt·okc. .) H tit? ve
lority after t11e stroke be multiplied into the quantity or 
matter in each body, the produrt will exprrss the quan
tities of motion in each body, after the stroke. (6.) The 
difference between the quantities of motion in e.itlier of 
the moving botlics before and after the stt·oke, 1s eqlllll 
to the IJ. uantity of the stroke. 

Example J, Let a ball of three ounres, moving widl 
nine degl·ecs of velocity, overtake ~nothc1: ball, oft'!° 
ounces, mo,·ing "ith four degrees oi nlor1ty: thrn will 
the quantities of motion befo1·e the stroke he 27 and 8, 
the common velocity after the sh'oke >1ill be 7, the q-
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tit.ls of motbn after the ~t,.okc wit! be 21 and 14, and 
Ille quantity of' the stroke will be 6. 

Example 2. Let the same balls move with the same 
.eloritics contl'ary ways; then wi1h the quantities of 
108lion 1.Jcfo1·e the stroke be as before; the common velo
city after tile stroke ,~-ill be s .~, the <1uantities of mo
tion after the stl'Oke will be l Ij, and 7 {· and the quan
tity of' the stroke 1 Sj. 

Wherefore, il" two equal bot.lies mo,-c in contrary di
rections. with crp1al velocities, as soon as they strike, 
both motions will be destroyed. And if a bo<ly in mo
tion strikes an equal budy at rest, it will communicate 
balf itB velocity 01· half its motion. And if one moving 
body owrtakes another moving body equal to the first, 
the common velocity after the stroke will he equal to 
half the d1tfe1·ence of their velocities before the stroke. 
But if they move in contrary dir~ctions, the velocity 
aftor the stroke will be equal to half the sum of the ve
lodties before the stroke. (7.) If a moving body stl'ikes 
against an immoveal.Jle oUstacle, after the stroke the 
whole will be dcstl'Oycd, and the quantity of the stroke 
will he equal to the whole quantity of the motion. (8.) If 
the moving Uody gt'avitatcs towards the immoveable ob
stacle, as whrn a stone falls uvon the earth, the quantity 
of tbe •troke is equal to the sum of the quantity of mo
tion added to the weight of the moving body; for the 
Wt1ght 1·cnmins upou the obstacle when the impulse is 
destl'Oyed. 

The sum of the motions of two bodies void of elasti
city, ma} be less after the stt·oke than it was before, 
hut it cannot he more. (9.) 11' a body moves after the 
strok1·, the same way that it movc1l before, the differ
enre of the n•loritics before and afte1• the stroke will be 
equal to the "docity lost or gained. Thus, in the first 
eumple, the vcl<1city lost is 2, and the velocity gained 
s. (10.) If the direction of the motion after the stroke 
ii contrary to the di1·ection of the motion before the 
etroke, the sum of the velocities before and after the 
stroke will express the quantity of the velocitv gained. 
Thus, in thr s<'contl example, the velocity is 5-}. the ve
lority gained ~ ~· 

When the i111pulse is direct, and the bodies perfertlv 
elastic, the laws of the communication of motion are dif· 
lerent from the foregoini;. For, 

(t.) Upon the collision of two elastic bodies. the force 
of elasticity is equal to the force of compression; and tho 
l>rce of compression in each body is equal to the quan
tity of the stroke. (2.) The whole fo1·ce of elasticity 
rurted at the restitution of both the springs, is double 
~quantity of tl1e stroke; for it is the result of two forces 
in contraJ'y direGtions, each of which is e<1un1 to the 
quantity uf' the stroke. Or if it may be conceived thus: 
tbesum of the chLr;ticitics is equal to thesmn of the quan. 
tities of the stroke in both bodies together; that is, lo 
double the quantity of the stroke in each sinp;le body. 
(S.) The eltbrt of the elasticity in each body, will be 
equal to the effect of the st1·oke, and in the same di1·cc
tion; for tl1e two equal and cunfrary elastiriiies in the 
lhrrner case, are cquirnknt to action and reaction in the 
latter. (4.) Wherefore, to find the velocity of eitl!e1• 
body aftt•r the collision, first find the common vclor1tv 
1rith which the bodies would move after tl1e stroke, if 
~ had been Yoid of elasticity, aml find also the ,·clo-

city lost 01• gained; then su~l\·art the ''e\ority lost fronl 
the common velocity 1 01· to the common nlodty add the 
velocity gaine<l; so shall the cliffl.:'rmcc or sum be then•. 
locity sought. But if the velocity lost be greater thau 
the common nlocity, then subtract th<' common vcloritr· 
from the velocity Inst, an<l tlie rcmaindtt' will gi.rn the 
vclority sought in a contrary dil'cction. 

'rlrns, in the first example before statccl, if we suppo~e 
the bodies to be elastic, the \1rlocitics aftrr coilision ''ill 
be 5 and IO, and, consecp1cntly the quantities of motion 
will he 15 and 2. 

In the secontl example, the velocities aft<'r collisioa 
will be q. aud 11 *' and the quantities of motion 4j C\nd 
23j. 

For a third exam]>le, Jet us su11posc two bodies in p1·0. 
po1·tion as three to two; the first at l'Cst, and the srcond 
moving towards the first with 40 degrees of velocity' 
then will the quanties of motion before the stroke be e 
anti 80, the common vclority after the stroke 16, the 
quantities of motion after the stroke 48 and 32, tlie 
the quantity of the stroke 48, the nlocity gained 16, 
the velocity lost 24. the velocities after the rrstitution nf 
the springs 32, n.nd s in a rontrar·y direction; the <1uan
titics of motion after colli~ion 96 and 16. 

In the first example, the sum of the motion before col. 
lision is equal to the sum of the motion after collisioni; 
in the second, it is greatcl'; iu the thil·d, less. 

Two elastic bodirs always recede from. each othcl' af
ter collision, and that with the same relative velocity with 
which they tended towards each other l.Jcfo1·e coliiaiun. 
Thus the relative "elocity before and aftu collision, ·js 5 
in the first example, 13 in the second, aml 40 in the 
thii·d. 

And in all cases, ••hethor the impinging bodies al'<) 
elastic or not, the sum of the motions in the same dir·"r· 
tion. an<l the diffe1·cnce of the motions in a contral'y di
rertion, arctlie same both befo1·c and after· collision. 

If two equal elastic bodirs move towowds each other 
with equal vrlocities, they will recede from each other 
after collision each with the sar.~e velocity. lf onr of 
them in motion strikes against the other at r<'st, it will 
communicate the whole vclucity, ~md remain at 1-rsUhcH~ 
If one ov<'rtakcs the other, they will interchange vclori
tics, an<l rontiuue to go on t.hc same way as before. If 
1hcy meet each other with different vclocitiC's. they will 
intm·change vrlocitics, and fly off from each other in 
contrary directions. 

11' an elastic body sti·ikes npon an immowablc clasl ie 
oiJstaclc, it will reLouud with the same velocity that it 
came. 

lf one of the impinging bodies is lial'cl, anil the otl1cr 
elastic, the laws of tlie communication of motion a1·c the 
same as if both the bodiC's we1:-e cla~tic'; for· the sp1·i11g 
will gil'e way, till the force of elasticity becomes equal 
to tlil' forre oC Comp1·cssion, that is, rloublc to the fjll:lH· 

tity of the stroke ill each bod~·; ancl the l'C~action of a 
hard body ai;ainst <louiJle the 11 uantity of olastidty, "ill 
produce the same cffert as n single quant~ty of clastirity 
in rach body, acting in contrary llil·l~rtious. 

If the impulse he obliqul'. it must hl' 1·rsolvrd into two 
impulses, one direct. and the other pa1·alld to the tan
grnt at thr pf)into~rollhdon. '!'lie cffcrt oftlic dircft im-
1iulsc mus( IJe com]lllted according to the la\\• bcl'ot~ 
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n::.:ntionr1l: the pm·alkl impulse will continue at'tor the 
collision th(' same in a!l l'Cspccts that it wa~ i.H'frll'r; uor 
"ill it pt·otlucc nny other effect, rxn·pt by means of the 
friction to make the bodies i·evolrc each about its own 
centre of grndty. . 

It often 11appcns that the cornnumicalion of motion 1s 
the imlispc11~ablc mcaus o!' obtaining some other effect; 
thus it i:; used to nail and Hatten bodies; in these cases it 
is not suffiricut. that the striking body has a certain quan
tit) or motion, tlic mass or quantity of matter must l>c i;u 
Jmiportiouctl with the velocity, as to produ<"c the rcquir
ttl dH.'Ct, without Sillitting 01· destroying· the body stl·uck. 

In architecture tlicl'c are many occasious, where it is 
necessary to drive piles; if the mass wl1ich strikes the 
I>ilC is small, it will not have force sunicicnt to drive it, 
and ifit is mored wilh considcrallle vrJocity, it will split 
tile head of the piJc; a lal'gc mass must thercfo1·e lrn usc<l, 
moving with less velocity. If small hammers and a g1·cat 
vdocity ai·c used to drive pivots of il·on into large i1ieccs 
of wood, the head of the pivot will yield, and yet not be 
tlrivcn into the wood; whc1·cas the effect will I.Jc answer
ed by using hammers of consitlcral.Jlc weigl1t, moving'' ith 
less velocity.· 

Gold-beaters and other workmen who flatten mrtals, 
make use ot' heavy hammers, and move them slowly; if 
they usc<l small hammers, and moved then1 swiftly, the 
1rnl'tS ol' the metal would b3 broken and dirided by the 
strokes. 

To prevent the i1ropagation of motion, and to deaden 
the Ulow, those that wol'k in their chambers, and arc ol.J
}jn·ed to use anvils, viacc the Ulocks that lwlc.l the anvil 
11},on a t•oll ol' 111a ting,, oI' up?n sp_rings; without this pre
caution, gl'cat pa1't uf the force unpl'csscd l.Jy the Jiam
mc1· would lrn tra11smittctl to tile tloo1·, and woul<l Cl'catc 
a shaki11g to tile p1·rJutlicc oftlie buildiug. 

1'hc 1wim:1plcs al.Jove laid down will assist iu explain
in°'thc 1·ccoil of cannon, fusees, and other al'l).1s; for you 
m~y consider the gunpowder as a spring which unbcntls 
or ex pane.ls ibcH' HI C\Cry dil'cction, I.Jut which can only 
act cllicaciou~ly against the hl'eech of the cannon and the 
ball. 

The action of the powder is that of two equal fo"ces 
an·ainst two untqual powers of l'esistancc, the ball and 
tl~c cannon; it may thcl'cf"ure IJe supposed, crete1·is pari
bus, to i111p1·e!,s them both with an c4ual r1uantity of mo
tion, Uut with cliffercnt ckg1·ees or velocity; that of the 
ball being as mud1 g1·eater as its mass is Jess than that 
or th,,; cannon, &c. 

The cannon, lhe musket, &c. especially if you take into 
the account the obstacles ,\hich retain them. arc much 
more difiicult to move tha11 the IJall witl1 wl:ich they are 
chat·gcd; \\hich, of cou1·se-, receives from the inllametl 
powdcl' a much g1·cater degree or velocity. 

There a1·c otltC'l' circumstances which contribute to 
augment the yeJocity of the hall, as tho lengtli ol' the 
11iccr, &c. which tlu nut come pr()Ual.Jly 1Jcfo1·c us. As to 
the rcroil in general, supposing the quantity antl r1uali
ty of the powdc1· the same, a gun recoils so much the 
n101·e as tile I.Juliet makes more resistance either by its 
weight or the wadding. 

A rocket tiics upwarlls, because its lower vart, which 
15 fired, prrful'll.l'i 1he oHicc of a spring, which acts one 
'-vay against the !Judy of tlrn rocket; autl ihc other way 
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against a volume of ail·; and as this spriug i:-i continual. 
ly i·euewctl Uy tl~e succr~!-ii' ~ inllammation ol' all tlic parts 
?r. the ro~kct,. its 111ot11m .Js a~l'l'il'l'al(·<l, fir:;t, bc•cnusc 
it is cont~tnetl u~ the bort.y 11.srll. and is tl1Cl'd111'l' ronUn. 
ual.ly add mg to lts ,·eloritJ; and sl·1~01J<\ly, hcc;rn~e the 
~vc1ght or rcsistan.cc .or t.hc rock.rt is <limi11islling t'\'t•i·\ 

rnstant hy the d1ssipatwn of the pa1·ts as tilt'y burn 
a\\ay. 
ELAT~, a i;cnus brlonging to the natill'al ordi•r nl 

palmre. 'I here IS nu male calJx; the corolla is tt·ipcta. 
lous, w~th t1.1ree stamin~. Thet·~ i~ 110 fcn~n.I(' rulyx; thr. 
cm·olla IS t1·1prtalous, with one p1at.1I; till' fruit is au 0 ,."1 
~cuminatctl plu111. rl'hcl'C lS one sprdf"'s, n. llilti\.c uf U1c 
East Indies, which gl'ows to the height ul' 14 fret. The 
natives chew the nut in the same ma11ucr as tlto arcca.oi• 
the leaf of the betel. 

ELAr.rER, in zoology, agcnusofinscrt~, belonging to 
the 01·d~r of r.?ko}Jtera: The a1.1tcmnre a1·r sctarcous; and 
an elashc sprmg or spmc project~ from the hinder ex
tl'emity of the breast or >!ntlcl' side o.f the Umrax. By 
means of this krncl of sprrng, the a111111al, wht•11 turiwd 
upon its back, contrives to k~1p up i11to thr ail·, antl so 
tum itself. J t ,·arics in size; ~ml when tl1r in.l:irrt is Jo•mg 
and newly metamorphosed, lts clytra are of a ~cautiful 
deep re<l; but in a few days tl1('Y change to a murh dal'k· 
e1· hue, and arc neal'ly ofa chcsnut colou•·· In the state 
of Ja.rvre it inhabits the tnmks of decayed trees, and is 
there transformed. 'Vith the hrl11 pf its \\ in,;s it issm·s 
from its prison, flutters 11po11 Jlowrrs, w:uulrrs orrrthe 
fields, and conceals itself in thickets or nn<lei· the bark 
of trees. Thern are SS species. 

ELATERIUM, a genus of tl1c monan<lria order, in the 
monrecia class of 11Ja11ts; and in the natu1·a l nu·thod 
ranking under the S4th ordc1·, cucurl>itaccre. Thne 
is no calyx; the corolla is salvcr.shaprcl; thf.' capsule in· 
ferior, unilocular, and bivah·cd. 'Jhcrc are two species, 
natives of America. 

ELATINE, a genus of the tetragyuia order, in the 
octandria class of plants; and in the natural ml'thnd 
ranking under the 15th order, innndatre. The ralJX is 
tctl'apbyllous; tile petals four; the capsule quadrilnrular, 
quadrh'alved, and tlcpresscd. There al'C two spl'cirs, 
annual aquatics of Europe. 

ELCESAITES, in rlrnrrh-history, a sert who made 
their appearance in the i·cign uf thl' ('mpl'1'01' Tra,1an, 
and took thcii' name from theit• leader Elrl'~ai. The 
Elccsaites keJJt a mean Uctwcr11 tlic Jc•ws, l.:hri~tians, 
and Pagans; they worshippctl hut one God, obst"rw.d 
the Jewish saUUat11, cirrumrision. and the other rerc· 
monies of the law. They rrjertcd the 1'1•11tatcud! ~nd th• 
l'i·ophets; nol' had they mo1·c respect for the Wl'llmgs o{ 
the apostles, particularly thosr of St. Paa l. 

ELECTION, is whe1•c a person has hJ law two. rrme
dirs, ano is compelled to dcrlarc which he" iU ah1dc by: 
thus a C'rcditor, in case of bankru11try, may either }Jl'l1~e 
l1is debt under the commissi011, or p1·o(·ccd at law; ~ut ID 
this case he is compelled to mak~ his clrctiu11. ~hea:" 
a.lso a person having obtainC'd a Jndgnwnt, a.~1<l 1s rnti .. 
tlrd to exerntion, he may eithct· tnkc his rcmrdy 
against the goods or the person, and lie 1~ay rboost 
cidwr; but if he proct•rd against the pl'f!tlln in thr first 
instance, he cannot afterwards have recourse to lhe 
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CJ; ~~~d~~l~~l:a~~\\~"t1c~~~~~1: ~~d ,!~~9" a~.:~~'.:~'.'.r~~ 
take the hod y. 

ELECTION OF a1suors. See B1i;,n0Ps. 

ELECTION OP A CLERK OF STATUTES-.\1ERCHANT, a 
writ that lies l'o1· the choice of a rlrrk assigned to take 
and make bonds, called statutes-merchant, am) is g1·ant
ed out of the chancery u1wn su,;gt·stion made, that the 
cle1·k formrrly a.i;,signeU is gone to dwell in another 

~~otia!:ll 1~::~~~·i~1t ~::0:~~1sf~~~~~~:gt1~:~~1~~~~~~8~f ~~ 
ebould drat •uni%. F'. N. B. 164. 

ELECTIOS OF F.CCLl-~8lAS'rlCAL PEUSONS. If any 
person that has a voire in clrctions, takes any rrward 
for an election in any church, cullcgr, srhool, &c. such 
election shall be void; and if any such societic~ resign 
their plarrs to others for rcwartl, they incur a forfeiture 
of double the sum; and the party gi,·iug, and the party 
taking it, arc therrhy rrmlered lncapahle of such place. 
JS Eliz. c. 6. See B 1snors. 

ELECTION OF \fEMBEns OF rARJ.IA'.\H.NT. Qualifica
tion of the candidatC's. No member shall sit or 'ate in 
either house of 1ial'liamcnt unkss he be 21 years of age. 
4 lost. 47. 

Thry must not be aliens-born; they must not be any 
or the twdvcjudges, because they sit in tlte lord's house. 
But persons who ha' cjudicial plarrs in the othrr courts, 
ecdesia6'tiral or ri\ ii, are eligibk. 4 Inst. 4i'"". Nor of the 
derg'Y; the rrason assigned for which is, that they might 
lit in the con,·o( ation. Nor persons attaintcd of treason 
or felony, for thC'y arr unfit to sit any where. Id. 

Bythe30C.ll.st. 2.c. J.a11d1 Geo. I. c. IS. in 
ordrr to 1>rrvrnt papists from sitting in l•ithc1· hou11c of 
parliamrnt, 1N prrson sl1all sit m· vote in either till lie 
has, in the presrncc of thc house, taken the oaths of al
legiam·r. supremacy, and ahjuration, &r. 

Sheriff's of t'Ountirs, and mayors antl bailiffs of 1Jo
roughs, a1·r not cligilllc in thcil· respective jurisdictions, 
u being returning officers; but a sheriff of one county 
••}be rl1oscn knigl1t of another. l Black. li5. 
I BJ snHal statutC's, no vcrsons ctincernc<l in the ma
nagem,..nt of any duties or taxes rrcatl'd since 1692, 
exrcvt the rommi.c;sioncrs of the trcasur.'; no1· any of 
tht offircl's following, 'iz. com111issionc1·s of pl'izes, 
trans1lnrts, sick and \VOllllllrd, wine lirrnrrs, 1H1. V} aml 
rirtualli11g; sct.Tctarirs 01· receivers of prizee; comptrol
lers 11f thr :ll'ln'.\' accouuts; agrnts fm· rl'gimeuts; govcr
DOJ'S ol' plantatio11s; officers of Minorra or Gib1·altar; 
efti rrs of the rxrisc and customs; rlr1·ks 01· deputies in 
thr St'Vt.'ral oflins of the treasut'), exchC'quer;navy, vir-

. tualling, admil'.llty, pay of tlic ~U'my or navy, sec1·cta
rks 1Jf slate, 1o;alt, stan111s, ap1wals, wine licences, liack
bt')'-"oad1cs, hem krr·s, aiul pedla1·s; nor any pe1·sons 
that hold any 1ww offir<• undrr the crown, Cl'co1tcd sincr 
1~05, are cai1able of bl'ing elected. l Bl ark. 17 5. 

But this shall uot l'xtcnd to, or exclude the tl'rasu1·cr 
or I Olllptrolll'I' or the ll<L\) • Sl'CTcta1•y Of the tren~ul'y, 
IWCl"t'tary to tl1t· rhanrrllnr of the rxcheque1·, secrrtaries 
of th.- a1l111iralty, umkr scnrtary of state, deputy pa)
'!'astn of tltc army, 01· an) pe1·son holding any offirc for 
lifp, or 80 long ilS he shall be ha' e himsdf '"ell jn his 
offirt'. "Gt·o.11. c. 22. 

11~ the 6 Anne, c. 1. s. 26. if am' member shall ac-
YOJ., I. 111 

crpt an office ot profit under the crown, except an olli
Ct'l' of the al'my or navy accepting a new commbsion, 
his election shall be void, but he shall be capable of be
ing re-elected. 

No person having a prnsion from thr crown during 
pleasure, shall be capable of being elected. 6 Anne, c. 7. 
s. 25. 

By the 22 Geo. Ill. c. 45, no contractor with the .,fti
cc1·s of' govcrnmrnt, or with any other persons for tl1c 
Sl'I'\ kc of the pulJlir, shall be capable of heing dcftrd, 
or of sitting in the house. as long as he holtls an)· such 
contrart, or derives an) benefit from it. But t!tis docs 
not extend to contracts with corporations, or with com· 
panics, which then consisted of ten partnrrs; or to any 
pcl'son to whom the interest of such a run tract !ihaJI ac
crue by ma1"t"iage orope1·ation of law, fo1· the first twelve 
months. Aud if any person disqualified by surh a con
tract shall sit in the house, he shall fo1-feit 5001. for evrry 
day: and if any person who engages in a contrart with 
government admits any member of parliament to a share 
of it, he shall forfeit 500/.. to the prosecutor. 

No person slialJ be capable to sit or vote in the house 
of commons for a county, unless he has an estate, free
hold ar copyhold, for his life, or some greater e~tatc, of 
the clear yearly value of 6001. nor for a city 01· borough, 
unless he has a like estate of soot. and any other randidafr, 
or two electo rs, may rcqufre him to make oatl1 thereof 
at the time of clertion, or before the day of the meet
ing of parliament; and before he shall vote in the house 
of commons, he shall dcliYer in an arcount of his 'Jlla
lification. anti the value therrof u111k1· liis hand, :uul 
make oath of the truth of the same. But this shall not 
extend to the ddcst son or heir appar·cut of a pcC1·, or 
of any pnson qualified to serve as kuight of a. shi1·c, 
nor to tlic mC'mbcrs of the two univel'slties. 9 Anuc, c. 5. 
3S Gr.o. II. c. QO. 

Q1wlijicalion of electors. No person shall be admitted 
to 'ote 111Hll'1' the age of twenty-one years. This C'X· 
tends to all sorts of members, as well for boroughs as 
countit's. 7 & 8 W. c. 25. 

Every C'lec:to1· of a knight of a shire, shall h:ffe frcr
hold to the ' 'a lue of 40s. a year within the county, which 
is to be clear of all charges and deductions. l'xn·pt par
liamcnta1·y and parochial taxrs. 1 RI ark. I i2. 

No 11c1·son shall vote in right of any frrchold, gr:111tcd 
to him frauduk11tly, to qualify him to vote, aud cHry 
}ll'l'Son "ho shall prepa1·e or execute such con\ CJ a11cc. 
or gin his \'Ole under it. shall fo1·frit 40l. to Annr. r. 2a. 
~o person shall vote for a knight of the shi1·c without 

having be.en in tlie artual possession of the rstatc for 
which lie mfrs, or in the rC'ccipt of tlte 1·t· nts or 1>1·olits 
tlie1·eof' to his own use, abovt' twcln~ <·•\lt1nL1a1· rnontlis, 
unkss it coml' to him by desce nt, maniagr, mal'l'iagc .. 
settlement, devise, or promotio11 to a IJeul!licc or (Jfhte. 
JS Geo. 11. c. I. 

f\o pt•1·son convicted of peijnry shall be capable of 
\'Oting at an elcrtion. 

No person shall ,·ate in resprrt of an annuitJ m· rr11t
rl1arge, unl t•ss registl'rrd "ith the clerk or thr 1warc 
tweh·e ra lcmlar m.untl1s IJrforr. Surh annuity ur rent. 
clia1·gr issuin.~ out or a frcrhrild t•stat1•. 

l\o pt'rbon shall rnte for a knigi1t of a shirr, in re~ 
spcct of me.suages, lands, or tenements, which hale not 
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been charged to the lan<l-ta..x six calendar months be
fore. 20 Geo. UL c. 17. 

No person shall vote for any estate holden by copy of 
court-roll. 51 Geo. II. c. 14. 

Jn mm·tgaged, or trust-estates, the mortgager, cestuy 
que trust, shall vote, and not the trustee or mortgagee., 
unless they be in actual possession. 

AU conveyances to multiply voices, or to sport votes, 
shall be void; and no more than one voice shall be ad
mitted for one and the same house or tenement. 

The right of elections in boroughs is various, depend
ing entirely on t:1e several charters, customs, and con
stitutions of the respective Jllaces: but by 2 Geo. II. c. 
24, this 1·ight of voting for the future sldl be allowed 
arcortling to the last determination of the house of com
n10118 conccming it. An<l no person, claiming to vote 
in t•ight of his being a freema11 of a corporation (other 
than such as claim by birth, marriage, or servitude), 
shall be allowed, unless he has been admitted to his 
freedom twel·, e calendar months before. 5 Geo. Ill. c. 15. 

Of election. As it is essential to the very being of 
parliaments that election should he absolutely free, all 
untluc influence whatever u11on the e1cctors, is illegal, 
and strongly prohibited. As soon, therefore, as the 
time and place of election within counties or bo1·oughs 
are fixed, all soldiers quartered in the place a1•e to re
move, at least one day before the election, to the dis
tance of two miles or more, and not to return till one 
day after the poll be e~ded, exrept in the. liberty of 
Westminster, or other rC'sideucc of the royal family, in 
respect to his majesty's guards, and in fo1'\ified places. 
8 Geo. II. c. 50. 

By the 7 aml 8 W. r. 4. to prevent bribery and cor>up
tion, no candidate, after teste of the writ of summons, 
or aftrr a place becomes vacant in pal'iiameut time, 
shall, by himself, or by any other ways or means on 
his behalf, or at his charge, before his election, chrcct
ly, or indil'cctly, givr, or promise to give, to any elec
tor any money, meat, tlri11k, provision, present, reward, 
or ente1·tainmcnt, to, or for, any such elector in parti
cular; or to any county, city, town, borough, port, or 
place in gene1·al, in order to his being elected, on pain 
of being incapacitated. 

To guard still more against gross and fiagrant arts 
of hribe1·y, it is enacted by 2 Geo, II. c. 24, explained 
and enlarged by 9 Geo. II. c. 38. and 16 Geo. HJ. c. 
1 I. that if any money, gift, office, employment, or re
ward, be given, or promised to be given, to any voter, 
at any time, in orde.r to influence him to Kive. or with
hold his vote, as well he that takes, as he that offers 
such a bribe, forfeits 5001. and is fur ever disabkd from 
voting and holding any office in any corporation, unless 
before conviction he will discover some othel' offcndC'r 
of the same kind, and then he is indemnified for his own 
offence. 

If the election shall not be determined upon view with 
the consent of the freeholders there present, but a poll 
shall ~e demanded, the ~ame shall commence on the day 
on which such demand is made, or on the next day at 
farthest, (if it be not Sunday, and then on the day after) 
and shall be proceeded in from day to day (Sundays 
cxrepted) until it be finished, and shall not continue 
!1!01-e than fiftee11 days (Sundays excepted) and the poll 
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shall be.kept.open seven hours at least •arh day, lie. 
tween eight m the ,morning. and eight in the neuing. 
25 Geo. IU. c. 84. rhc sheriff shall allow a rheque. 
book f~t· _every poll-book for each candidate, to be 'ke t 
by theu· mspectors at the place of taking the poll. 1~ Geo. II. c. 28. 

By the 34 Geo. Ill. c. 73. in order to expedite the 
busrness at electwns, t!1e returnm.g officers a1·r enabled 
o~ 1:equest of the candidates, to appoint pe1·sons to ad: 
mrn1stcr to voters the oaths of allt·gianrc, suprrmar 
the tleclaratiou of fidelity'. the oath of abjuration. a[J 
tl~e decla1·atio!1 or a~nnat10n of the effect thei•cof~ pre .. 
'' iou_s~y to then• Cf~mmg .to vote; and to grant the voters 
cert1hcates of then• havmg taken the said oath, without 
winch certificate they shall not be permitted to votr it 
they are required to take the oaths. ' 

An.u ever.i: freeholder, before he shall be admitted to 
poll for a kmght of the slnre, shall, if required by a 
carn.11datc, or any electol', make oath of his qualification 
to \'ote, in which rase the sheriff and clerks shall enter 
the place of his.freehold, and the plare of his ahodr 88 
he shall di"dose .the same.at the time of giving bis v~te, 
antl shall euter JUrat agamst the name of evrry sucll 
voter who shall have taken the oath. 10 Anne, c. u. 
s. 5. 

Of the return. After the election, the name.~ of the 
persons chosen shall be written in an indenture, under 
the seals of the electors, and tacketl to the writ. 

The election being closed, the returning oflicrr in hit .. 
roughs retums his precept to the sheriff, with the per· 
sons elected by the majority. Aud the sheriff' returns 
the whole, together with the writ for the county, and 
the names of the knights elected thereupon, to theclerlt 
of the c1·own in chancery, bef01·e the day of meeting, 
if it is a new parliament; 01• within fourteen days after 
the election, if it is an occasional vacancy; and this un .. 
dcr the penalty of 5001. If the sheriff does not retu111 
such knights 011ly as are duly elected, he forfeit• by 
stat. H. VI. tool. and the retul'lling officer of a borough. 
for a like false return 401. and by the late statutes they 
are liable to an action at the snit of the party duly elect
ed, and to pay double damages, and tht• like 1..,medy 
shall l>e against an officer making a doulJJe retu1·n. l 
Black. 180. 

If two 011 more sets of electors make each a return of 
a different member (wl1ich is called a double election), 
that return only which the returning officel'to whom the 
sheriff's pl'ecept was directed, has signed and scalrtl. 10 

good; and the members by him retul'lled shall sit until 
displaced on 1iet!tion. Sim. 184. 

On petition to the house of commons, rom1lla.ining of 
an un<lue election, forty-nine membcJ's shall be rhoscn 
by ballot, out of whom each party shall alternately 
strike out one. till they are reduced to thirteen, wh~, 
together with two mo1·e, of whom each party shall nonll· 
nate one, shall be a select committee for <lct.ermining 
such ~ontrovertetl elertion. 10 anti 11 Geo. HI. c. 16. 

EurnTrn:v, in n11n1bc1·s, is with regard to combina· 
tions, the different ways of taking any number of quan .. 
tities given: thus, the quantities a b c may be taken dif· 
fcrcnt ways, as ab c, or <Lb, a c, and a, b, c. 

ELECl'IYE attraction, hi chemistry. The union of 
heterogeneous substances is effected in many instances 
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ll)' elective ai!raction, i. e. a substance quits another 
with which it was before combined, to unitt! with a 
third, to which it is then said to have a supe1·io1· affinity. 
Thus, wht•n potass is added to sulphat of magnesia, in 
watcl', thr suJp)1Uric acid seizes the potass by its supe
rior affinity, and the magnesia is ?Jrecipitated. This is 
siniple ajfinit?f: but if the potass is added in union with 
carbonic arid, the. latter will seize the magnesia at the 
moment nf its disengagement, fOl·ming carbonatof mag
nesia; and the sulphuric acitl having combined with the 

1 potass, forming snlphate of potass, we have a case of 
double affinity. When several l>0clics are. mixed, decom
positions and new combinations often take place, which 
would not ham been p1·oduced had the bodies been pl'c
sented in a separate state. lf for instance, into a solu
tion of sulphat of ammonia the.re is pnure<l nifric acid, 
00 derompnsition is produceLI, l.Jccause the su1pl1 ·:1·ic 
acid ha.CJ a st1·onger affinity for ammonia than nitl·ic 
acid has. llut if nitrat of potass is pou1·ed in, we obtain 
by evapol'ation t~o new bodies, sulphat of l~~tass and 
nih'at of ammoma. Such casr.8 of clecompos1bon were 
called by De1·gman cases of doulJle elective attraction; a 
name which is excJedingly proprl' when thel'e are only 
four bodies conccmed. But as there a1·e often more than 
four, it is necessat·y, as l\.fr. Mo!'Veau olJser·vet.I, to e111-
ploy some mo1·e comprehensive te1·ni. The phrase 
compound alliulty may be employed with Jll'opriety, 
comprehending under the te1·m all cases whe1·e more 
than three bodies are p1'esent, and produce cembinations 
which would not have been f(H'metl without their united 
action. In these cases the affinity of all the various bo
dies for each othei· acts; and the resulting combiuation 
has been supposed to be produced by the action of those 
affinities whicR arc strongest. 

'l'hc manner in which these combinations and decom-

f':ii\\~en~~~~~/~~c;:~.:.~~i~1~,~:s 0:Jla~~~~h~;.ic°~~iJ~~c~ 
62; that between nitric acid and amonia = SB; that be
twren the same acicl antl potass = 50; a.n<l that between 
thesulphuric acid and. ammonia= 46. Now, let us sup
pose that all tht'se forces a1·e placed so as to draw the 
ends of two cylinde1·s crossing one another, and fixed in 
the middle in this manner: 

Potass. Nitric acid. 
50 .. x .. 

46 
Sulph. acid. Ammonia. 

96 
It is evident that as 62 and $8 = 100 are greater than 
50 + 46 = 96, they would overcome the other forces 
and •hut the rylinders. Just so the affinity between am
m1mia a11tl nit1·ic acid, together with that between sul
phuric acid and p•ltass, overcomes the affinity between 
arnmonia and sulphu1·ic arid, anrl tlrn.t bctwern nitric 
acid and pot:ns, anil vrodures new combinations. 

It has been supposed that in all cases of compound 
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affinity, there are two kinds of affinities to be consider
ed: lst. Those affinijies which tentl to presl·r,·e till' old 
compound, these Mr. Kirwan has called quiescf'nl affi
nities; a.nil those which tend io tle~troy them, whicli he 
has called dlvcllent affinities. 

Thus, in the instance above given, the affinity IJe .. 
tween ammonia and sulphtu·ic acicl. a11d that betweert 
nitric acid anti. potass, a1·e quiesce11t affinities, which 
endeavour to pl·rserrn the old compnund; an<l if they 
are strongest, it is evident that 110 new compound can 
take place. On the contrary, the affiuity bet\\een potass 
and sulphuric acid, and that between nitric arid and 
ammonia, are (livelJent affinities; aml as they are in this 
case st1-ongest, they actually de:;fa•oy the former combi
nations and form new ones. 

It has been supposed that when two of those salts 
which mutually tlccomposeeach other are mixed togeth
er, the decon~position instautly takes place in conse
quence of the force of affinities alone, independaet of the 
propot·tions of the ingredients. 

Thus when sulphat of potass and nitrat of lime arc 
mixed togethel', it was supposed that the sulphuric arid, 
if present in sufficient quantity, combincf:I with the whole 
of the lime, and disengages the nitric acitl and the pu
tass, which also con11Jinc till the Jeast abundant uf the 
two is saturated. But if this was the c~se, some of the 
four ingredients must be left disengaged, as the propor
tions of the ingrndicnts of the salts formed by the foul' 
ingredients arc not such as to saturate each other. Ac
cording to Mr. Ki1·wan's experiments, the proportions 
of acid and alkali in the four followi1lg salts are as 
under: 

Sulphat ofpotass { ~~;~ss :~~.48 
Sulphat of lime {if,~:~ 1 ~~ 
Nitrat of potass { ~~;~ss ' :~~.7 
Nitrat of lime { tf::!e 

1 ~~.7 
Now let snlphat of potass and nitrnt of lime be mixed 

togethel'; let the quantity of sulphat or potass be surh, 
that the acid contained in it amounts to 100; and let a 
more than sufficient quantity of nitrat of lime be added, 
to saturate the sulphuric acid with lime. It is cvidt•11t 
that for that purpose 70 oflime must he present; and the 
quantity of nitric acid combined with these 70 must be 
12S.8. This quantity \Voulcl require fur satur·ation 
145.7 of potass, but there are only 121.46 in the mix
tu1·e; consequently there ought to exi!=lt in the II\ixtu1'e, af
ter the mutual dccompqsition of the salts, a quantity of ni
tric acid in a state of Hbrl'tv. But the fart is, that no 
such excess of' acid exists in ~the mixture. This is a suf
ficie.nt proof that the decomposition does not take 11laro 
in the manner that has been supposed. It may ho said, 
indeed, that the composition of these salts may not be 
sutlicicntly known to warrant r<'asoning from it. But 
be the 11roportion Qr the ingredients what it may, still if 
the decomposition was absolute, as has been sujlposcd, 
when mixed in any proportion whatever, except in one, 
some or the ing1•edients ought to remain disengai;ed: but 
as this does not ha11pen either in tbis case or in any 
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other, we ha<e a right to conclude that the decomposic 
tion is not what it has been considered. 

~ . When two saline s r)lntions arc mixed together, 
cith r 1· no apparent changr takes place, 01· a. prcci11itate 
is ful'lncll. Let u~ con8itlcr each of these cases. 

Wh (' n no prcd11itation takes place, the twa salL'i 
no doubt rnmbinc tog('tht•r, and f'ot·m a rompounil con
sio;ting of tl1c two adds and their ba~ws; and the degree 
ol' saturation must be the same as before mixture, be
cause tlH' 1n·oportions and the affinities must continue the 
s.nue. Hence the reason that in these cases the1·e a1·e 
n~n-1· any indicntinns of' any of the ingt·edients IJeing 
dis1·1&J.;il;t,re<l from the.• others. Hence also the l'eason th tt 
Whl'n two salts arc di"lsolved in watert thry increase the 
solulJility of carlt other·, tlH'ir mutual affinity serving as 
nn additional counterbalance to the cohesion of each. 
'l'hus Vauqurlin has sl1ow11 that saturated solutions of 
sulphat of lime, alum, and sulµhat of potass, are eapa
blc of dissolving a gt·eatrr proportion of common salt 
than pure water i~. 

S. When two salts may be mixed together without any 
1n·cripitatio11 taking plare, it i5 a proof that all the salts 
capable of being formed by the componrnt parts of each 
arc soluhlc. Hence the alkaline sails very rarelJ occa
sion a prrcipitatr \\hen mixed togrthcr, nm· the earthy 
salt!-i when the :trid combined in each is such i-!S to form 
so1uhk salts with all the earthy bases, as 11itric ,\rid, 
muriatic acid. On the other haud, wlH'n a precipitation 
takes place, some two of the ingredients form an insolu
ble compound; con~equently we can rasily drtcrmine bc
fonhand whether or not a precipitate \\ill take place. It 
is from this precipitation chiefly that double tkcompu
sitions have been determined. It is ob,·ious that thry arc 
occasioned not by thcsupt'.riority of the affinity of the in
grr1lients which precipitate, but by thr st1·ong tendency 
whkh these ingredient'l have to cohere togrthcl'; the con
srqurnce of which tendency is, the exclusion of the other 
component parts. and the precipitation of the massec:; as 
they form. It may be considered, then, as a gcnet·al Jaw, 
that u whrnever a salt is insoluble, the h•rn ingl·edicnts 
which compose it, whenever they meet in a solution, pre
cipitate in comliination." i,or this gcnc1·al law we a1·c 
irulcbtc<I to l\fr. Bcrtholkt. 

Thus barytcs forms an insoluble compound with sul-
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1~1uric acid, phosphoric arid, oxalic ncid, tartl\l'OUI add 
~"· ~onsc~uently when a ~".It, whose bac;e i& tlint eaith; 
·~ ~Hxrll with a salt conta~111.ng any of tht.•sc ach.l'i, a fll"f.o. 

Clprtafion l~kcs placr COll"i1St1ng of the bat') k9 con1binf'Cl 
with the •CHI. Salls of lime fol'm a precipil•le with ox. 
alats, tarfritc8, citrat!i, phosphats, ttuat!i, aAd sumetim'-8 
with snl phats. The alkaline carbonats O('fa1'ion a pre. 
cipitatl' in au tl1e Cal'thy saHs, b~cause all the cart1r1 
c~1'.bo11at~ al'c unulublr. ~schtc of kcttl ucrasions a pre. 
c11.utatc 111 sulphats, muriats, pliospliats, mnritaf.c!il, l\:c. 
Nitrat of silver in the muriats. llut it would be endl<'SI 
to run onr all the precipitates orrasioncd by the rnix. 
ture of' salts; cvc1·}' pe1·:;ou may ascertain tl1em mtttlT 
by ollsel'\'ing what salts arc insoluble. 

It ought to be observed, however, that the prtripita. 
tion takC's 111ace, not l.Jccause the salts are in"'ulubJe in 
water, but because they ar•e insoluble in the particular 
solution in which the pl'ecipitate apprat'!ol. Now ifthil 
solution happens to be capable of dissoh ing any partiru. 
lar salt, that salt will not precipitate, even though it is 
i11solu1Jle in \\atn. Ile11ce the reason \\hy preripitatrs so 
ol'trn disappear when there is present in the solution an 
c:\cess of acid, of alkali, &c. 

This law has been still further generalized by Btrtl1ol
lct. \\ hen diQerent salts arc mixed together, they stpa.. 
rate citl1l'l' spontan,..ously, or on cnporation, according 
to the order· of thci1· solubility. Those which are inso
luble pn•cipitate immcdiatrly on the mixture, and U1ose 
"hirh arc. lrast soluble c1·ystallize first when the solution 
is crnpurated. Potuss forms '\ ith sulphuric arid a aalt 
murh l<'ss soluble than sulphat of soda. Henre tht re .. 

~(~.~ s~~~1;,{1 ~ ;.i' ~~~~~1:11a~~p e;s~~ :~!~~; vl~ll~ :::~:r.;r ~:~ 
than soda: for if sulphat of soda is mi~ed "ith tht great
er· 11umhrr of the sails of potass, sulphat of putass is o~
tained by evapor.ation. 

Ilut in case where two !inlts are mixed togt>thrr, the 
resulting salt• arr much infturnred by the proJIOrtionscrl 
the ingredients. The samr salt• arc not obtain•d if tire 
ingredients a1·c mixed in one. 1>roportion, that •ould be 
obtai11rd if tht•y we1·c mixed in auothCJ' pro11ortion. This 
will appear evidently f1·om the following experiments of 
Bcrthollet. 

Salts Mixed. •ropor- Precipit2tc. First Evaporation. I Second Evaperation. Mothe:rWa&a'. 
•ions. -----l\iti·at of Jimc Sulphat of lime 

Nitrat ol potass A little Rulphat ol' Little 
Snlphnt of p,.,tasc;; Sulphat ot' lime potass -.- Sulphat of potass ~itrat ol ]mtass 

Y~ry little Ditto Ditto Sulphat of potass 
Sulphat of lime 

Sulphat of lime 

Sulphat of lime 
1'itrat ol'potass 

Abundant Ditto Ditto A very little sulphat 
Nitrat of potass of lime -

8ulphat or soda 
-:-, Sulpl1at of lime Nitrat ofso<l" I :N"itrat of soda Abundant 

~iti-atoflimr ----
Ditto 2 J Ditro Ditto t Ditte Abundant 

1 
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Salts Mi1:ec:1. ~'~~~~~- 1"i1 :.t Eo-sporntion. I Second £n1poution. Third Ev:ipora"tion. Mother Water. 

~-d -
1 

Sulphaturpotass Nitmtof'potass Nit1·ar;;fS;;;ra-------
~~ ~ ·~ oF .~~a~: 1 A little .nitrate of Some su.lphat of' Some nitl'at of pot- Conside!'ablc 

~----~--~-··--- ass ------
2 I I Sulphat. of' potass S~lphat ol potass -

Ditto 1 Sulphat of potass Sm~1~8mtl'at of pot- ~:~~~i ~~ %~',\~ss C1111siduable 

--===-1-=-=----=--=----:---=--~----=-----

~1·~~r!t0~/1':~::· ! Nitl'atof potass I ~~'.~;~·:,~~:1t!~'J0• Abundant 

Ditto Muriat of potass I === Abundant-

Muriat of potass Nitl'at or potass I Muriat or puta:i.s 
~itrat of lime Some muriat of do. Somo nitrat of clo. AIJu1Hlant ---====---=--1 oulphatofpotass i\ •· . ==--= 
Sulphat of potass Sulphat of potass Muriat of do. 1 .• rui iat 0~ pot.tss . Consitlcrnblc 
Muriat of magnes• s .. Jph.ot pot. &mai;" Sulph. ol magm'srn 

1

1\lnl"iat Oi'Votass ----------
Ditto Ditto Sulphat of potass & Ditto Di Ito 

magnesia 

The mother-water, or the liquid which remains when 
miitures of salts al'e sepuated by Cl'ystallization, al
always contains sevCJ·a1 salts, or rather their component 
parto;, which are prevented from crystallization Uy their 
mutual artion on each other. Hence the quantity of this 
mother.water is always the greater, the more solul.Jle 
the salt• nl'e, that is to say, the less disposition they have 
tocnstallizc. 

ELECTOR, a ]lCl'SOn who has a right to elect or 
rhoosc another to an office, honour, &c. Elector is pnr
tict~arly, antl l>y 'vay of eminence, applied to those prin
c" of Gcl'many in whom lies the 1·ight of electing the 
tmperor; being all sovereign Jlrinres, and the 11rincipal 
meml.lers of tile empire. The electoral college, consist
ing of all the clertol's of the empil'e, is the most illus
trious antl august body in Europe. Bellarrnine and Ba
ronius attribute the i11stitution of it to pope Gregory V. 
and the emperor Otho III. in the tenth century; ofwhith 
01•inion are the generality of l1istorians~ an<l particular
ly the ranonists: however, the number of electors ''as 
unsettlcu, at least till the thirteenth century. In IS56 
Charles IV. by the golden bull, fixed the number of 
electors at seven: three ecclesiastics, viz. the al'ch!Jishops 
uf Mrntz, Treves, and Cologne; and four srculars, viz. 
the king of Ilohemia, count palatine of the Rh in~, duke 
of Saxony, and mal'quis of Brandenburg. In 1648, tl11s 
order was changed, the duke .of Bavaria being put in 
the place of the count palatine, who, having acccpteil 
the crown of Bohemia, was out-la.wed by the emperor; 
but being at kngth restn.·ed, an eighth clectm·atc was 
erected for the duke of flav1u'ia. In t692, a ninth clcrto
r;lb~ was created by the emperor Leopold, iu favour of 
!hr tluko ol' Ilanovcl', of the house of Ill'unswic Lunen
burg, 

Thrrc arc now, or at least were a short time since, 
trn dcctol'!-1, viz. the king or elector of Bohemia; tl1e 
(')i"-to1· of Bavaria, now a king also: the elcrt<H' of s.ax-
011): the clcctol' of Ill'andenbul'g (king of Pl'ussia); 
the elector of' Hano1•er, at this moment, by an usul'ped 

authority, king of Prussia also; the elector arch-chan .. 
ccllor of the rmpire, whose resi dl~nce is at Hatisbon; 
the elector of Saltsburgh; the elcctol' of Baden; the elec
tor of Wm·tembul'gh, aml the elector of Iks~e. 

1:LECTR1GITY, is a term used to denote the ope
rat10ns of a very snbtile lluicl, in most cases invisible, 
but '~1 liic.h sometimes becomes the object of om· senses, 
pl'~vrng 1tsrl.f to be one of the pl'incipal agents employ
ed m ]l1'1Hlucrng the phenomena ol' natu1·e. 

llistory of discoveries relati\1e to electricity. 
The attractive· power which amber and other rlcctric 

bodies arquirc by friction, was long known. to philoso
phers; and it is almost unnecessary to remark, that this 
branch of science derives its name from o,\1up°' (elec
tron), the Greek 'vorcl for amber. The othet· electl'ic 
1n·opc1·ties were slowly discovrred. l\Ir. Boyle was the 
first who had a glimpse of the electric light; as he re
marked, after rubbing some diamonds in onle1· to give 
them the power of attl'action, that they alfo1·tled light 
in the dal'k. 

Otto Cue1·icke, burgomaster of ::\fagdcburg, maflc an 
electric glubc of sulphur; and by whitfo1g it about in a 
wooden frame, an<l rubbing it at the same time with his 
hand, Lie pcrfol'mctl Yarious clcctl'ical cxpCl·imcnts. He 
added to the stock of knowledge the cliscovel'y that Q. 

body once attractetl by an excited electric was rc11clled 
Uy it, and not attracted again till it ha<l touched some 
other body. Thus he was able to keep a feather sns .. 
pended in the air over his glol)C of sulvliur; !Jut he ob .. 
served, that if lie tlrorn it nra1· a linrn thread, or the 
flame of a rnmllc, it instantl y rccovc1·t·d its Jlropcnsity 
fnr approaching the gloLe again. The hissing nuise, 
and the gfoa111i11g light, which his globo alfordcd, both 
att1·acted liis notice. 

Thrsc circumstances wcl·r~ howcYr1·, afterwards accu ... 
ratcly rcmal'kcd by D 1. Wall: who, by rubbing amber 
upon a woollrn ~ubstancr in the da1·k, found also that 
light was 111·oducrd in ronsidcr.l~k quantities, accompa .. 
nied with a crackling noise; and whatisslill mo1·cexti·11t 
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ordinary, he adds," thb light and crackling seems in 
some degree to represent thunder and lightning." 

Mt'. Hawk•bee first observe<! the great electric power 
of glass. Heconstt·ucted a woollen machint', which cna· 
bled him conveniently to put a glass globe in motion. 
Re confirmed all the experiments of Dr. Wall. He ob
served, that the light emitted by the friction of ekctric 
bot.lit·s, besitlcs the crackling noise, was accompanied by 
an acute sense of feeling when applied to his hand. He 
says that all the powers of electricity were improved 
by wal'mth, an<l diminished by moistt1re. 

Hithc1-to the distinction between those bodies whirh 
are capable of being excited to electricity a111l those 
which a1·~ only capable of receiving it from the others, 
apvea1·s scarcely to ha\'e been susperted. About the 
yea.•· 1729, this great discovery was made by Mr. Grey, 
a pensioner of the Charter-house. After some fruitless 
attempts to make metals attl'active by beating, rub·bing, 
and hammering, he conceived a suspicion, that as a glass 
tube, when rubbed in the <lark, communirates its ligltt 
to \'atfous bodies, it might possibly at the same time 
communicate it" power of att1·action to thrm. In order 
to put this to the tl'ial, he provided himself with a tube 
three feet five inches long·, and near an inch and one
fifth in diameter: the ends of the tube were stopped by 
cork; anLl he found that when the tube was exritecl, a 
down feather was attrarted as powerfully by the cork 
as by the tube itself. 'I'o convince himself mo1·e com
pletely, he procured a small ivory ball, which he fixed 
at first to a stick of fit• four inchrs long, which was 
thrust into the cork, and found that it attracted and re
pelled the feather even with mot·c vi,g-otn· than the cork 
itseH. He afterwards fixed the ball upon long sticks, 
and upon flieccs of brass and iron wirr, with the same 
surcess: and lastly, attached it to a piece of long pa<'k
tl11·ead, and hung it from a high balcony, in which state 
b,e found that by rubbing the tube the ball was constantly 
enabled to attract light bodiles in the cou..t below. 

His next attempt was to ascertain whetJ,cr this power 
could be con•eyrd ho1izontally as well as perpendicu
larly: with this view he fixed a cord to a nail which was 
in one. of the beams of the ceiling, and makin,i; a loop 
at that end which hung down, he inserted his pack thread, 
with the ball which was at the end of it, through the 
loop of the cord, and retired with the tube to the other 
end of the room; blll in this state he found that his ball 
had totally lost the power of attraction, Upon mention. 
ing his expe1·iments to a friend, it was suggeste1l, that 
the cord which be had used to support his packthread 
n1ight be so coarse as to intercept the electric power, 
and they accordingly attempted to remedy this evil by 
employing a silk string, which was much stl'onger in 
proportion to its size than a hempen cord. With this 
apparatus the experiment succeeded far beyond their 
expectations. Encouraged by tliis success, and attri
buting it wl1olly tu the fiueness of the silk, they pro
ceede1l to support the packthrea<l to which the ball was 
attached by ''el'y fine brass and iron wire; but, to their 
utter astonishment, found the e)fcct exactly the same as 
when they used the hempen co1·d; t.110 electrical virtue 

, .utterly passed a"ay; while, on the other hand, when the 
packthread was supported by a silken cord, they were 
'llble to convey the eloct.·ic virtue 765 feet. 

It was evident~ !herefo.re, foal those cfrocts de~ende4 
upon some peculiar quahty rn tht silk, whicl1 pre\·ented 
it from cond11cting away the rlcctriral power, as the 
!1em1lc1_1 ro1·d anil the wit:c had don.e. This, probably. 
1mme1hatcly led to the disco1·cry ol other non-conduct
ing bodies; and hair, rosin, glass, &r. were prrsent11 
made use of to insulate the bodies w~1kh wr1·e eh•rtri
fied. The next obvious improvement was to electrify 
sepa!·atc ~odics, by placing them up_on ~ton-ronduc'tors; 
and m tl11s manner Mr. Grey and his friend Mr. Whee. 
let• electrified a large map, a tahle-rloth, &r. &r. In the 
latter part of the same summer, Mr. Gt't'Y found th;it 
he could clect1·ify a rod as well as a pack1l1read, with. 
out inserting ~ny pa1·t into his excited tube, and that it 
only required to be placed nearly in contact with the 
apparatus. 

l\'lr. Grey proceeded to try the effects of electricity 
upon ammal bodies. He suspended a boy on hair lines 
in a horizontal position; and bringing the excited tube 
ne:u· his feet, he found that leaf.brass was attracted ""7 
l'igorously by the hea~ of the boy. He found also, that 
he could communicate electricity·to fluid botJirs, by in~ 
sulating them upon a cake of rusiu; and observed. that 
when an excited tube was held over a cup of water, tlic 
water was prrsently attracted, in a conical fol'm, towards 
the tube; that the electric matter passed from the tube to 
the water with a slight flash and a crat'kling nuisc; and 
that the fluid subsided with a fremulous and waving mo
tion. 

After this period the spirit nf philosophy in this branch 
was no longer confined to E11gland. M. Uu Fay, in
tendant of the Frenoh king's gardens, added to the stork 
of discoveries. He found that all bodies, cxcrpt metal
lic, soft, and fluid ones, might be made electric by fi1·st 
heating them, and then rubbing them on any Sort of 
cloth. He also excepts those substances "hirh g1<1w 
soft by heat, as gums, 01· which dissolve in water, as 
glue. In pursuing Mr. Gt'c)''s experiments with a park
thread, &c. he perceived that they succeeded better by 
wetting the line. To prove the effect of this wonderful 
agent on the animal body, he suspended himself by silk 
cords, as Mr. Grey had suspended the boy, and in this 
situation be observed, that as soon as he wa.'i electrified, 
if another person approached him, and brought his hand 
er a metal rod within an inrh of his bodv, there imme
diately issued from it one or more prickling shoots, at· 
tended with a snapping 11oise; aud he adds, that this ex
pe1·iment occasioned a similar sensi\tion in the pensoa, 
who placed his hand near him. In the dark he observed 
that these snappings wel'C occasioned by so many sparks 
of fire. 

Mr. Grey, on resuming his experiments, immediately 
concluded from that of M:. Du Fay, in which a piece of 
metal drew sparks from the person electl'ified, and sus
pended on silk lines, that if the person :ind the metal 
changed places, the effect woulil be the same. He ac· 
cordingly suspended a piece of metal by silk tl11·eads 
near his excited tube, and found that he dl'ew •pal'k& 
from it at pleasure. This was the origin of mdallic 
conductors. l\fr. Grey suspected that the electrir fire 
might be of the same nature with thunder and light
ning. 

To the philosophers (}f Germany we are indebted for 
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.- of the illlp"Ove111ent• in the electrical apparatus, 
'fhey revived the use of the globr, which had been in
vented by Mr. Hawksbee, which was afterwards super
"ded by a cylinder, and to which they imparted a cir
cular motion by means of wheels, am.I used a woollen 
rubber instead of the hand. By the great force also of 
their marhines they were able to set on fire some of the 
most inftammalJle substances, such as Lighly rectified 
epirits, by the electric spark. 

But the most surprising discovery was that which im
mediately followed these attempts, in the years I 745-6, 
Tiz. the method or accumulating the electric power by 
the Leyden phial. M. Yon Kleist, dean of the cathe
dral of Camnin, was the first who found that a nail or 
bras.'I wire, confined in an apnthccary's phial, and ex. 
P""'I to the electrifying glass, or to the prime conduc
tor, had a power of collecting the electt'ic vii·tuc so as 
to produce the most rema1·kalilc effects. He soon found 
that a small quantity of fluid added to it inrreaaed the 
power; and surcessive electricia11s found that fluid mat~ 
ter, or any conducting body confined in a glass vess~l, 
bad this power of accumulating and condensing the elec
tric virtue. The shock which an electrician is enabled 
to give by means of the Leyden pl1ial is well known; 
and this was soon followed by another improvement, 
lhat of forming what is called the electric battery, by 
increasing the number of phials, or jars, by which 
means the force is proportionably increased. By these 
means thr electric shock was tried upon ~he brute c1·ra
Cion, and prond fatal to mauy of the smaller animals, 
wbirh appeared as if killed by lightning. By these 
mea.s also the electric matter was conveyed to great 
di•tances: by the Frenrh philosophers, for near three 
miles; and by Dr. \Vatson, and some other members .of 
lhc Royal Society, it was conveyed by a wire over the 
rivtr Thames, and back again through the river, and 
epirits were kindled by the electric fire which had pas
eed through the river. In another expe1·imrnt by the 
eame g.ntleman, it was found that the electric matter 
made a circuit of about four miles instantaneously. 

1.'he nPxt discovery respects the natul'e, or rather the 
origin, of the elert1·ic matter. Dr. Wal•on was first 
iaduced to suspert that the glass tubes and globrs did 
IOt contain the electric power in themselves, by observ
ing. that upon rubbing tile glass tube while he was stand
in~ on cakes of wax, in ordc1· to pt•event, as he experted, 
any of the electric matter from discha1·ging itself through 
•is body on the Dool·, the power was so much lessened, 
that no snapping could he obsl'ncd upon another per-
10n's touching any part of his body; hut that ir a per'°" not •lectl'i6cd hrhl his hand near the tuhe while it 
..... rubbed, the snapping was very sensible. The event 
~a" the same whrn the globe was whirled in similar 
c1n:-umstanrcs; for if the man who turned thl' wheel, aml 
"'Im, to,;ctht'r with the marhin~, was susywnded upon 
!ilk, to11cl1rd the floor with one foot, the fire apprared 
upon U1e conductor; but if he kept himself free from 

"'an,· rommunirntion with the Hool', no fi1·e was produced. 
fi'rom thl'sr amlothcrdt·cic;ive experiments, Dr. Watson 
condutks, that these globes aml tubrs are no more than 
tbr first movers or det<'l'minns of the electric power. 

lll. Du Fay had made a distinctinn of two diffcrentspc
<irs of electricity, one of which he called the 'ilreous, 

and the other the resinous electricity; ond s0&n after the 
disc<>very of the Leyden phial, it was found, that by 
coating the outside of the phial with a couducting sub
stance, which communicated by a wire with the person 
who discharged the 11hial, the shock was immensely in
creased; and indeed it appeared that the phial could not 
l.Je charged unless some romluctingsubstancc was in con
tact with the outside. Dr. Franklin, however, was th~ 
first who explained these phenomena. He showed that 
the surplus of electricity, which was received by one of 
the coated surfaces of the phial, was actually taken from 
the other; and that one was possessed of less than its 
natural share of the electric matter, while the othrt· had. 
a supe1·abundance. These two different states of bodies. 
with respect to their portion of elech-icity, he distin
guished IJy the terms 1>Ius or positive, and minus or ne .. 
gative; and it was inferred from the appearances that 
bodies which exhibited what M. Du Fay called the re
sinous clcctricty, were in the state of miuus, that is, in 
the state of attracting the electl'ic matter from other bo
dies, while those whir.h were possessed of the\·iu-eous 
elecb'icity were bodies clcrfrified plus, or in a state ca. 
pable of imparting electricity to other bodies. By this 
discove1·y Dr. Franklin was rna.Ulcd tiJ inrrease the clec .. 
tic powe1· almost at plcasu1·e, ucHnely, by co1mecti11g the 
inside of one phial with the inside of another, in such a 
mauner that the Oui1l which was driv<'n out of the fh·st 
would be received by the seco11d, and what was driven. 
out of the second would lie 1·er-e1vcd uy the third, &t. 
and this constitutes wJrn,t we now call an clectt·ical bat.· 
tery, 

But the most astonislling discove1·y which Franklin. 
or pel'haps :my other pc1·son, ever made in this branch 
of scienct, was the drmonsh'ation of what had beC'n 
•lightly suspe.ctcd by others, the peiofect simila1·ity, or 
rather indcntity, of lightning and electricity. The doc
tor was led to this disco1'c1·y by comparing the effects of 
lightning with those ofelectl'icity, and by reflecting that 
if two gun.IJarrels electrified will strike at two inrhM, 
and make a loud repo1·t, what must be the effect of ten 
thousand acl'es of elctr·itictl cloud. Not satisfied, how
ever, with speculation, he constructed a kite with a 
pointed wire fixed upon it, whicl1, during a thunder
Htorm, he contriveJ to send up into au electrical cloud. 
The wire in the kite atfractctl the lightning from the 
cloud, and descended alon~ the hempen string, and wa..q
rercived by a key tied to the ext1•emity of it, that part 
of the string which he hchl in his band bl'ing of silk, 
that the electric virtue might stop when it came to the 
key. At this key he chai·)icd phials, and from tlie fire 
thus obtained he kindled spirits, and perfo1·med all the 
com 1non elcct1·ical experime11t..:; • 

Dr. Franklin, after this discovrrv, constructed an in
sulated rod to draw the lightning fr un the atmosphrl'C 
into his house, in order to enable him to make cxperi
m~nts upon it: he alsO connertrd with it two bl'lls. \\ l1i r h 
gave him notice lJy their rin,:;in:!; when his rod wali t•IL'C
trified. This was the origin or the metallic conduclot•• 
now in gcnl'l'al use. 

lt was afterwards discovered by Mr. Canton, that 
the positive and nrgative elcrtridty. which werr sup
posed to depend upon the natUI'" of the cxcitc1I bodJ, 
and therefore had obtained the name" of resinous ~r.d 



BLE~TRIClTY 

vitreous, depended cliiefiy upon the nature of the surface; 
for that a glass tube, when the polished Slll'fnce was de
stroyed, exhibited pl'Ool'.• of negative electricity as much 
as sulphur or scaling wax, and drew sparks from the 
koockle when appliC'd to it, instead of giving fire from 
iis own body; wlicu the tube was grease,!, and a rubber 
with a l'OU!jh surface was a1lplied to it, its llositive pow
el' was restorctl, and tile contrary \Yhen the ruUbcr be
came smooth by friction. 

General principles ef elect1'icily.-From the brief ac
count which has been given of discoveries relative to this 
branch of scirncr, the reader will be 1wepared to admit 
that clrctricity is the action of a body put in a state to 
attract or rc1icI light bodies placed at a certain distance; 
to give a slight sensation to the skin, resembling in 
some measu1·c thrit wl1kli we cxpeJ·ience in nwcting with 
a cobweb in tlic r~il'; to spl'ead an odour like the phos
phorus of Kunkeli; to dart pencils of light from the sui·
face, attended with a sna11ping noise, on the approach 
of certain substances; lastly, thot the hotly put in this 
state is capable of communicating to other bodies the 
power of producing the same effects du1·ing a certain 
tim~ 

The electric power is intlnbitably the effect of some 
matter in an active state, citl1cr within or round the 
electrifierl body; since, if we place either our hantls or 
face before an excited tube of glass. or heforc an insu
lated conductor which is eJectl'ifie<l, wo shall perceive 
emanations sensible to the touch; aml if we approach 
nearer, we shall feel it distlnetly, an<l hear a weak 
noise: in the dark we perceive sparks of vivid !igl1t, 
especially from angulaJ' points; we see emitted pencils 
of ra:ys, or small flashes of divel·gent !lame; it is ce.i·
tain the1·eforc, that some subtile matter put in motion is 
alone capable of making these impressions u1)on our 
senses; and wr may concl1ulc that every electrified l>o<ly 
is encompassed by snmc matter in motion, which is, 
without <loul>t, thr immediate cause of all the electrical 
phenomena, and which we term the electric matter or 
fluirl. 

Thus far, and no farther, are we warranted in affirm
ing, on the only evidence to be admitted in philosophy, 
that of expCl'imcnt, fact, and observation. There is, 
however, in man, a curiosity that prompts us too look 
beyond effects, and a di.<position that leads us to theo
rize, even on the most difficult subjects. Let us, how
cve1·, do it with diffidence and caution. What, then, is 
this electrir mattC"r? or whence does it derirn its origin? 
]t apparently proceeds not from the electrified liody, for 
that suffers no sensible diminution. 1t depends not on 
any property inherent in the air· of the atmosplter·c, for 
tl1ree obvious rra..~ous: first, because rlectl'ical pheno
mrna rnay be produced in a space from which the air has 
bl'Ln most carefully exhausted. Secondly, because the 
elt :· trira] matter ha~ qualities \Vhich are not inherent in 
air: it penetrates crrtain l.}Qdies impervious to air, such 
as metals; it has a sensible odour; it appears itself in
flamed: it is capable of i116aming other bodies, antl of 
melting.metals; effcrts which air cannnt produce. rr11ir<l
Jy, its motion is considerably mol'e rapicl than that of 
sound, which is a motion of the air the most rapitl that 
we are acquainted with. 

Jt is, however, gene1·ally agreed, that the electric mat-

ter has a strong analogy with the matter or heat and 
light. _It •)lpears, rndeetl,U1at Nah1re, who is •o Hrf 
econonncal 111 the )H'mluct1011 of p1·rnriph.~s, "hilst she 
multiplies their propel'ties so liberally, has in no raae 
cstaiJlished two causes l'or one effect. We may apply 
this remaTk to the clecfric mattrr; and the 1no1·e we in .. 
c1uire into the properties uf the clectrir matter, and thOAe 
of the matter of heat and light. the more shall we 
discover of this analogy bctwc~·n them, anti the more 
probable will it appear, that fl1·e, light. and rlrrtririty, 
depend upon the same p1·mc1]Jle, and that they arr onlr 
three differeut effects from the same mattt>r or esst·nrr. 

l st. Of all the means ncces°"u·y to excite the matter of 
hrat, there is none more eflkacious than that whirh is mo ... l 
necessary to 1woil11ce elect1•icity, namely, frirtion. 2dly. 
As caloric extends itsell' with more facility in metals and 
humid bodies than in any other substancrs, so metals 
anc1 water are conductors of elccti·icity in the same man
nC'r as they are of heat; and, in general, the same con .. 
tludors arc found equally good for both. 3dlJ. Caluric 
is the most elastic of all bodies, antl is considered by 
inost philosophers as the principal cause of that repul
sion which takes place between the particles or bodirw 
antl to a similar CRuse the electric repulsion may he re~ 
ferrcd. 4thly. The pulse and Jierspiration of animals 
are increased by electricity as by the actual application 
of heat. sthly. Actual ignition is produml by the rlee. 
tric fluid. Thus it is a common <'::q>erimcnt to inflame 
spirit of wine by the electric spark; inflammable airie 
set on fire by the same means in tl1e common eltctrical 
pistol; and even gunpowder may be exploded by a spark 
from a 11owerful conductor. 6thly. Metals arc m..tted 
by electricity; and most inllammable substan<'cs are af. 
f'cctc<l h.y it as by common fire, but in a \\teaker drgrtt. 
7thly. The light emitted l!y the elec!r'ical apparatus has 
all the properties of that which is emitted from the sun; 
the com11osition differing in some rrsprct~, accordinl;' to 
cil·cumstances, as to the iwec.1ominancy of certain rays, 
the light in different instan« .. s indining to blue, red, 
white, &c. according to its intensity. Bthly. 'fho mo
tion of light is exceedingly rapid, whether it is reHect<d 
or refracted; in the same manner the electric fluid is 
found to moVe with almost infinite velocity, for it has 
been p1·oved by experiments, that a cord 1200 feet long 
l1a.~ become instantly dectric in its whole C'x.tcnL 'fhe 
aube' Nollet has communicated the electric shock to 200 
persons at the same time, or at the least perceptible in
stant. 

Notwithstanding these considerations, it must.be con
fessed, that there arc some facts which seem to md1cate 
that the electric flui1l is not purl'I) and simply the matter 
of heat or light unmixed with othc1· substanrrs: fur J,.;t, 
it has uecn obserrntl, that the rlertric matter has the 
property of affecting the organs of scent, \\ hich is a pro-
11e1·ty that belongs neither to light nor heat. . 

2dly. It is well known also, t!t:tt an accumulahon ef 
calol'ic increases the fiuiditv of all bodies, anll prenntl 
thrm from con{.;'caling, whC1·cas congealed fluids may ho 
highly cl1arged with elertricit.v; nor docs it ap11Car ID 
lu~ve the smaUcst effect in increasing their lluidity. 

sdly. Heat spre•ds in every direction, wheN'aB the 
electrical fluid may be arrested in it• progre.s by cer
tain bodies, which, on tlrat accou11t, haYe obtained die 
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name of con-conductors. The Torricc·llian vacuum, on 
the ronfrary, alf11·ds a rca<ly passage to the elcctl'ic 
&uid, but is a I.mil ·onilu('tOl' or IH'at. 

4fhly. Whem'Vl'I' tlu_• matter of he.at penetratPs bo1lics, 
it wal'ms as well as expands tht·m. The electric Ou id 
does not produce thl'sc efforts; btJtlics, however fong 
they may be electrilied, become neither hotter to the 
touch, nor mol'e extended in dimrnshn'i. 

co!~~~~rs~,l~~it~!~~~1 ~.~\~~~·~·~; 1~~;eft~· t~j~~:~~~?s~c~s~:~~~~: 
vtbkb may be even in contract with them, so obse1·va. 
ble in the ekctrical fluid, is a prnpcrty not common to 
caloric or clement.try llrr. Thus we have sct·n that 
spirits were kindled hy an electrical spark drawn by a 
wire through the water of the ThamPs; an1I large pieces 
of iron wi1·e ham been heated red.hot, while immc1·scd 
in w11.te1·, by an clectl'ical explosion. 

6U1ly. With l'CSpcct to th" identity of light and elec
tlicity, it shuu!fl also IJc rccolJccted, that light pervades 
glass with the gL·catrst far ilil.h whereas that suO . .;tam:e 
is penetrated b)" tlie rlcctrical fluid only in rertain cir
cumstance~, and with the utmost clifficulty; if, therd'o1·e, 
it should be admitted, that the basis of the clectl'ic matp 
ter is radically thr same with the matter of heat nr light, 
it seems necessary to admit also, that it retains 8ome 
other mattrr in combination with it, of the nature of 
1Vhich we arc as yet uninl'ormrtl; and it i!S pl'obably this 
combina.liou of foreign matter whirh disables it, iu Ol'· 

dinar.r ca.i;es, from penetrating ~~;lass. At present, how4 

ever, we kuow nothing for a certainty conccming the 
electrical flu ill, but s:inic of its effect'3. 

Eled1·ical plic11omcna ar·c pro<lured by friction, and 
hy commuuira.tion. In general, bodies which electrify 
the best bJ frirtinn, dcrtrify the wol'st by communica
tion (ex.ccpt gl<tHH in reltain rircumstancrs); an<l on tlie 
contrary, substann~s which electrify the best by com
m;micatiun clcrtl'il)· the worst by friction. We shall i.Jl'
gin with thoRC CX(H·riments whirh gave rise to the }H'in .. 
cipal tcrhnical tCL'ms matlc use of in this science. 

If a dry gl.1ss tube is l'Uhbed with a piece of dry silk, 
and if light bullies, as foathcrs, pith balls, &c. a1·c pre
BCDted to it, tlu·y will be ti1·st attracted and then repel
led.. The best rubbcl' for a Bmooth glass tube is a piece 
of hlal'k 01· oilrd silk, .on v.:hid1 a little amalgam has 
Ileen s11rcai.I: scaling-" ax, •·ubbe<l with new Hnd soft 
Jlanncl, will iwoducc the same effect. By this frirtion 
an ag .. nt 01· power is put in action, and this power is 
called the dl•rtriral f1uitl: a ce1fain quantity of tl1is fluid 
ia supprn:rnd to exist lak nt in nil bMdies, in which state it 
mkn; 110 impression on ou1· srnses; but \\·hen by the 
powers of uatol'c or of art, thi.5 equilibrium is destroy
ed, and th1• agu1cy of the Buid is rendi>red perceptible 
to the scnsr,'i, liu:n those effhts ai·c produced which are 
termed <'icct1·ical, and the body is said to be elccti·ified. 

If a homogeneous body is presented to the excited 
tubr, so as to receive clertricitv from it, and the t•lectri-

~3 ~:~~~ 1~0~~1~:;1~~~~~~r~ 1 :ot'~~~ u;c~t'~l~~!r~~~i, "~ittJ;; 
called a non .. eoudurto1· or dr tric; but if, on the contra
r,, thr eh·1·tJ:idty i~ communicatrd to cnry part, the 
body i!-1 C'alled a comlurtor. 01 non-cledric. A body is 
llid to hr insulated when it communicat<'s with nothing 
but rlectric>, as when it is placed upon glass I>illars, or 
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a ball of wax or rosin, or any non-conducting sul.
stanrc. 

A rondurtor cannot be electrifird while it communi
catt's with the ca1·th, either by <lil'ect contact ol' ln the 
interposition of othc1· conductoi·s, because the dccti-icity 
is immetliatcly conveyed away to the earth. 

A mutual atti·action is excl'tcd between a bf)dy in a 
state of electricity and all non.electric bodi<'s, whi1 b, if 
not hu·ge and heavy, will pass rapi<lly through the air 
to the elech~ificd body, where they remain till they have, 
b~ co111mu111catio11, acqui1·e<l the same state, when thry 
will Uc repelled. If au uninsulatetl conductor is at hand, 
it will attract the small bod) when electrified, and de
prive it of its electricity, so that it will be ag·ain attract
ed by the electrified body, and repelled as Lel'ol'e, and 
wiJI continue to pass and rcpass between the two, till the 
clectrir state is cntil·ely destroyed. 

Tile following is a list of electrics, and also of conduc· 
tors, disposed arcording to the 01·dcr of their perfection, 
beginning in each column with the most pert'ec-t of tl1c1r 
class: thus glass is a more peri"ect clecb'ic than amber, 
and gold is a bet ter conductor tban silver. 

ELECTRICS. 

Glass of all kinds. 
All precious stones, the 

most transparent the 
LeBt. 

Ambc1·. 
Sulphur. 
All t'esinous substances. 
Wax ot' all kinds. 
Silk and cotton. 
Dry external animal sub

stancrs, as feathers, 
wool, and l1air. 

Pape!'. 
Loaf sugar. 
Air when d1·y. 
Oils and metallic oxides. 
A~hes of animal anti vege. 

table substances. 
l\Iost ha1·d stones. 

CONDUCTORS. 

All the metals in the fol
ord1·r: 

Gold; silver; platina; brass; 
iron; tin; quicksilver; 
lead. 

The semi.metals. 
Metallic ores. 
Charcoal. 
The ttuids of the animal 

body. 
·water, especially salt wa

ter, and other fluuls, CX· 

ccpt oil. 
Ice, f;now. 
l\lost saline substances. 
Eal'thy substances. 
Smoke, steam, ant] even a 

:M. Acha1·d, of Ile1·lin, has proved by experiment, that 
under CCl'tain circumstances a: body will become a con. 
tluctor of electricity, which before was a non-condnctor. 
'l'hc prinripal of these. circumstances are the degrees of 
heat to which the body is subjected. 

It must be observed, however, that elcrtl'irs and 11nn
clectrics are not so strongly ma1·ked by natu1·c as to be 
ddined with p1·ecisiun; fo1· the same su!Jstanre has hrrn 
diffN·Pntly classed by different w1·ite1·s: bcsidl's, the elec· 
tric propcl'tics of the same substance va1·y acctwtH11g to 
chang<'s of circmm;tanccs: thus a piece of green wood is 
a conductor; and the same piece, after it has been bakrtJ, 
becomes a non-conductor; when it is f'ormctl into char. 
coal, it again corulucts the electl'ic mattrr; but when re. 
duccd tu ashes, is · imper\' ious to it. lndrl•d, it mi.~ht 
perhaps be generally sai<l, that every substance is in a 
certain ll<.·grec a conductor of this fluill, though so ·ue 
COJH.lurt it with much mm•e facility than nthcl's. 

'Ylirn electricity became a scicucP, so far as to attrnct 
the notice of philosophers, val'ious modes were employ• 
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cd for producing or accumulating the electrical. mat
tc1·s. 

'J'Jie fil'st r)cctl'ical machine made use of 'vas a tube of 
gla~~~ whkh, being exc.:ited by friction, "as thrn put in 
a ~ta1c to communicate electricity to other bodirs. The 
bt ~t g-lass for this purpose is the fine white En~lish rrJs
t~I. Tiu• most connnirnt dimensions for t\a'SC tubes 
an' about tlircr feet in kngth, twclw or fiftrr11 lines in 
tkmwtC'I', anll the glass quite a line in tl1ickness. It is 
of little in1portance whrtlicr the tube is open or dosed at 
tl1e cxtl'cmitirs; yet it is necessary tliat the ai1· within 
sl1ould br in the same state as that without: for thic; rca
sou tlw tube !:>11011111 at ]east be open nt one t·111..I; but rare 
must be takru tl1at dm;t should not be arlmittrd into the 
in!-iidr, for that wou)d consid<•rahly inrprtle its effects. 
II', 11otwithstandi11g these prt'f'autions, 1he tub"'. receives 
cithC'r dust or ll'l()isture, some dry and fine sai1<1 shoultl 
be introdlh'('(l into tbc inside~ and it :,lwuhl be afterwards 
cleaned out \Yilh fi11e <lr} cott1.n. 

Whrn it is intern.led to rlt'driry a tubr, it is only nc
crssarv to take the end in on{' hand, antl to contiru1e to 
rub thC tube with the other hand, ft·om one C'nd to the 
other. until it affords marks of its bl•ing sufficiently 
clia1·ge<l with the clrcfric fluid. 'I'h.L'i. f,·iction may be 
pe1forme:<l with thl' naked hand when 1t ts dry ~nd dean, 
otherwise wiHi a piece of snft b1·own pape1·, or waxc<l 
taffeta. 'rlwn thr tube has been rnbhed in this mannr1·, 
the circun1ambicnt air being dl'y, if light substances a1·c 
p1·ose11ted to it, they will be 61·st attracted to\\nrds it, 
and immediately :tfterwards repelled. 

rn1e electric fluid may be exritcrl in ncat'ly a simil:tr 
BJanner, by rubbing a stick of sulphur 01· sealin,')-Wax. 

These tubes being but small. the quantity of electri
city p1·oduced i• but feeble in its effects. We have seen 
that a method was conh·ived to turn a globe of glass up-
011 'ils axis by means of a machine with a winch or mul
tipl) ing wheel: this method admitted of a larger surface, 
mul the fl'iction was pei·formcd with gi·eatcr ease, by 
meai:is of a l'ubbcl' beiug placed close to the revolving 
globe. The elech·ifying machine has howeve1· since un
dergone va1'ious imprO\ ements, and pcl'haps is capable 
of still more. 

In the plate XLVIII. fig. !. is a representation of an 
elcctr·ical machine with a prime conductor. ABC rc
Jll'('Sl'nts the bottom board of the machine, D and E the 
two perpendicular supports whit:h sustain tlie glass cy
lit11lcr F'G. The axis of the cap K passes through the 
support D; on the extremity of this axis a si111plc winch 
L is fixed. The axis of the other cap runs in a small 
bole, which is made in the top of the su1iporter E. 

P is the glass pillar to which the cushion is fixed; T a 
bt·ass screw at the bottom of this pillar, which is to re
gulate the pressure of the cushion agaiust the cylinder. 
This adjusting screw is peculiarly advantageous: by it 
the opc1·ator is enabled to lessen 01· increase g1·adually 
the pressure of the cushion, which it effects in a much 
neater manner than it is possible to do when the insnlat
inp: pillar is fixed on a sliding-board. 

Y represents the positive prim~ condurtor, or tl1at 
which takes the electric Huid immediately from the cy
linder; M tbr glass pillar by wl1ich it is supjiorted and 
insulated; and X a wooden foot or base for the glass 
pillar. 

Fig. 2 •. i~ a p~atc. g1,.. mnchinr. of the mnst porta!U 
ronst:urhon, with :l d•JU\Jlc 1 (~:.:den p.11al made 1M)U&re 
to suit the base, \Yhtch an-.;wr1·s <tH lht· purpusl'S of nu•di
cal l'lectrir:ity. ABC is a wooden framP 1,, \\hirb the 
fou1· 1·ubbc1·s arc affixed, and b) mt•ans of snews may be 
made to l.Jeal' ''ith propl·r prcs~urc on the ~.ircul:1r glm 
p1a~e UF; t~is _plate has~ hole tl11·on~h Jf!i middle, to 
w~urh an a;-1~ .ii; fil'mly fJXl·~, and it 1s t1u·nt·d by the 
wmclt L; GG 1s a Lr)rlrn pl11al ("ilh 1lie rollcctors .. 

~l~~ik 0i1~ ~=n~:~~: ~~c~o1i1:~ ~/:~gl~1·1~~1~·n 1:1~ ~:)1~:-~ ~1:: 1~0f 
tom, by "hich means the large jar artH; but whrn di·awa 
ou~, tl~e small ~me arts alone bt~t 1_n1wh q11irk.er, froDt 
bcmg rnclosed m the other. K is the clettromt'ft'I' 
When this machine is constructC'1I 011 a la1·ge. srale ro; 
expr1·iments, a prime rondurtor .1\1, fig. 4, rnay be at
taclicd to tlie wooden frame opposite the axis of the 
plate-glass i11stcad of the jar. .lfig. 5 is a side view oC 
the machine, with a clamp N to fix it to the table when 
used. 

The a<lrnntagrs o~ thi.s m~rhine are, that it may h 
made !JOrtable, . a11d 1s o[ so simple a ronsfr11r.lio11, that 
any g.·11tle111an rn the cn1mh'y, aftrr procuring a plate of 
a. n·asonable thicknrs~. from a glas~~hrJUse, may, by the 
ald of a comiwm cabm("'t-makc•1·, ronstrnct onr for bU 
own use; the l'Ondurtor nk.' bi.' 1·q1ia1IJ insulated by ro. 
sin. wax, silk, or any oti.le1· ckc:tl·ic or n1111-ct•nductiy 
substance. 

Whl'n of a large dia1'1eter, tht•sc plate marltillt8 aloe 
by fal' the most p•1wc1·ful of an}; and this power is~ 

~~1~1~~~~.;U:1~t~1~{ s~1~1~c'::.~1s~1 ~~11~a1~::!~1p~~"~~efu~t=bi 
~~· .. ~!~\~~l;~u1::~~ ~;·:;1~;.~~~~l ~:l'J~~~1. ~~~~.!:is:~ri: 
cfrcular plates of live feet five inches diameter. T~ 
plates a1·c t1bout 7 ! inches asum.lcr, and each is excited. 
by four rulibers. The prime cond11ct01· is divided injo 

:~:~~;~~c:ii~,:~~~l~c~nt~; e~;~;~.~:·~11 ~:.~J:'"!{1; ... ~A~ 
machines. howenr, with two platrs. are turned \\ifb. 
gt·eat lal.Jour, antl are liable to mu1·c accidents when ldrSC 
than the common nlindcrs. 

.Previous to the ~onsitlcration of thrsc circumstances, 
by which a large quantity of the electric ftuid may be 
excited, it may be necessary to premise, that the resist· 
ance of the air seems to be ksseucd wllere the cushioa 
is in close contact with the cylinder; and that the <'lee· 
tric matter, agreeably to the Jaw observed by all other 
elastic tluids, is 111·esscd towards that part where it finds 
least resistance; the same instant, tlu.'rcforc, that the 'iY· 
liudcr is separated from the cushion, the fire i<;sues fortk 
in ab urn.lance, because the rer;istaure made to it by lhe 
action of the atmosphere is lessened at that part. 1'he 
more perfect the continuity is made, thr greater is *hf 
quantity of electricity which will proceed from tho 
cushion. 

To excite, therefore, an electrical machine etrecbil
ly, it is necessal')' first to disrover those parts or -
cushiuu wliich are pl'esse<l by the glass C)'linder, '114 
then the amalgam must Uc applied to those parts oDIJ. 
'l'hc line of contact between the cylinder and cus! 
mu5t be made as p( rlCct as possible, and thr fire w 
is co!locted must ue 1•revcnted from escaping. 
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11re&dth of thr cu•hion should not be gr.at, and it should 
1Je placed in such a mannct· (hat it may be easily raised 
er Jowcrt·d. 

In order to find the linr of contart between the cylin~ 
~er and cufo;hion, place a line of whiting which has IJecn 
ilissnh·ed in spirit of wine, on the r) linder: on turning 
this round, the whiting is dqlosited on the cushfon, an1l 
\narks those pa1·ts of it which bear 01· rub against the 
qlindl·r. Tbi: amalgam is to be put on those }Jarts only 
which arc thus rnukc1l by the whiting. 

Whenever the eket1·icity of the cylinder grows less 
~rful, it is ca8ily renewed by turning back the silk 
'which Ii<'• over it, and then rubbing the cylindet· with 
the amalgnnrntrd leather, or by altering the pressure of 
'the adjusting Sl'rew. 

A emall quantity of tallow placed owr the amalgam 
ii obec1-ved to gin~ more foi·ce to the elcctl'ic 11owe1·s of 
the nlimler; or the !:iame entl may he cffcctf'd hy rub
-Iring "the rylindcr with a coa1·se doth, which has been a. 
little greased, and afterwards w111ing it witl.a a clean 
cloth. 

As air nut only resists the emi~"ion of the electric 
laid, but also dissipates what is culkrtcll, on account of 

'tbe conflurting substanrrs whic'h arc floating in it. over 
• nlindrr a 1)i('rc of Ulack. or oiJed silk should be plac
-.a, &om tilt' line of contact to the crlllertin~ points of the 
lprimeroncluctor, and these points should be placed with
iaits atmo!'tphrre. 

Sometimes thr silk will adhere so sfrongly to the cy
'itlltler, wbrn zinc amalgam is used, as to render it very 
~ty to turn; hut this may he o!Jviated by rubbing a 
8iall quantil:y of aurum musivnm, or a little whiting, 
erer the flilk, when it is wiped clean. 

l'he following 1hrertions of Mr. Arlams, 1·cl~tive to 
ting the mac hmC', \Hll lw useful to the cxpemnen-

u.To rxritr your machine, clean the cylinder, arul 
Wipe the silk. 

u G1·ea.c;e the rylin<Je1· by tm•ning it agninst a g1·easy 
leather, till it is unifol'mly obscure<l. The tallow of a 

l!ctlndle may be used. 
"Turn the rylinder til( the silk flap has wiped off 

-.murh of the ~r<'ase as to rende1· it semi-tl'an~parcnt. 
u Put some amalgam on a piece of leather. :lml sprrad 

"'k well, so that it may be uni[urmly bright, aprly this 
Jigainst the turning rylindcr. the friction will immedi
atrly inrrrase, anti the l<'ather must nut be removed un
'til it •'t•aisl'S to berome ~rcat1'r. 

"Rrm•1re the leather, and the action of the machine 
'trill be Yl'l'Y stl'nng. 

"'fhr p1·css111·c of the cushion rannot be too small, 
ften tht• excitation is !H'ope.rl)' mncle." 

Th<"rr: are now in use two kinds of amalgam: one is 
'itade nf quirksiln•1· Jin parts, zinr une pal't, whkh arc 

1h'ftr1l togethrr with a ~mall quantity of bees-wax; the 

1 ~tl1rr is th('. au1•um mnhivum of tll(." shops. which is tin 
:'"Qd sulphur. Btfore rithrr of thrsr wtll aclherr rlos<'ly 
\;the silk it i~ ncrMsa1·~ to grease it, to wi1w off' the su

rfluous grt'a.'il'. anti tlirn spr<'a1J the· amal~am. 
Onr prorrrty of thf' <•lrcti·ir Hui1I it "ill be nrrrc;sa~·_v 

ID notire brfor1• the conrln~irm of tJiir, brnnch of th,. snlJ .. 
, aml that is, tlrnt it is morr forrihly nttrnrtr • hy 

ints than by balls or any blunt or rounded surfaces. 

This may he demonstrated by a variety of cagy cxperi
mruts. and may he seen hy presenting a mrlal hall at a 
gi\l'll distance- to a conductrn· in thr ad of being rharg
cd, '"'hen it ,.,.m be f"unc.I that a metal point pre"rnkd at 
a much greater distance will draw off the whole of the 
rlcctrical mattrr from the conductor. ln the one casl' 
also (the point) the clcctririty goes off invi,ihly, and

0 

witliout noist.'; iu the other case there arc both a flash 
an:I a report. 

Of the theory of electncity.-In a very early stage of the 
science \VC have seen, that a distinction wa.s obse1·,·ed with 
l'Cspcrt to the attractive and repulsive 1mwrrs of rr1·
tain electric bodies. Thus, if w,c elect1·ify with the same 
substance, for instance either with excited glass 01· with 
scali11g-wax, two cork balls in an insulatrd statr, that is, 
suspended by silk lines about six inches long·, the balls 
will scpat·ate and repC'l each 11ther; but if we rkft!'ify 
one of the halls with glass, and the othel' \~ith scaling
wax, they will he mutually attractetl. This ci1·rum
stancc gave rise to the opinion, that two diffcrC'nt spe 
cies of electricity C'xistcd; anc.1 the one was termrd the 
vitreous elcrtridty, or that produced from glass; and 
the othc1·, which was prolluccd from :;t•aling-wax:, 1·rsin
ous substances, and sulphur, was termed the 1·esinous 
elcctricitv. 

Subseriuent expl'rimcnts served to show, that in thr. 
common electrical machine, the rubbr1· cxhibilctl the- ai .. 
prar:mrc of the resinous electricity, and the cylinder 
that of the vitreous, while the fl'rmer was connrctetl 
with tin ... ea1·tli. A divergent cone or brush Of clrrtl'i
cal light wns observed to he the obvious mark of the 
vit1·cous rlerfrif-it); and a single globular mass of light 
distinguished the resinous kine.I. The hand or bo1ly also 
which aj1proached tl1e vitreousorglassysuhstance, ,, .. hen 
excited, appeared to rccrive the matter from the elec
tric; liut whrn one of the resinous kind was cxrite1.l, the 
electi·ical matter appeared to pl'occrd from the han<l or 
other nppl'oacliing hotly. 

Notwi1 ltstandiug, lwwever, the names by which these 
diflhcut fo1·ms of elrctrirty were distinguishl'd, a.s the 
vitreous and resinous, it was at l('ngth discovered, that 
the diffr1·rnt phenomena depended rather u11011 the su1·
face, than upon the 11ature and rnmposition of the ckc
trit; for a glass tube, wllf'n the poli<.;lircl surface wa"' de
stroyed, by heing ground with emery, and being rulJbed 
with a smooth body, exhibitefl all the proof-; ol' the I'<'· 
s ' nous elcrtririty, as much as sulphur 01• srnling-wax:; 
yet ;\('tnwards, when it \\·as greased an cl l'ubbrtl "ith a 
rough sur.fa.ce, it rrsmned its former pl'oper~·. ft seems, 
thcl'f•l'o1·e, to Ue a rule, that the smoothest of two bndit·s, 
upon friction, exhibits the phenonH'na of the ,·iti-r1111s 
ckrtdcity; fo1• bakf>d woodPn cyHndel's with a smooth 
ru!JheJ' are resinous]y electrified, but with a rubbrr of 
<'oarse flam1rl they ex:hihit the appraranrrs of the 
vit.rC'ous kind: and even polishrcl gla!-is "ill prndure the 
plu·noml·na of the rrsinous clectJ'icity, ifl'ubbcd with the 
smoolh hair of a cat's skin. 

Amidst this embal'rassing vari<'ty of t>xprl'iments, 
th••se philosophPt'S "ho ap1 :Jird to this br:rnrh 11f' sriC'nre, 
Wt'l'C cag-l•r·ly rmpJoyrtl in inventing thrul'iC'!i fo acrount 
for t\1rsr 11hrnomena., and ell'rtririans arC' still flh·idcd 
\\1tl1 rrspert to thr rausr .. 

'rl1e theory of Franklin, though not without its de-
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fcct,q, t>'•1<esses sim1~icity, end accounts for farts in an 
e"'y and natu1·al manner. It may ue resolved into the 
following axioms: 

1st. The electric matter is onr and the same in all 
boil it's, ancl is not of two di1:1tinct kiuds. 

2<1. All tel'l'estl'ial bodies contain a quantity of this 
matter. 

sd. The electric matter violently repels itself, but at
trarts all othl'r matter. 

4th. Glass aml other substances, denominated elec
trics, cnntain a hU'ge portion .of this matter, but are 
rwt to be penetrated by it. 

5th. Conducting substauccs arc permeable by it, and 
do not rom\uct it merely· over their su1·face. 

6th. A body may contain a supt·rfluons c1uantity of 
the elcctJ'iral fluid, when it is said. accortling to this 
tlu 11 1·y, to be in :1 positi:ve state, or ell'ctrificd plus; and 
when it contains lrss than its proper share, it is said to 
be 11e~ati1:e, or electrified mim1s. 

7th. Ily exciting on electi'ic, the equilibrium of the 
fiuid is broken, rrnd the one body L>ecomc-s ovcrloadrU 
with electricity, "hile the othel' is dep1·i,·ed of its natu
ral shar·e. 

1.'hw~, according to tl1e Franklinean theory, that eler. 
hirity, which was lll1fore called i..·itrcous, is now callc<l 
positive l'leclririty; and. that whirh was trl'mcd the re. 
si1wns, is now drnominated negatil:e elertririty. 

It is rvident, tltat it is only in 1rnssing from one body 
to another. that the efforts uf the rlrctl'ic1J Huid are a11-
parrnt. Wl1en all the adjacent bolli1·s, thrn'fore, are 
equally chargrll with ckctl'h ity, no cftCcts wl1atc\'Cr will 
a1lpear. 'l'hc l'quilibrium must, acconling to the pl'iu
cipks of Dr. F'ranklin, be destroyed, that is, the Jlui<l 
must lJe made rarrr in some one pnrt, before any of_' the 
phenomena will be exhibitell. In that case, the c.lr11se 
fluid rushing in to supply the clrficicnry in that p:u-t 
where it is rarer, produces tlic fla&h of light, the crack· 
ling noise, and the other effects of ckcfricitJ. 

Thr diffcrcut cffl'ds on rough and sm1 ,01h bodies, 
when excited, haYe brr-n previously nmarkcd. The 
Frnnldinra111l1co1·y is, if a rough and smooth body arc 
rnbbeu together, thesmootl1 body will generally be ele1 -
trifictl pl·us, antl U1at with a rough unc\'Cn surface, nii-
11us. 'rtrns, in the ordinary operation of the common 
m;;rhine, the cylinder is posifoely l'lectrified, or }Jlus, 
a11d the rubber ncgati\ e, or minus. 'l'L!c 1·ctlundance of 
the positive electririty is sent from the C) lindcr to tile 
prime conductor, and may be communicated from it to 
any conducting body. If~ however, the 11rime conduc
tor is made to communicate with the earth, which has a 
p;l'eat attl'action for the electrical matter (and \\hicl1, 
being one gl'cat mass of conducting substances, will nCJt 
prrn;it the accumulation of the fluid in a J.li.U'tic:ular 
p:irt); and if, at the same time, the ruhbt•1· is in an insu. 
lated state, supportcc.1, for instance, by gfass or any 
electric; these effects wi1l be revrrscll, for the pt'imc 
conductor will then be nrgativcly clccll'ificd, and the 
ruhber ''ill be plus or positive. 

n ... Fianklin supposed that tlie elecll'ic fluid is col
lected frr.rn the ral'th, and this hypothesis he supportrd 
by the following experiment. 

Let one prrsun ~tand on wax (or be iusul:itrd) and 
rub a glass tube, and let another person on wax take 

thr fire from lhe lh·st, tl1cy will both of them (pro~ide4 
they do not tot!el' each other) appear to be elc•U-ificd to 
a person standing on. tlie ~our; that is, be will percei•e 
a spai·k on a11proarh111g e1thrr of thrm with his knuckle 
or Unger; but if thrJ touch earh other during the c.xti• 
tatiou of the tub • ., neithel' of tloem \\ill appear to be elec
trified. H they touch one another after exciting the 
tube, and dL"aw the flrn as l>efon•, there will be a st~ 
ger spal'k between tht'm than was lJch\ t·c11 t·ithrr of them 
nn~ tLar person on. the floor. After s1.1~h a stl·ong spart, 
ne1the1· of them d1sconl'S any electrrctly. 

Ile accounts for tloesc HJ>Jlearances b~ supposing the 
c1C'ctric fluid to be a common ekmcnt, of which each ot 
the thl'ee persons has bis equal shal'e bl'fore any opera
tion is bt•gun with the tube. 

A, "ho stands upon wax and rubs the tube, collect& 
tl1e elcct~·ic~ fire. from himiclf into the glass, nnd hie 
commumcatmn w1tl1 the cumrnon stock bernJ;' rut 08' bf 
the wax, his body is not again immediatdy supplied. 

n, who aJso stands upon wax, passing his knurkle 
a)ong the tube, receives the fire wliirh was rollrrW 
from A, and, being iusulatcc.1, h .. ~ i·etains tliis additional 
quantity. 

To the tbil'd 11e1·s011 C, who stands u1oon the ftoor, 
both appear clecto-ificd; for be, hn1 ing only the mid.Uc 
quantity of clech·ical fi1·c, 1·ec_ci,es a spai-k on approach
ing Il, who has an on'l' quantit,-, but gi,·es one to A, 
who has au under c1uantity. 

If A and Il approach to touch each other, the spark is 
stronger, because the diffel'ence lH'tween them is grratcr. 
After tlois touch the1·e is no spark between either of thtlll 
and C, because the electrical fluid in all is reduced t.11 
the origin>! equality. If they touch while elr.ctrifying, 
the l'quality is nt"Vl'I' drstl'oycd. the fil'e is only circula
ting; hence we say that Il is electrified positiwly, A ne
gativdy. 

Such is the famous F1·anklincan hypctlicsi~, whirh1 it 
must be confessed, is not e11ti1·ely \\itJ1011t its c.liOicultirt, 
aml, it is muc.:h to be foa1·cd, tl1at \\l' ha'e as yet no com .. 
plete theory of ckctl'ieity. The fact most tlifficult tolle 
explained on the Franklincan system is, that of two b&
u1es n<gativelJ ekctrified repelling each othrr; for if the 
rcpubion in t.lic case of positive electricity is caui;ed en
tirely, as t!Jcre is reason to believe it is, by the electric 
matter, how should a deficiency of that matter produce 
the same effect? Attem11ts ha\ e been made to explain 
the fart, b) havittg recou1·sc to the dectririty of the air, 
"hirh (when not cha1·gcd with moisture) is certainly an 
electric, 01· non-conducting substance, and in all caae& 
is au impel'fect electric. The cork balls, or other light 
substances, which arc elcctl-ifit·d nrgatively, are t~~· 
fore su1iposcd to be acted upon by the positive.electr1c1ty 
of the ail', whicb produces au effect adequate to the 
being positively electrified. This solution, however, fl 
not quite satisfactory; though it is pc1·haps unphiloso• 
phical tu l'eject an h)pothesis, which explainssomefadl 
greatly to our satisfaction, merely because it has nc.t M 
yet explained every thing. 

Ilut lea\ing theories, rspecially in the prrsrnt Verj 

~~\~1~:~!~;ti~~~L~n °~1~~= ;~~~:C:i1!~~ ~91·= 1~~:1~"~~~;;,k:i 
generally admitted. Tbe following statement seems le 
comprise the general principles on which this wonderl'9' 
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luid is known to art. It is extracted from M. Brisson, 
a French writer of desrr\'cd reputation, and it is such 
as a few eac;y exper·iments wm 'Sen•e to confirm. 

The electric fluid is probably the same in essence with 
that of light and heat, but combined with a substance 
which affects the vrgans of sc<'nt. 

When bodies are clrrtrified. by gla8s, they furni•h 
tufts 01· pencils of light; but if electrified by suJphul', or 
resinous substances, they only produce points. 01· sparks 
oUight; bodies presented to those electrified by glass, 
produce only luminous points: while those which are 
~11ted to bodies which arc electrified by sulphur, 
produce beautiful pencils, or tufts of light. 

Bodies are ekctl'ified either by friction or communi .. 
cation. 'ro electrify Lwdies by communication, it is ne
.cessary to insulate them; and the substan~es the most pro
per for in•ulating others are those which electrify the 

-\est by friction. 
Glass, however, thou.;h it clcctrifirs very well by 

friction, electrifies also by communication, even without 
.any l>IJliminary preparation; yet it is very proper for 
iDsulatmg. 

The elertriral matter is nnt produced entirely from 
the bodie8 upon which the cJectl'if)1ing machine acts; the 
adjacent bodies, or substances, combine towards its pro .. 
daction. 

The energy of the clcrtric Yirtue is augmcntert, in con
ductors, more by an increase of surface, than by an aug-
1'1•ntation of the mass. 

Electrilkd bodies adhere one to another, so that, on 
•me occasions, they cannot be separated without a con-
liderable effol't. • 

Electridty accelerates the evaporation of liquors, and 
the perspiratio1l" of a11imals. 

The pencils or tufts of light, whi£h are seen at the ex
trrmitics or angles of clcctt-ifie<l bo<liC'8, arc always com~ 
J08f'd of di\·e1·gent rays when they p~iss through the air; 
fttrt if a non-electric, or conducting body, is presented to 
Uaem, they lose a great deal of their dirnrgency; their 
'81• sometimes become CVl'n convel'geut, in order that 
lliey may appl'oach towa,.ds that body wbich is more 
permeable than the ail'; and if they are made to pass 
into a \aCuum, they will assume the form f\f a la1·ge 
~ocb of light neal'ly cylindrical, or in the form of a 
'l"Rdle. 

The spa1·k which shine~ between two bodies is capa
~ of setting combustible matlers on fire. 

Bl«trical instruments, 01· appm·atus.-The experi
atnt'i iu clcctl'icity- arc so val'ious, that the apparatus 
may be increased almost agreeably to every man's fan~ 
q; and, in general, he who wishes to make new expe
J!Dent•, will find it necessary to make an addition suit
tdto the o4ject of his inquil'y. It will be, therefore, pro
feri on tile p1·es<'nt occasion, and most consistent with 
the drsign of this work, onl,Y to specify and descrilie 
those parts of thr apparatus which are most in usr, antl 
•ntial to the prrformance of the experiments which 
..,, alrrady befo1·e the public. 
\~The in~truments commonly employed in this braMch 
llf&rit>nre, may be cl3.sscd under six heads: 1st. The in~ 
ltruments U!"·H'd fm· r-xriting electl'itity, viz. glass tubes, 
fllatts, and ry lindrrs. 2d. Those for condurti ng the elec
tric matter, which are ch.ieHy of metal. sd. Those in-

tended for accumulating tl1e fiui1l, or, in technical lan
~uage, for receiving a cltw-ge, such as coated bottles or 
JRl'S'. commonly called Leyden phials. 4th. Those whicb 
arc 1~trndcd t~ produce more formidable effects. such as 
electric. ~atter1es. 5th. The instt·uments employed for 
ascertannng the quantity of electl'icity, called clecl1·umc
~~~;e:."~ lastly, those employed for retaining the clcet1•ic 

I. Of the first class of these instruments it was neces
s~t·y to treat, h~ explai.ningthe fir•st principles ofelcctr·j. 
~1ty; an~ there 1s nothing that can be added in further 
dlustmtion of the nature of electrical machines. 

II. The nature and uses of surh conductors as are at ... 
~nclil'd to the m~chine, have been also explainetl; but any 
Instrument which serves to convey the 1 Jectl'iral influ-

~~~~!~~o~. ;~~t~1°ti~st~·i:~~1~;s ~~~ c~l~h1~:g~~~~U~111~~j~y~ 
ed to form ~communication between diffrl'ent bodies; 
and under th1s head we may also class the common dis. 
charging rod, the principle of which consists in a rod of 
metal, sometimes with knobs at the ends, which is fur• 
ni•hed with a glass handle, topreYCnt the shock from pass
ing tl1rough the body of the operator. In plate XLVI II. 
fig. 5. is the jointed discharging rod, which is most com .. 
monly used. D is the glass handle cemented into the 
brass socket C; and e J are the brass wires, which are 
cm•ved, and may be opened by the joint to any extrnt 
that may be required. The wires are pointed, as it is 
sometimes necessary to draw off a charge in that way; 
anti tlie knobs ab are made to screw, or sometimes only 
to fit on to the ends of the wires. It is freq ucutly uset1 
without the knobs, particularly in discharging la1·ge jars 
and batteries. See fig. 6. 

llenlcy's universal disc11arger consists of two wires, 
supported by glass feet, with a small table bctwcrn them 
to suppo1·t any thing that may be the object of the expe
runent. lt rs found to be a very useful instrument for a 
variety of pm•poses, and is composed of the following 
parts; A (fig, 7.) is a Hat board, about fifteen inches 
long, four bl'Oad, and one thick. nn ar<: two glass pil
lars, cemented in two holes upon the board A, and fur
nished at top with brass caps, each of which has a turn
ing joint, mid suppo1-ts a spring tube, through which the 
wires DD slide. Each of the raps is composed of three 
pieces of brass, conncrtcd so that the wires DD, llcsides 
their sliding through the sockets, have a hol'izontal and 
vertical motion. Each of the wires DD is fumished with 
an open ring at one end, and at the other it has a brass 
ball, which, by a short spring socket, is 'tlipt upon tl1e 
pointed extremity, and may IJe removec.I. E is a circular 
piC'ce of wood, having on its surface a slip ofivory inlaid, 
and furnished with a foot, which is fastened in the mid~ 
die of the bottom A. 

Thc1·c is another part of an rlectrical app:u·atus, oi·i ... 
ginally of German invcntiou, wliirh, bcfot'(.' we conrlude 
this Uranch of the su~ject~ it rn:ty not IJe impropt•r to 
notic(", as it is chiefty illustrative of ihc clcrtriral attrac .. 

~i.)1~u~~:l~~d=~pf~·~~~u! n~:~::~\~~;>l:~:';;fc~1e8;~1~ 1:11~r~~:.~ ~:it 
crmnst by chains, antl th:1t in the midclle (from which a 
chain RS }lasses to thl' floor) b)· a sil~cn 1;;ting. Twn 
smaJl knobs of brass arc also hung, by .ilkcn ;,lrings, ou 
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<iach side of the bell in the middle, which se1·ve fot• clap

pc~~·an apparatus of this kiml is joined to one of those 
condurtin.i; rods, crcrted to protect buildings from the 
effects of lightning, it will r-Jer\'"e to give notice of the a11-
p1·oach and passage of an electcical cloud. 

III. In the infancy of every science, the inventions are 
sim1ile. The first telescope was formed of two spcctacle
glasses fixed upon a board; the first electrical bottlo was 
a common apothecaries' phial, with an iron nail in the in
sillc, which was afterwards changed for a wire. The ar
tist who framed the one, did not expect that his discove
ry would enable future philosophers to explore and mea
sure the face of a planet, or to count tlrn host of heaven; 
nol' die.I the inrnntol' of tile other, probably, suppose that 
bii little phial, in the hands of future operato1·s, would 
enable human power to vie with tl1e most fol'l11iclable of 
nature's efforts, to nH~lt the hardest metals, antl even to 
dep1·ive plants and animals of life. 

It would he an ct·rm·, however, to suppose that on the 
form of the glass depends the surccss of the experiment. 
If any piece of glass, of whatever form, cylincfrical or 
otherwise, is coated with a conducting substance, it may 
be made to accumulate tf1e rlcctrical matter. In this case, 
one sitle of the glass, if it does not excet'd a given thick
ness, will be positively electrified, and the othcl' nega
tively. 

As, however, flat plates are neither necessary nor con
,·cnient for this purpose, jars, or bottles with wide neck.;;, 
at·(' usually employed. These are ma<lc of various shapes 
and magnitudes, but the most useful are thin C)' limh>ical 
glass ,·essels, about four inches in tliametm·, and fourteen 
in height, coated within and '"ithout (except al.lout two 
or three inches from the top) ·with tin-fuil, or any other 
contluciing substanc<'. 

If one side of this jar is elecfrified, while the other 
sicle communicates with the earth, it is said to be 
charged. 

When a communication js formed from one side of 
the jar to the othe1· by a conducting substance, after it 
has been charged, an explosion will take place, and this 
is railed discha1·ging the jai·. The jar, howevec, is inca
pable of being char,geil when it is insulated; that is, when 
neither side communicates with the earth. 'Vhen it is 
charged, the two sides arc in contrary states; the one be
ing pe>sitively, the other negatively electrified. 

Ajar is said to be positively electrified, when the in
side receives the flui<l from the conductor, an<l the out
side is connected with the eartb. It is ne.i;;atively electrifi
etl when the outside I'cceives the fluid f'rom the conduc
tor, and tl1e inside communicates with tlle earth; but it 
is necessary that the jar charging negatively should be 
insulatc<l, bemuse the fluid is, in the fi1·st instance, con
veyed to the coating, and would be immediatdy carried 
to the earth if it was not prevented by the intc1·posit1on of 
an tlectric s:1bstance. 

The most usual forms of the LeydPn phial, or electri
cal jar, are rep1·esrntetl in figs. 6, 9, and 1 o, and its na.
t111·c may be exemplified by the following easy experi
ments. 

Place tbejar (fig. 6) on a table, or any other non-elec
tric body wh ch communicates with the earth, and let the 
~II on the top be about one-eighth of an inch from the 

ball of the conductor !I· If _thl' machine i~ turntct, 
sparks may bf" pcrcrn e·! }lil!-.Sin~ from thC" ball of the 

~~1~tl~1~t;:;~~~ !~~~1t~I ~~'.ct~1~~~~·i·, c~i·~~;~~~s f~::~c~I~;:,~! 
due.tor, thejar may be cowsid1·rrd as chai-ged, thr insid• 
positively, and the outside ncg;ttil"cly. To discharge the 
jar, all that is necessary is to form a communication J,e: 
tween the outct• antl the. i~ne1· coatin.i; oftlw jar or phial, 
that the surplus dectr1c1ty may be coul"cyed f1'Jm tJie 
one to the other. To a mid the painful se11satio11 whicfi 
is the consequence of the shock, this.is usually perfoMJt.. 
ed with the discharging rod, sec figs. 5 and 6. Th• ope
rator then holils the rorl by the glass handle D, and all 
that is ucccss::1ry is to place one knob dose to the outer 
coating, and then bring lhe other knoh 11ea1· the ball of 
the jar, when it will be discharged with an <'Xplnsion 
proportioned to the quantity of electricity it ha., received. 
If, when the jar is charged, a pC'rson touclies the outside 
with one hand, and 1.Jrin,;s tlic othel' near the knob or 
the jar, he will then receive theshock. A chain is some. 
times concealed under the carpet, co11nccted f'ith the 
owtsicle coatin,i;, and another is connected with the top of 
the jar; if then a person staru.Jin,i; on the one, is induced 
to put Ids haud incautiously on the othl"r chain, he we'll 
receive a shock, to his great s1111wise and the entt'rtain. 
mcnt of the company: but care should be taken that the 
shock should not, in this case, be too strong. Mr. Can. 
ton used to amuse himself in this way, by elertrirying 
the latch of his door, which was insulated, and giving"& 
shock to the vende1·s of old cloths, whom he allurrd byl 
well known signal, to the magic ground. An o}>tician W. 
London, some years ago, being teazed hy an impertinent 
neighbour, who amused himRelf with knockini; at hll 
door, contrived to insulate the kuockcr, whirh was con. 
nected, by a wire, with a charged jar, and, on the unfoJ
tunate advcuturer attern1>ting to repeat hiA arcusto1ard • 
intrusion, he received a charge, which, it is reportfd, 
felled him to the ground. 

To illnsti·ate further the nature of the Leyden phial, 
place the same jar, fig. 6, on an insulated sta11d; bringtlte 
coating in contact with the conductor; turn the machine, 
and, after a few tul'ns, l'emovc the phial frolb the con .. 
ductor; then form a communication between tile outside 
and the iuside of the 11hial, by means of the discharging 
rod; in thi8 case, the1·e will !Jc no explosion, because, 
both sides being insulated, the bottle was not charged; 
but if a chain is suspended from the brass ball of tbe 
phial to the table, and the coating bronght in contact 
with the condu' tor, after a few turns of tl1c machine, 
remove the plu .. l ~s bct(m~; then if the dischal'gcr is ap. 
plied, an explosion will be heard, and the botllc will be 
discharged; because, in this ca'ie, the insulation of tha 
inside is destroyed by the chain, and the phial beeolllfAI 
capable of receiving a charge. 

'l'hat the charge of a coated jar resi1Jes in the gl..., 
and not in the coating, is proved in the following man
nc1" Set a plate of glass between two metallic plate&, 
aliout two inches in diameter, smaller tl1an the plate ol 
glass; rharge the glass, and then remove the ujlJJer me
tallic plate by an insulated handle; take up tloe g1 .. 
plate, and place it between two other plates of metal oJ!. 
electrified aud insulated, and the plate of glass thus roali
ed afregb will still be charged. The following aperi 
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mfnt9 arc fm·thcl' illustrative <if t:lc nature (lftltc Leyden on s<'ve·al acrountc;. inronvcnienf. The f>rc...: of (if'n·ral 
phial. small hattrrics may he easily united by a wiL•e or chain; 

A cork ball. or an artificial spidennade of burnt cork, and thus they may be ma le to act in C\'rrv rr: .. per:t like 
with legs of linen thrnad~ suspended by silk, will play a large onr. The best construction of a hattny i~ ta 
between the knobs of two bottles, one of which is charg- have a wire from evf'ry jar, connected with a ball at the 
rd positinly, the othel' nrgaiivdy, and will, in a little top, in form of a wirr-cai;e. 
time, dh:1charge them. See fig. 10. The force of a.rcumulated rlcctririty, great ac; jt ap-

A ball suspended on silk, and placecl between two :pears.by the expcl'iments perfol'llwd with a sing!t"'Mated 
bras.CJ balls, one prncceding from the outside, the other Jar, 1s very small when compat·cd with that whirh 
from the inside of a Ley Lien jar, when the bottle is charg- produced by a number of jars connected togethe1•; a111I if 
ed., will fly ftoom one knob to the other, amt by thus con- the effects of a single jar are snrprizing, the p:·odigious 
veying the fluid from the insitle to the outside of the bot.. force of a large battery is ccl'tainly astonic;hing. fl;xpc
tlc will soon discharge it. mcnts of this kind should be conducted with great cau-

An insulated cork ball, after having received a spark, tion; and the operator ought to be atkntirn not only to 
will not play between, hut be equally repelled by two the business in hand, but also to the persons who may 
bottles, which aPc charged with the same power. happen to be near him, prohihitin,g their touching-, or 

A wire is sometimes lixed to the under pn11: of the insu. even coming too near any part of the apparatus: for jf e. 
lall'd coated phial (fig. Ll) plate XLIX.; am! b c is anoth- mistake in pel'forming other experiments may be disa
cr wire fitted to the formu, and at l'ight angles with it; a greeable, those in the discharge of a large 1.rnttcry J.nB.5· 
ltrassOJ (lig. t4)is placf'd on the point of this wire; charge be attended with dangerous consequences. 
tho bottle, ;md all the time ihe bottle is charging the tty ~Vhen a battery is to be chal'ged, instead of a large 
will turn ronml; whrn it is charged the motion will cease. prime conducto11, a small one is much more ronvenient: 
If the top of the bottle is touched with the finger, or any for, in this case, the dissipation of the electricity is not 
other conducting sulJstancr, the fly will turn again till so considerable. The quadrant cJectromet('r, hereafter 
the bottle is discharged. The lly will electrify a pair of to be described, which shows the height of the charge in 
balls (lositively while the bottle is charging, and ncga- the battery, may be fixed either upon the p1·imc conduc
tively when it is discharging. tor, or upon the battery; in which case, i.t should be flx-

Whrn a Leyden phial, })()Sitively charged, is insulated, ed upon a rod proceetling from thC': wires of the.jars; and 
it will give. a spark from its knob to an excited stick of if the battery is very large, it should be elevated two or 
wax, but not a spark will pass at that time between it three feet above them. 
and an exdt.cd glass tube. The inMx to tlie elcctrometcr, in charging a large 

An additional quantity of the fluitl may be thJ'own on battery, will ~cldom rise so high af; 90, brrausc the ma
onesideofthejar, if, by any contrivance, an equal quan- chine cannot charge a battery so high in prop'lr·tion as a. 
tJt7 be madr to escal'e from the other, and not other· .single ja1·. Its limits are often abriut 60° or 70°, mflrc or 
wise. less, i11 proportion to the size of the battery and the 

IV. Elcctrician:i;;, in order to increase the force of the force of the machine. 
electric explosion, conncrt several jars, or Leyden phials, Every broken jar in a. battery must be tak<'n away, be .. 
together in a box; and this is called an electrical battery. fore it is 1iossible to charge the rest. 

Fig. 12 is a battery composed of twelve jars, coated It bas been recommended, nut to discharge a battery 
in the inside and outside with tinfoil, whirh altogether through a goo<l conductor, if the circuit is not at least 
contain about twelrc feet of coated glass. About the mid· five feet long; but it must be observed, that in p1·oportion 
die of rach of the ,ia1·s is a cork that sustains a wire, to the lengthening of the circuit the force of the shock 
;Which, at the top, is fastrned round, or soldered to tlie will be lessened. 
14ire, knobbctl at each ent.I; which connects the inside Jars made of the gl'een glass manufactured at ::Vew .. 
Coatings of three jars; and by four wil·es, such as C, D, castle, are sai<l to endure au ex11losion without a pt•oba. 
E, •·, tht• inside coatings of all the twelrn jars may be bility of breaking. 
c:enncrted togethc1·. If the spark from the explosion is concentrated, by 

The square box that rontains these jars is of wood, causin,'5' it to pass tb1·ough small rircuits of non-t onduct. 
lined at the bottom with tin-foil, and has two handles mg substances, the force of the battel'y "11! be constdc
.en two opposite sidl's, by which it may be easily remov- rably increased. For this purpose, cause tl,e sparks 
Id. lo one side of the box is a hole, tl11·ough this an iron to pass tlu·ough a hole m a plate of glass, one-twelfth 
Aook passeft, wl1ich communicates with the metallic lin· or one.sixth of an inch in diameter, by '"hich means it 
'8gofthc box, anti consequently witl1 the outside coat- will be more compact and powerful. By wetting the part 
ing of all the jars. To this hook is fastened a wirr, the round the hole, the spark, by co1~vet·ting this into vapour, 
other end of which is connected with the discharging may he c01nrcycd to a greater distance. with an i"rrea.,c 
rod. of rapidity, attended with a louJkr noise than common. 

1'hc balkry represented in the plate, is a small one, Mr. )forgan, by attending to these and some other cir
lin compari-;on to those now frrqucntly used, ant.I mur.h cumsfa.nccs, has melted w1rcs, &c. by the mcans ufsmall 
~ weak for the purpose or some experimrnt..s. nut 1t bottles. . 
tll a•tllidt•nt to gin an idea of its ronstructinn; and when It' the chm~g11 of a ~tron.; b~ttery 1s passed f.hrougb 
a larg-t· lrn.ttcry is to b1~ rnnstrurtcd, jt is lH'tll'l' to make two or three JnC'hes o( small wne, tt1c Iattf'1• will FIOn,c .. 
&\vu, tl11·1·r. or mol'C small om•s, a.fi rc']H·e~f'"nh•t.I in tlie tim .. s appcat· 1·cd-hot, first at the positiv,• !iille; anJ. the 
platl; u...., a smgle la1·i;e buttery, which is heavy, auJ, red11ess will pt•ocec'<I towards the ol.1cr cud. 
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If a battrry is discharged through a small steel needle, 
it w:ll, ii' die charge is strong, communirate magnetism 
to the m•cdk. 

If the discharge of a battery passes th1•ough a small 
rm1g11t•tic needle, it will dcsfroy the polarity of the nee
dle, and somctirnrs invel't the poles; but it is often ncces
sat·y to repeat this sevcl'al time~. 

lJr. ljril'stly could melt nine inches of small iron wire 
at the distance of fifteen feet, but at the distance of twen
ty fod he rould only make six inches of it red-hot, so 
that we may inl'er from this, that notwithstanding thcit· 
conducting p(l\Wl', still metals resist in some degree the 
pa.-;sage of the electric fluid, and thuefore in estimating 
1.hc comlucting 11owers of different sulJstances, tbch• 
length must not be forgotten. 

Ir a slender wire is indosetl in a glas.c; tube, and a bat
tery discharged through this wire, it will be thrown into 
globules of di lfcrent sizes, which may be collected from 
the inner sur-t'ace of the tube; they are often hollow, 
and little more than the scoria or dl'oss of the metal. 

Dr. Watson and some other grntlcmcn made several 
curious experiments to ascertain the distance to which 
the elcctr~c shock nught be conveyetl, a111l the velocity 
of its motion, which may be briefly mentioned. In the 
first experiment, the shock was given, and spirits inftam· 
ed by the electric matter which had been comeJed 
thl'Ough the river Thames. In another experiment, the 
electric fluid was made to pass thrnugh a circuit of two 
miles, crossing the New River twice, going over sevct'al 
granJ.pits and a large field, and afterwards conveyed 
through a circuit ol' four miles. This motion was so in
stantaneously l'erformed by the elccti·ic fluid, that an 
observrr, in the middle of a cir~uit of two miles, felt 
himself shocked at the same instant that he saw the phial 
discharged. 

V. 'l'llc instruments for ascertaining t11e presrnce and 
the quantity of elect1·icity in different bodies, are various. 
The simplest of all is a }J•i1· of little balls of cork, or 
rather of the pith of the cider, which is still lighter, and 
suspended by silk threads. When brought into contact 
with an electrified body, the balls will immediately di
nrge, and according to the degree of divergence, a judg
ment is formed of the degree in which the body in ques
tion is electrified. A similar effect will be }Jl'oduccd by a 
light and downy feather. The pith-balls have received 
the name of Canton's electrom.eter, from the ingenious 
electrician who first employed them fo1• this purpose, and 
they are found useful in many expe1·iments. 

Fol' a more accurate admcasurement, that is, for a~
crrtaining precisely the degree in which any body is 
electrified, an instrument somewhat l<'ss simple is requir
ed, and Henley's quadrant electrometer is in most gene· 
ral use. Jt consists (fig. 15.) of a pcrpcndiculai· stem 
formed at top like a b"all, and furnislml at its lower end 
with a brass ferule and pin, by which it may be fixed in 
a hole made in the conductor, as at fig. 1. 01· at the to}J 
or a Leyden bottle. To the upper part ol' the stem, a 
gl'atluatetl ivory semicircle is fixed, about the mitldJe of 
which is a brass a1·m or cork, to support the axis of the 
indrx. Tin· index is a Yery &lender stick, which 1•eaches 
from the rcnti·c of the graduated arch to the brass ferule; 
and to its lower extremity is fastened a small pith-ball 
nicely tUl·ned in a lathe. When this electrofllCtcr is in a 

perpendicular position, an•! not rlrrtrifiod, the ind•it 
haugs parallel to tlir pillar; but wlll'n it is dntrifi('d, the 
index recedes more or kss, according to tl1(' quantity o[ 
elrctritity. 

Lane's di.<;charging rlrrtromctrr, as it is con1111ouly 
calletl, is employed chietty by the practitioners of medical 
electricily. 

It is rqn·cscntetl by F D E, in fig. 16, and is fixed to 
the wi1•c that proceeds from the inside of the jar z. The 
ball B touches the prime condurtur A, wJ1;r1i issupJH>Sed 
to stautl b('fore an electrical m1tcl1i11r, fi~. 1. The elec .. 
h'omcteL' consists in a glass rod F D, furnislu.>d nith 
brass caps F, 0: from the latter prrwccds a strong brass 
wire, to which is attached an ho1·izo11tal spriJ1g-sockct: 
through this, the wire C E, having the h1lll C at one 
end, and the open ring E at the othe1·, may hr slided 
backwards and forwards, so as to place the ball C 
at any required distance from the ball B. Suppose 
the distance between B and C to be llh of an incb 
or kss, and that by means of a chain X, a. rommunica. 
tion be. fol'mcd from E to the outsiclc coating uf the jar. 
When theja 1· is charged so high that the Huit! can leap 
from B to C, the discharge will take 11lacc, and the 
strokr. pass through X from the inside to the outside of 
the jar. When the shocks arc to be given till'ough any 
part of the body, as the arm, then, instead of the chain 
X, wires E L and I L are to be fastener!, one lo the ring 
E, and the other to a hook atI of the stand II I which 
communicates with tlrn outside of thl' jai·. The othr1· ex
tremities of the wire must l>c fastened to the directo1'8 
K, L, whirh consists of brass wiI·es anti balls as Lfasten .. 
cd into glass handles K, soc also fig. 11. The mode of 
01rnhttiun is r.asily untkrstood from a \'iew of the figure 
(16), for when the chain Xis away, the electric ttuid 
must, in llassing from the inside of the jars to the out
side, go through the wire E L; the brass of the director; 
the part of the arm between the ball< of the di1"Crtors; 
and through the wire L I. lly moving C ncarrr to, or 
fa1the1· from B, the strength of the shocks will bettgu· 
lated to any degree. 

The instrument represented in fig. 17, lias,becn used 
successfully in the cure of the tootli-aclie. A is a strong 
piece of box-wood in which the wires ab c and tjaJ-e 
lixed and then bent, the tooth anti gum are plared be
tween c andf, and the circuit between the outside and 
inside of the jar is to be made by means or the rhains 1 
and h, which may he fastened in the same manner as the 
wires E L and I L in fig. 16, and by bl'in.~iug C very 
near to B so as not absolute Iv to touch, the shocks which 
pass through the tooth an<I gum will be \"Cry slight. 

Several instruments have also brrn i11v<·nted for as
certaining the state of the atmosphere with J't'~pert to 
the quantity of electricity it may contain, at any gh·en 
time. The best of them a1·e imprn,'c111rnts upon Canton's 
electi·ometei., which is made by inclosingthe pilh-balls, or 
rather two slips of gold leaf, in arylindl'iral glass vessel, 
to prevent their bciug affected by the wind. 

llennrt's electrometn, fig. 18. is a Hl'Y delicate• instMl
mrnt, an<l capable of t1istinguishin.; small rp1antith·!I of 
rlrctriri!Y. It consists of two slips of kaf gnld ,\, sus
pended h~ a glass B. The foot C may hr of woo•l or me
tal; the cup D of metal. The _cu1i is made flat on th1• .top, 
t~at plates, books, cvaporatmg water, or other tbmp 
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to be electrified, may be co1>veniently placed upon it. 
The cup is about rm inch wider in diameter than the 
glass, and its rim about three quarters of an inch broad; 
which hangs parallel to the glass, to turn off the rain, 
and keep it sufficiently insulated. Within this is another 
rirrular rim, about hair as broad as the other, which 
is lined with silk 01· velvet, and fits close upon the outside 
of the glass; thus the cap fits well, and may be easily 
taken off to t•epair any accident happening to the leaf 
gold. Within this rim is a tin tube, hanging from the 
centre of the cap,somey,hat longer than the depilt of the 
inner rim. In the tube a small peg is placed, and may 
be occasionally taken out. To the peg, which is made 
round at aRe end and fiat at the other, the slips of leaf 
gold a.re fastened with paste, gum-water, or varnish. 
These slips suspended by the peg, and that in the tube 
Cast to the centre of the cajJ, hang in the middle or the 
glasa, a.bout three inches lung, and a qual'tcr or an inch 
broad. On one side of the cap there is a small hole to 
place wires in. It is evident, that without the glass, 
the leaf gold would be so agitated by the least motion of 
the air, that it would he useless: and if the electricity 
should be communicate<\ to the surface of the glass, it 
would interfere with the repulsion of the leaf gold, there
fore two long pieces, HH, of ·tin-foil are fastened with 
vaniiah on opposite sides of the internal sutface of the 
glass, where the leaf gold may be expected to stl'ike, 
and in connection with the foot. 'l'he upper end of the 
glass is covered and lined with sealing-wax as low as 
the outermost rim, to make its insulation more perfect. 

The sensibility of this instrument is so great as even 
to astonish the most experienced electricians who have 
been wituesqes of its effects. The brush of a feather, 
the throwing of chalk, hair-powder, or dust, against 
its cap, evince strong signs of electricity. The elec
tricity of vapour is elegantly shown by pouring a tea
spoonful of watet· on an ignited coal place1l iu a metal
lic cup upon the cap of this electrometer; all([ a very 
great and plcasi11g rnriety of other experimc11ts may be 
made "it!J this excellent instrument. 

•• In pcrfol'ming several atmosphel'ico-e1ectl'ical expe
riments about the year 1776, I found," says :Mr. IJa
vallu, o that the use of Cantou·s c01·k-ball electrometcr 
was murh olJstructl'd by the wind, in consec1uence of 
which I attempted to inclose it in a bottle, and after a 
variety of trials and alterations the instrument was in 
~eye:u· li77 brought to the state which is rep1·esented 
!ft fig. 19. The tht·cc pai•ts of the figure represent the 
mstrumcnt in its case, the same out of the case, and a 
section of its IJrass cap autl 11eck. 

" CDMN is an open glass vessel nurower at top 
U.an at bottom, and cemented into the wooden i1iecc 
A B, by which part the instl'Umc11t is held whcu it is to 
l:te' prt'l;entcd to the atmosphere, 01· it may be 1·estc<l upon 
a labk for otlicr C:'+:pr1·imcnts. This woodc11 11icce also 
Btr\'t's to :;r1·cw the in~tniment into its wooden case 0. 
'fhe uppt·r part of CllMN is tapCl'ing like the uerk of 
a phi~J; aud a slwrt glass tube is ccmeuted into it, so as 
lo pro,1cct a little above and a little within lite neck of 
the forn1n: then tlie uppr1· 11art of the instrument from 
CD to L, is con1·ed with scaling-wax, by mrans of 
heat, whit Ii gin's it thr appcal'ancc of one continua le I.Jo. 
dl· The inner pat'l G of the small glass tube is also 
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covel'etl with scaling-wa...x. Into tliis tub£' a hrass wi~e 
is cemented, the lower part H of which is flattened, 
and is 11erforated with two holes; the uppri· p~rt L is 
forn;eed into a screw, u110n which the brass cap E F is 
screwed. The office> of this cap is to defend the up1icr 
irnrt of the instrument from the rain. The conical, or 
oval, or globular, corks P of this elcctrometcr, m·e ac; 
small as can be made, and are suspended by exceedingly 
tine silvel' wires, the upper parts of \\ hich arc formctl 
in rings, ,,.-hich pass U1rough the holes at II, and are 
thereb,r so loosely suspended, that they arc caused to 
diverge when the lirass cap E js exposed to a nry 
slightly electrifie1l atmosphere. J l\i a111l KN are twn 
na1·1·ow slips of tin.foil stuck to the insit.le of the glass, 
and com.municating with the wooden bottom AB; thclf 
serve to carry off that electricity, which, when the corks 
touch the glass, is communicated to it, antl if acrumn· 
lated would distul'h the free motion of the corks." 

VI. It is remarkable, that in certain rascs bodies elec-· 
trifiell will retain their electric i1owe1· for almost any 
length of time, and on this prjuciplc a very ingenious 
instrument has been constructed, called an elcch'o
phorus. 

This sim11le species of electrical machine consists of 
two plates (fig. 20.) A and B, made of a circular form, -
from eight to eighteen inches in diameter, or upwards. 
'rite UJlper plate is generally made of brass; but a tin 
plate, with a wire turned in upon its rdgr, will answel' 
exceedingly well. At the centra al' this plate there is a 
sock.ct O, in which a glass handle I, nine or tt·n inchrs 
long, is fixetl. A thin boartl, con:n·rd with tin-l'oil, and 
suspended by silken stl'ings, will answer wetl, when the 
electrophorus is wanted of a large diameter. 

rrho under plate may be made of glass, sealing-wax, 
01· the following composition, viz. four part..:; rosin, three 
parts pitch, th1·ee parts shell-Jae, two parts Venice tur
pentine, meltetl together OYer a gentle fi1·e. lt may lie 
pourctl and spre.ad upon a thin linen clo~l~to al.lout 01ir

fourth 01.· au inch thick. The linen cloth,~""lie st1·rtch
ed upon a hoop, and made as tight as ii<\~c. If the 
sul'face 1s a little rough, it wilJ lie no worSC ... 

'l'hc manne1· of using tbis machine is as follows: Rub 
the coatc<l side of the under plate A with fiur. new flan. 
ncl, or a ba1·e's or cat's skin; antl when it is exritcd a5 

much as i,ossible, set it on a table, and place the upper 
plate upon it, an<l put your finger on the upper plate; 
then remove your finger, antl take holtl of the t r> p of the 
glass handle I, and ap~ly it to the knob of a coatrd jar. 
llepcat tins operat10u for 30 or 40 times, aml the Jal' will 
become charged. 

. Caval~o mentions one of the above kind matlc by him, 
with wlu.cl_1 he charged a coatc<l phial se,·c1·al times,.. by 
once cxc1t111g, so strong as to pierce a. hole Lhl'ough ,, 
card at every dlscliarge. 

When a. glass is C'O\ crcd with scnlin.!)-wax. after it is 
excitc<l antl laid with the waxed side dow1rn a1·cl, and tliu 
gl.ass uppermost, then 011 making the usu;ll npr1·inirnt 
uf p~1tt1J~g the metal 1_.1la~e on it, aHd takin . .; till· ~paa·k, 
&c. it Will be attended wtth cou!t'arr dcdl'icity tu 11 hat 
1t h:.t<l Ucl'ore. 

'l'o explain these pL ::- nomeua it ''ill be a.~ni11 nf'rr~sa. 

:~Jop~~ft';~:ctoel~~~:~~~;~ ttc~~1ul~i~l 1~coc1~~~~11~~1~J~1~·1~~t~:~ 
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colkct, that the nrgati're electricity was originally 
termed the resinous, IJecausc it was first thought to Uc 
peculiar to those substancrs. In the clectl'ophorus, 
therefrwr, the lowPr part or resinous mass, l>cing ncga
ti.-el,r electrific<I, the matte1• is taken from the metal Jilate, 
and this becoming also nc~ativcly electrified, the fluid is 
attracted from any hotly which is presented to it. 

Electrical phcnomenl!.-Tlie various phenomena of 
electl'icity may, for the sake of perspicuity, be divi<led 
into four classes; in the first of wl1ich may be included 
all those expcrimc.11ts which serve to illustrate the elcc
t1·ical attt·action and repulsion; in the sccon<l, those JH'O
duced by the stream of electricity; in the third class 
may be ranged all those phcnomeHa which arc accom
panied with the luminous appearances; aml lastly, we 
may cnumcl'ate those more formidal>le effects arising 
from the concentrated eJcctricity, in the experiml•nts 
with the Leyden phial an•! the electrical hattery. 

I. That light bodies are attracted and repelled by the 
electrical influence, is evident from many common ex
periments. If a foathet· of a downy kind is affixed by 
linen thrt'ads to a small wit·c, and the wi1·c is inserted 
into the prime conductor, upon turning the cylinder, 
the plumage will be found to expand every way, and 
the threads will also recede as far as possible from each 
athPI'. If a finger approaches the feather, the plumage 
will bend towards it, and if the finger is moved, the fea
ther will seem to follow it. If a spark is taken from 

~~h~0~~~~~~:~ i~ii11~~~~t!~n~~~i;~~~~~~~fis~~~e~;~: 
and the plumage ex'pand as before. 

'l'here is another very entertaining experiment illus
trative of the elcctl'ic atll'action. If a small plate of 
metal is suspended ~fi;,J_rn the prime conductor, and ano. 
ther plate is plarcd ~t ~small distance under it; if then 
on the lower ]>late a pi,ece of leaf gold is laid, when the 
cylinde1· is !tm1ed .t.l!e gold will be lifted up, and expand 
itself with on pposite the upper and the other 
opposite the u ate. If the room is darkened, the 
kaf gold will a . f<!.;be supported by pillars of fire. 

~w~1~/~~e:: b~fe~~~; ~~fe0~~ t~:~~·P:;e~;~:, t~~ni;:ft~~ 
board, see fig. 21.) are placed on the under plate, after 
turning the cylinder the images will successively rise up 
in an erect position, and will seem to dance between the 
two plates, somt;_tjmcs leaping upon each other, and ex .. 
hibiting themselves in a variety of entertaining posi
tions. If the head of the image is held before the fire 
~nd dried, the image will ascend to the upper plate and 
»emain t-l1cre; ttnd if the experiment is revcJ"scd, and 
the feet of the image are dried, and the head a little 
moistened at the same timr, the image will continue to 
~tand immoveable on the lower plate. The experiment 
will not succeed, if instead of metal, the images are pla
ced upon glass, because glass is an electric, and does 
not transmit the electrical matter, and consequently the 
images will not move backwards and forwards; but if 
the finger or any conductin.;bodyis beldunderthe glass 
plate, they will then move as before. 

There is another very pretty experiment illustrative 
of the same p•'inC'iple, the apparatus of which is to be 
~uncl in the shops of most of the instrument-makers, 
aud whicli has been al.ready described. It consists of . ;a 

three •mall bells, with dappers hctwe<•n thrm. (~er fig. 
8.) lf the machine is turnrcl tlll' dapp,Ts fly from 01,1 
bell to the other, and ring a J,in1l of peal by the cftht 
of ckctl'icity. To explain tlli~, it is onlJ urct·ssary to 
notice that the two 011te1· b<'lls are suspended bJ metal 
chains, and the mifldle hl'll :~nd cl:tpprrs by silk, but 
from the middle bell a chain 1s suspended, which goes 
to the talJic. The fluid is then ronvl')'('d fl'Om the ron. 
ductor down the chains to the two cxtcl'ior hells, and 
the clappers which a1·e light a1·c att1·actrd by tl1em. The 
clappet'S then become charf,"'cl aud are repelled by the 
outer bells, but attracted by that in the middle, to whidi 
they give the electricity they had recci1·ed, and it is con
veyed to the eal'th by the chain which communicates with 
the tahle. Being thus disburthened, they are a.~ain at
tracted and skike the outer brlls as before, and this is 
coutinued as long as tl1e machine is in artion. 

The electrical porrupine, as it has been called, is 
formed nearly in the shape of the animal, the name ol' 
which it 1Jca1·s. It is con:·red with e1·minr, or some othrr 
fur, in \Vhich are insm·ted some piccrs of cotton pulled 
ou~ to a col1siderable length, to rcscmlJlc the pnrrupi11r'e 
quills. On turning the machine the hait'S of the fur or 
ermine diverge, and the pieces of cotton al'e disrharged, 
and by a powe1ful conductor a1•e ddven to some feet dis. 
tance. This effect, it is obvious, depends upon the prin· 
ciple which has been just explained, and is illustratire 
of the electric repul.'iio11. 

A very common mode of demonstrating the same er. 
fret, is to Jrnt a pointed wire into one of the holes of the 
conductor, and while the machine is in action, t11 hold i 
glass tumbler over the point till its inte1·ior surface be. 
comes charged. If then a few pith-balls arc laid on the 
table, and covered with the tumbler, the balls will pre
sently move about as if by magical power. See fig. 22. 

Electrified bodies in certain circumstances adhere so 
closely together, that the fact has given occasion to a 
new term iR philosophy, and it has bern called the elec. 
tl'ical cohesion. This was pleasantly illustrated by some 
experiments on silk stockings, communirated to the 
Royal Society by Mr. Robert Symne1· a few Jears ago. 
'l'wo silk stockings, the one black and the other wliite, 
had b~en for some time upon one leg, and were the~ rub
bed with the band, anti both pulled off together; 1t •r
pcars that in this case the two stockings will adhere to. 
gcther in such a manner as to require a com,idel'able 
force to separate them. J\1. Bdsson, \\ho repeated U1e 
experiment, observes, tliat afte1· he had separated the 
white from the black stocking another phenomenon OC· 

curred; for while he held them one in each hand, sus
p~nded in the air, they swelled and puffed up as \\ideas 
ii the leg had remaine1l in them! When they wc1•e brdught 
within ten or twelve inches of each other, they 1•11shcd 
npon one anotlier, and adhered fordbly togethe1·; but this 
adhesion was not so great as that whirb took place while 
the stockings were one within the other. l\Ir. Symner 
si1pposed, that the surress of this experiment depended 
upon the contrast between the bJark and \\ hite colour; 
but l\I. Brisson proves this hypothesis to be without 
foundation, having made the CXJlerimrnt by s 111Jstituting 
for the blark stocking anothc1· of a different rulour, and 
even a white one; but he confesses, that when the expe-
1·iment was made with two white silk stockini;s the cJleda 
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\l"l>l'C weak ilf co111pulsou. The san1e effects ha\e been 
produced, when the stockings were one of Llack silk, 
and the other of light-coloured Angola wool. 

Electrical attraction appears, howevel', not to be so 
strong in vacuo as in the open ai1·. Fl'on1 several cx
pcl'imcnts of llcccaria·s \\C lean1, tl1at if the air is tho
roughly exhaustrd out of a glass receirer, the attraction 
and rrpulsion of rlcctrified lii;ht bodies within the 1·e
cei\·er become languid, and soon cease altogether. 

2. That the stream of electricity is capable of produ
cing motion in almost a similar manner to a stream of 
common ai1·, will be manifest from sevcml plcasiug expe .. 
riments. If a bra.s cross or fly, such as that in fig. 14. 
is 11la.ced on the conductor, when the machine is turned it 
will go rapidly 1·ound. lfitis taken off, and held under the 
conductor, it will move in the same mannrr. Uthe c1•oss, 
or Oy, as it is called, is insulated, it will not movr, be
cause no ckctririty r.an be dl·awn through it either way. 
If a pin or any othrr conductor approaches it, it will 
!Jowc\•er move as usual. 

By means of the stream of electricity issuing from a 
point, many other amusing expcl'imcnts have been con
tl'ived; lit1ch is the electrical orrery, showing the motion 
of the sun, earth, and moon. 

The sun and earth g() round the common centre of 
gravity between them in a solar yrar; and the earth and 
moon go round the common centre of gravity between 
them in a lunar month. These motions are rq1rcscntcd 
by an elertric:tl expe1·iment as follows: 

The ball S (fig. £5.) represents the sun, E the eart' • 
and M the moou, connected by wiI'CS a c and b d: b is 
the centre uf gravity lJe:twecn the earth aml moon. 'l'l1rsc 
three balls and their connecting wil'(~S are hung an<l sup
portc1I on the 1:1ha1•p point of a wire A, which i.l:i stuck 
upright in the prime com1uctor Il of the electrical rna
chin('; the t•a1·th ·and moon hanging upon the shal'p point 
or the \\.ir·c ca e, in which wire is a pointed short pin, 
sticki11g out horizontally at c; and there is just such 
another pin at d, sticking out in the same manner, in the 
wire that connects the earth and the moon. 

When the cylinder of thccJectl'ical machine is turned, 
lhcsc balls anil wires are electrified; and the dectl'ical 
Ire, flying off ho1·izontally from the points c aml d, cause8 
Sand E to move round their common centre of g1·avity 
a, and E an<l l\.I to move round their common centre or 
grarity b. And as E and M are light when compared with 
Sand E, thc1·c is much kss friC'tion on the poi11t l.J, than 
8 and E make about the point a. The weights of the balls 
llay he adjusted so, that E and M may go twe!Ye times 
round Li, in the time that S and E go once ronnd a. 
This atrol'{ls an amusing exprriment in electricity; I.nit 
!tis so fa1· from proving that the molions of the. planets 
lD the hr~nns are owing to a like causr, that it plainly 
pron•s they are not; fol" the real sun and planets al'e not 
connected by wil'Cs or bar~ of m~tal, and consequently 
there can IJc no sueh nwtallic poi nts as c and d hetwrrn 
them. And "ithout such points, the electric fluid would 
ncrnr cause tl1cm to move; for. take a\vay these points 
in th(' aboH-mentioncd uperinwnt, and the balls will 
continue at r1·st, kt them be ever so stl'Ongly electri
fied. 
Fi~. 24 rrprcscnts a watrr-mill for gl'inding co1'n, 

tin:ncd b1 a stream ol' clectl'icit). A is the "atcr-whccl, 

B the cog-wheel on its axis, (. (he trundle turnrd 11.1 

that wheel, a11d D the running mill-stoue on the tc1p ui' 
the oxis of the trundle. It may easily be conti·i,·cd antl 
tumed also by electricity, if instead uf the 1·ou11d plate 
D for the mill-stone, there is a horizontal wheel ou t!tc 
t1·uudlc C, with spur-cogs, "hich will turn two trnnclks 
placed on its opposite sides, and on the tup of each of 
these tL·undlcs' axis, may be a rountl plate rcpre~rnting · 
a mill-stone; so that this model has all the working 
parts of a double water-mm, turning two mill-~ton1·s. 

Set the mill near the prime conductor, and place the 
crookf'tl wire so tliat its point may be dii·er.kd towards 
the u11permost side oftlie great whrrl A. Then toH·n tile 
glass globe by tl1e winch, and the stream of fi1·e that. i< .. , 
sues from the point of the wire will turn the wheel, and ·p.> 
consequently all the other working parts of the mill. 

SmalJ boats or swans arc sometimes malle of Jight 
vrnod or cork, and they may be attracted and made t9 
swim in any direction, by applying a finger towar(Js 
them; or they may have the addition or sails, and will 
then be made to sail briskly before an electrical gale 
from a wire held in the l1and of the operator. 

s. Every person knnws tlin.t with his knuckle or fin .. 
gcr, he can draw sparks from a. conductor; the furtl.iCI" 
he removes his knuckle from the conductor, the longer 
will be the spark, and it wiJl c\·en resemble lightning in 
the curves it forms, and its zig-zag appearance. 

Thrre is even a mode of imitating the course oflight
ning by some conducting suhstanr~, such as ]lieccs of 
tin-foil stuck at different distances on a plate of glass, 
an<l semling a strong spark through them from a pow' 
erful conductor. In fig. 25 is a glass tube with pieces 
of tin-foil p.1Sted on at different distances in a spit.,11 di
rection, :md hence called the spiral tube. It is inrlosed 
in a large1· tul.lc, fitted with brass caps at each ;end, 
which connect with the tin-foil. When the rlertric f'Jpal·k 
is made to pass thl'Ongh this tube, a beautifully illumi
nated 51wt will be seen at each separation of the ti11-l'oil; 
and from the course in which the electric light is attract
ed, will serve to give some idea, on a very climinuthe 
sc:tle, of the manner in which the lightning is atti·actcLl 
from one cloud to another. A similar effect will be pro~ 
du red by the jar, fig. %. 

A very pleasing effect is also producrd from the eke~ 
trical light, which has been called the diaflem of hrati
fica.tion. The person who wishes to exhibit this rxpcri
ment, !Jincls his head with a band of silvered 1£>athcr; 
and while he stands upon an insulated stool is connertcd 
with the conductor by a metal cha.in. lftlwn, ,\!tile the 
machine is tu m ed, anothc1· person passes his knurkln or 
finger neal' the lla11d of leather, it wiU appear brautifully 
illuminated, and vi•·id flashes of light will play about 
the pe1·son's head who wears the magic diadem. 

It has been mentioned bcfol'c that spirit of wine may be 
set on fire Ly the electric spark. The experiment is ea. 
sily made either by placing the ladle or spoon which 
ro nlains the fluid upon the c:onductor, and taking the 
spa1·k th1·1rnp;h thr spirit; or by a person hol<ling the 
spnon or latllr in one hand. whil<' he stands on the in.
sulatccJ sto ,1. having the '>thcr hand on the con1lurt1)1'. 
lf thl'n another person approaches the spoo11, either 
with bis fingc1· or an iron poker, or othrr mrtal in.-
1itJ:u1uc11t, the spal'l< will pass through the spirit of wU..C,-
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aud set it irnmecliatcly in a flame. The expm·iment will 
succeed Ucttcr ii' the spirit is a little warm, or even if 
the spoon in which it is contained has been 111·eviously 
a little heated. 

4. Whatever may be the effects, however, of a spat'k 
<lrawn from the conductor, they are greatly augmented 
by what may I.Jc tcrmetl concentrated elccto'icity, when 
the fluid is accumulated by means of a Leyden phial, or 
a glass 11late properly 11repared. If a card is held close 
to the coating of a charged jar near the bottom, and 
one knob of the discha1·ging rod is applied to the card, and 
the other to the ball of the jar, the electric fluid in pas
sing tht'ough the card, will perforate it. The edges 
of the hole on each side will .be a little raised, and 
the discharge will be attended with a sulphul'eous smell. 
'Vith a moderate battery a quire of the thickest paper 
may be pel'foratcd in the same manner. 

If a small chain is laid upon a piece of white pa11cr, 
and a shock from a Leyden phial is made to pass through 
it, the paper will be stained with a blackish tinge at 
every joint of the chain; and if the experiment is made 
iu the dark, the chain will appear illuminated, with a 
kind of radiation at every junc~ure. 

By a strong shock of electt·icity, metals are melted, 
and gold itself may be inC'Orporated with glass, so as 
to give the latter the colour and apjlcarance of that me
tal. The expe1·iment is not difficult. All that is r~quired 
i!'.i, to take two narrow slips of common win<low-glass, 
each about an inch broad, and three or four inrhes. long. 
Let a mn·row slip of guld leaf then be placetl between 
the glasses, with about an inch at each end hanging be
yond the glasses, which by some means should be pres
sed closely together. One end of the sli]l of gold leaf 
should communicate with the outer coating of the phial; 
and when it is charged, one knob of the disrharging 1·od 
must be applied to the other end of the leaf, so as to 
send the charge through it. When the glasses are ta
ken asunder, it will Im found that the gold has been 
melted, and the substance of it actually incorporated with 
the glass, which consequently must have umlcrgone a 
partial fusion itself. 

By a smart shock of electricity from a charged pl1ial, 
or a batte1·y, a plant may be killed, and the experiment 
will be~t succeed with the common balsam or impatiens. 
'.rl1e smaller animllls may also ~e deprived of life; but 
human art has not yet been able to construct a battery 
large enough to kill an animal above the size of a sheep 
or a dog. The immediate or proximate cause of tl1e 
death of animals by electricity, or by lightni11g, whir.h 
is natural electl'icity, has not yet been asce1·taincd. It 
was once supposed that the living pl'inciple was exti11-
guished by the bur&ting of some blood ' 'cssel, from the 
'iolrnce of the shock; but a dog which was killed hy 
lightning, was carefully disAected, anil none of the vcs
schi found in the least injul'ed. Beccaria recovered some 
persons awal'ently struck dead by lightning; and when 
questioned with respect to the pain or suffering which 
they cndul'ed, they only complained of an unusual numb
ness or weariness in their limbs. The flesh of animals 
killed by electricity is rendered exti·emcly tender, and 
is recommended by Dr. Franklin as an article of luxury. 
lt will also putrify in a much shorter time than the tlcsh 
~f tho&c which are killed !n ;u1y o~di.nart way. 

Elcct1·icity augments the natural evaporation of fin. 
ids, and e3pccially of those fluids which at'e most sub. 
ject to evapol'ation of themselns; and it has a greater 
effect on fl_uids, when the nssrls containing tl1rm are 
non.elcctl'lCS. If a humid body, a sponge for instance 
is placed upon a conductor positively drrtt·ificd, the"'"'. 
po ration will pl'oceed murh mol'e rapidly, and it will be 
much sooner dry, than a similar body differentlycircum. 
stanced. 

DI'. Priestley also supposes that plants, whrn rlr~tri
fictl, vegetate carlicl' and more vigorowdy, than tho~ 
which lmve not been subjected to this influ ·nre. 

That electricity increases the inst:nsible perspiration 
of animals, may Oe inferred from the cil·cumsta.oce that 
el<'Ctl'ificd animals ai·e always lighter than those which 
arc not. 

The stream of electrical fluid has no sensible heat, 
but enn appears cold to the touch; yet we have seen that 
the more inHamrnallle bodies, and particula.rly S]lil·it of 
wine, may be ignited by it; in this respect it rcmal'kablJt 
diffe1·s from fire or r.alol'ic. 

The luminous effects of elcct1·irity are not the samr in 
vacuo as in the air, and the reason of this is, that dry 
air is a non-con<luctor. Thus if a wire with a l'Otmtl end 
is included in an exhausted receiver, and prrsl'ntcd to a 
conductor of an electriral marliinc, evrry SJ)ark \\ill 
llaSS tl1rough the vacuum in a broad s\1-ram of light, 
visible the whole length of the receiver, moving wilh 
regularity (unless it is turned back lly some non-elec .. 
tric); aud then dividing itself into a number of b<'auti
ful rivulets, \vhich are continnally sc1rnru.ting and unit .. 
ing in a i1Icasing manner. When the vessel is grasped 
by the hattd, a pulsation is pcrrdved like that of an ar
tery, antl the fire inclines toward~ the hand. A small 
quantity of air is, however, necessary to occasion the 
most bt·illiant luminous effect. 

Of tlmnder and lightning, meteors, 1t·ater-spouts, &r.
It no longer remains a doubt among philosophers, that 
the cause of thun<ler is the same with that which pro
duces the ordinary phenomena of elertricitH the a·esem
blance between them is indeed so grrat, that we cannot 
believe thunder itself to be any other than a .'l'randrr 
species of clcctrkity, naturally exritec1 without the fee
ble efforts of human art. This fluid, probably, is dif
fused through the whole atmosphere at all timrs, either 
in a smailer or grl'ater de.c;rce; and is occasionally per
crptible to our senses, acCording to the concurrence or 
uatural ci1·cumstancM. 

The clout! which 1>roduces the thundrr :ind Hghtning 
may be considered as a g1·cat rlertrifird body; but how 
has the cloud acquired its electric virtue? l!j tbe ~a
sonable demand of an inquisitirn mind: anti to satisfy 
this i1Htuiry it will be necessary to l'efcr to what h~s been 
before observed, that this vowrr is produeerl 1n two 
modes, by fl'iction, and by communication. Borlits ele«:· 
trificcl by friction communirak their virtue to otl1e1: bo
dies which are susceptible of it, proYidcd tl~ey al'e l~SU· 
lated, and at a convenient tlistance. As au·, therclort., 
is an idio-electric body, it is not unphilosophical to sup.
pose, that in stormy weather, esprrialiy when it is rom .. 
mon to observe the clouds and the wind to take rontrarJ 
courses, a part of the atmosphere, rushing b! t!le oth~r, 
may cause the air to be electrified by the friction of il8 
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own particles, or by rubbin.; against terresl!rial objects 
which it meeLs in its passage, or perhaps against the 
clouds tlmmclvcs. It is probable also, that the inflam
mable substances, which arise· and accumulate in the 
cloudy regions, contribute to increase the effects, not 
only or themselves, but perhajJS still more by the electric 
matter which they carry along with them. Another cir
cumstance, which favours this inference, is, that thunder
storms are more frcqurnt aml tremendous in those times 
and places, when and where we have r:-ason to conclude 

• that these exhalations arc in the greatest abundance in 
the atmosphere, as in warm seasons and climates, as 
well as i11 those places where the e.arth is filled witb sub
stances capable of furnishing a large quantity of these 
exhalations, and in particular in the neighbourhood or 
volcanoes. 

A cloud in a thunder-storm may he considrred as a 
great conductor, actually insulated and electdfied; oml 
it may be supposed to have tire same effect upon those 
nun-electrics which it meets with in its course, as our 
common coutlucto1·s lrnve upon those which a1·e present
ed to them. H a cloud of this kind meets with anothrr 
which is not electrifictl, or less so than itst'lf, the clec· 
b·ic mattel' flies off from all parts ~owar<ls this cloud; 
hence proceed flashes of lightning, and the formidable 
report or thunder • 

.. Thund('r-storms," says Beccaria, " grnerally hap
pen when there is little or no wjnc.J; and thcit· first ap
pearance is mp.1·kcd Uy one dense cloud, or more, in· 
creasing very fast in size, anti l'ising into the higl1e1· 
rrgions of the air; tlic lower surface bJack, and neal'ly 
I.rel, but the uppei· finely arched, and wdl dcfinrd. 
Many of these c:luuUs seem frequently piled ono upon 
another, all a1·chetl in the same manne1·; but tlicy krep 
continually uniting, swelling, and extending their· a1Thcs. 

"At the time oi' the l'loing of this cloud, the atmos
phere is genr1·ally full or a great number or separate 
clouds, motionless, and of odd aml whimsical shapes. 
All these, upon the appearance of the thunder rloutl, 
draw towal'lls it, and Uccome more uniform in their shapes 
as they approach, till coming very near the thunder 
cloud, thril" limhs mutually st!'etch towards one anoth('I'; 
tht>y immediately coaksr(', a11d t :Jgethcr make one uni
form mass. But somrtimcs the thumlcr doull will swell, 
and increase very fast, without the conjun1..tion uf these 
adscititinus clouds, the vapoursct1t' the atmosphere form
ing themsrlves into clouds wherever it passes. Some 
or the adscititious clouds appear like white fringes at 
the skirts or the thunder cloud, but these kee1i continu
ally growing dat·ker and darker as they apprQach or 
unite with it. 

"When the thunder rloud is gro,, n to a great size, 
its lower SU1facc is often ra.;g1•<l, particulal' p~Lrts being 
drtached towards the earth, but still connceted with the 
rest. Som.etimcs the lower surface swelJs into various 
large protulJerances, bending unif11rmly towartl~ the 
rarth. When the eye is unc.ler tl:e thund r cl i.u,I. atter it 
is grown largrr, and well fol'1l1ed, it is seen to sink lower, 
and to darken prodighJUsly; at the same time that a 
number of adsrililious clouds (the 01·igin or which can 
Dfver be 11c1·ceive<l) are seen in a l't\pid 1notion, driving 
about in n~-ry uncertain directions muler it. \\ hile these 
clouds are agitated with the most rapid mohlons, the rain 

generally falls in the greatest plenty; nnd if tl1e t.g;t&· 
tion is exceedingly great, it commonly hails. 

"While the thunder cloud is swelling, and extend in.~ 
its branches over a large tract of country, the liglitnin'.4' 
is seen to dart from one par-t of it to another, and offrn 
to illuminate its whole mass. When the cloud has ac
quired a sufficirnt extent, the lightning strike~, Uetwcrn 
tho cloud and the earth, in two opposite places, the path 
of the lightning lying through the whole horly of the cloud 
and its brandies. The longer this ligl1tning continues, 
the rarrr the cloud grows, and the lrss dai•k is its ap
pearance, till at length it breaks in different places, aml 
displays a clear sky." · 

It is the opinion of the same author, tliat the clouds 
scrYe as conductors to convey the c)ec:tric tluid from those 
parL' or the earth which are overloaded with it, to tho•e 
which are exhausted of it. 

To prove that the earth is ortcn positivrly cliargo1l 
with respect to the clouds in one part wliile it is ncgatirn 
in another, he adverts to the fall or great quantities or 
santl, and other light substances, wl1ich al'e oftrn carried 
into the air, andscatterctl uniformly ovrra.1ai',g"l" tract of 
counti·y, whrn there is no wind to effect tl1is ]>lienomenon; 
and even when there was, they ha Ye bern canicd against 
the wind; he therefore supposes, that these light bodies 
are raised by a large quantity of electrical matter issuing 
from the earth. 

This comparatively rare pl1euomenon, he thinks, exhi
bits both a ve1foct image and demonstration of the man
ne1· in ""hich the vapou1·s of the atmosphere arc raised to 
form thundrr clotM:ls. The same electric mattn, whrr
cvcr it issurs, atfradB to it, and cal'l'irs into the l1ighcr 
rC'gions of the air, tltc watery particles <.lis:pcrsell in the 
atmosphere. The electric matter asrcntls, being solicited 
by the kss resistance it fin<ls there than in tlir romrnon 
mass of the cal'th, which at those timr.s is gcnrrn11y vrry 
<ll'y, and consequently highly electric. The uniformity 
with which thunder doutls spread themse]ves, and swell 
into arr hrs, must Ue owing to their bein.; affected by some 
cause which, like the electric mattrr, ditru~es itself uni~ 
Cornily wherever it acts, aml to the resistance they meet 
with in asceutling through the air. 

The same cause which first raised a cloud from va~ 
pours dispel'SCd in the atmosphere, d1'\lWS it to those alw 
really fu1·m t'd , and continue:S to fm·m new ones, till the 
whole collected mass extends so far as tu rearh a part of 
the ra:rth where there is a deficiency of electric fluid; 
thither also they will be attracted, and thu• the mass 
serves as a conductor. When the clontl" are attracted 
in their passage by those part.:; of the earth. whrre there 
is a deficiency of the fluid, thosP detached fragments are 
fo1·med, antl also those uniform t.kprnding protuberances, 
which al'e prol.Jably the cause of water-spuuts. 

A \\ind always blows from the place whenrc a thun
der cloud p1·orceds; and the wind is more or lrss violent 
in proportion to the sudden appearance or th" thunder 
cloud, tlt<J rapidity or its expansion, and the velo1rity 
with which the adscititious clouds join it. The 'IHldrn 
condensation of such a prodi.!)ious q11antity of ·fapour 
must displace the air, and ag:tatc it on all sitkB. 

Jn three states of the ail:, says.the author above quot
ed, I could find no el,·rtric1ty 111 1t. 1st. In w:ndv wea. 
ther. 2d. When the sky was covereu with distinct and 
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l;farl< clouds, \\1,ich had u slow motion. 3d. In moist 
weather, not actually raining. 

In t·ainy weather, without Hgh1ning, his apparatus was 
always elcct1·ificd a little time before the rain ICU, and 
du1·i11g the time of rain, but cease<l a little before tl1c rain 
W;\S over. 

Tile higher l1is rods readied, or his kites flew, the 
st1'1; 11gc1· signs they gave of being electrified. 

It has been intimated that the clouds are sometimes 
]lOSitivcly, and sometimes negatively electrifi"et.I. In the 
latter rasc, the lightning is supposed, upon the :Frank-
1i1wau thco1')", to prncced ft'Om the earth to the cloud. 
The gen<.'ral effects of lightning are prnciscly the same 
with those nl' the dectrit: ~hock, only greatly magnified. 
It m:tj rn,t ho impl'opc.•1· in this place to notice an old cr
rut·, namely, the melting of metals IJy what has been cal
lell the cold fusion. The .error is found to rest upon rrr
tain ill-aticstrd !'elations of swords being mcJtr<l in the 
srnbhard, by lightning, and money in a hag, without in
juring the scaliliard or the IJag. A rnricty of experi
ments have been accurately made· to determine the fact; 
the results of which have been, that the thin edge of the 
sword, 01• of the money. might have heeu instantaneous
ly mrJtcd, and yet so instantaneously cooled, as neither 
tv affect the scabbard nor the ba,i;. A Ycry small wire 
will instantly melt and instantly cool iu the flame of a 
common candle. 

~i1·. Kinnci-ilcy inclosed a small wire in a goose quill 
1illcd with loose grains of gunpowde1·, which took fh-e 
1is readily as if they had been toucl1ed by a red· hot po
kc1·; tinder was kinlllcd when tic1l to a piece of the same 
,-f\rl'; but no such effcct.i:, CQu)d he produced with a "ire 
twice as l:trgt•. Hence it R}lpcars, as ~lr. Kinncslcy re
marks, that though tlie electrical matter has no sensible 
beat when in a statJ of 1·cst, it ~viii, in pas-;iug thrnugh 
lrntUcH, produce heat in them, pl'Ovirlecl they arc p1·opJr
tio11.ll>ly small. Thus, in passing thl'ough the small wirr, 
the particles are confined to a 11ar1·owcr pass<tgr, and, 
cnwding close together, act with a more co1H..lc11sed forr", 
anil produce scnsilJle heat. 

The di:'iCO\.'Ct·y of Dr. FrnHklin, which cstahlishrd the 
i1kntity of lightning with the electrical fluid, suggested 
an invention, for which we a1·c indclJtrd to the same 
phihso1>hcr, for securing buildings from this most for. 
midahlr enemy. The reader will pcrcehe that we al
lude to that of metallic conuucto1"!l. 

The effects of the electric matter, when it stl"ikcs a 
bu11lling, and the method of preventing it, are excmpli~ 
fie<l by an instrument called the thundm·.lwuse, rL'{H"C· 

srt1ting the si<lc of n. house, elthel' furnishr.d with a mc
t:lllic conductor, or not. A (figul"C 27) is a board ab11ut 
"three quarters of an inch thick, and sliapecl like the ga
b\c-cnu of a house. This boa1·tl is fixed perpendicularly 
upnn the bottom l.Joar<l Il, upon which the pt•1·pc1Hlicular 
glass lli\lar C is also fixed, in a hole al.lout t•ight inches 
distant from the basis of A. A small hole ILMK, about 
a quarter of an inch deep, and nearly one i:h·h wide, is 
m<ldc in the boa1·d A, and is filled with a squa1·c piece 
of \'r'Oot1, nrady of the same dimensions. It should I.Jc 
ncTely oi thC' snme dimensions, because it must go f)O 

easily into the hole that it may d1·op off by thl' least 
sbakit1.; of the instrument. A wil'e I K. is f'astrnPd t1ia· 
go11alcy to this square piece of wood. Another wi1-e L H, 

of the same thickness, having R IJl'l!S9 b11IJ 8 SCl'CWed Ill\ 
its point~d exti·e!'1ity,_ is rastrnl'd o.n the."oard A; so al. 
so the wire l\l N, ,. h1ch is sl1aped 111 a r111g at K ••. .,,Ill 
the uppe1· extremity of the glass pillar C, a crool.cd wi~ 
proccl'ds, having a spring socket I<', tl11·ough which a 
douLlc knobbed wi1·e •lips pcrpenclicuhtt·I), the lower 
knob G of which falls just above the knoL H. The gla'8 
pillar C must not be made very fast in the bottom boal"d• 
but it mu, t IJe fixed so that it may he easily DIO\ed round 
its own axis, by which mrans the hrnss hall G may be 
ln·ought either nearer ur fa1·thc1· from the ball H, with
out touchiug the part EFG-. Now, \\he11 a squru't' piece 
of wood L 111 I K (which may represent the shutt .. 1· or a 
window or tile like) is fixed into the hole, BO that the 
wire I K stands in the direction L M, then the mrtallic 
communication from H to N is compll'k, and the instl'u· 
meut rrpresents a house furnishrd with a }>roper metal
lic conductor; but if the square piece of \\ood L MI K ;8 
fixed so that the wire I K stands in llw direction J K 88 
represented in the figure, then the. metallic conductor II N 
from the top of the house to its bottom, is interru11ted 
at L 111: in which case the house is not prope1'1> BC· 
cu1·cd. 

liix the piece of wr.od L 1\1 I K, so that it• \\ire may 
be as 1·rpresented in the figurr, in \\·hil'h case: the mt'tal. 
lic conductor H N is discontinued. I.ct the ball G l•o 
fixed nt about half an inch pcr11endicular distanre. from 
the ball If: then, ~y tuming the glass pilla1· C, remove 
the f'ormrr ball from the latter; by a wire or chain, con .. 
nect the wi1·e E F with the wire Q of the jar P, and let 
anothc1· wire or chain, fastened to the hook N, touch 
the outside coating of the jar. Connert tke wire Q with 
t l1e prime con du: tor, and charg• the jar: then, by turn
ing the glass pillal' C, let the ~II G come gradually 
11ca1· tl1c ball H, and when they arc arrived suffiriently 
near unr another, you will observe that the jn.r explodes, 
and the J>iece of wood L 1111 K is pushed out of the hole 
to ' a considcrahlc clistancn from the thunder-house. Now 
the I.Jail Gin this exprrimrnt, repl'esents an electrified 
cloud) which, when it is arrived sufficiently nrar the top • 
or the house A, th~ electl'icity strikes; and as the house 
is not secured with a proper conductor, the explosion · 
breaks j1'll't or it, i. e. knocks off the piece of wood 
11\1. 

tl1~eg~i~tl;1~:.:~¥·:~~:~n1 ~l 1:~ ~~'.r.t~::·.:~~~~ti~~: ;t~ 
I K m"y stanu in the situation L 1\1, in which case the 
conducto1· If N is not discontinued; and you will ob
serve, Hiat the explosion will have no effect upon the 
piece of wood L M, this remaining in the hole unmoved; 
which shows the usefulness of the metallic conductor. 

Ful'the1·, unscrew the b1·ass ball H from the wire H L, 
so that this may 1·c111ain pointed, and with only this di~· 
ferenre in the apparatus, repeat both the above ex~r,t
ments; and you will find the piece of woud L M lll lft 
neither case mornd from its j>lace, nor will any explo
si ' n be heard. 

The conductor E F Gin this experiment is suppoeecl 
to rcpt·esent a thunder cloud discharging its contents on 
a weathercock, or any other metal, at the top of a build
ing; anil it may I.Jc infel·red from this ex11eriment, ti~ 
if there is a counection of metal to conduct the elcdnc 
fluid down to tlic c..,.th, the Iiuilding wiU roceive no da-
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•agr; but where the co11nn tion is tmpet•fcct, it "ill 
etJikr from one pa1·t to auothrt·, anJ t l1 us cuclanger the 
wbuk building. 

Ele,atrd comlurtor~, applird to buildings to si:cure 
them from lighlniug, will in this mannel' discharge the 
elcctrir·ity from a doud that passes ove1· them, and a 
g1·e11tt•r quantity of the discharge will pass through a 
puintcd rondul'tor than through one which tcl'minates 
with a ball; but whethe1• the dischat·ge will be made hy a 
gradual r urrcnt. or IJy exploi:,ion, \\ill depend upo11 the 
9uddt•nurss of the dischargt•, or the neal-uess and motion 
of the cloud, and thr quantity of the clccti-icity contain
ed in it. Jr a small cloud hangs suspl•ndcd under a large 
One lna<le<l with elcctrk rnattc1·, puintell com.luctoi·s on 
a building undernca.th will i·ccch·e the tlischarge by ex
plosion, in prefel'cncc to those tc1·mina.trd by balls; the 
11Dall cloud forming an interruption, which allows only 
u instant of time for the discharge. 

Earl Stanhope has communicated to the public, in a 
treatise on this subject, s1;mc essentials to be obsf•1·vell 
ID the erection of comJuctors to buildings: he athises, 
that the upper fifteen Ol' twenty inches or the rod slrnuld 
be compoerd of copper and not of iron, as tl1c latte!' be. 
Ing esp08ed to the weather will rust, and ru•t d"cs not 
conduct c!rctricity; that the i1·on part of the rod should 
lie painted, but not the upper pa1·t of it, because paint is 
no condu~tor. Uc furtlrnr advises, that the uppc1· extre
mity of a coud ucti ng rod should not only be accurately 
pointed and finely tapered, but that it should be extreme
ly prominent, about tcu or fifteen feet above all the parts 
ol the building which are the nearest it. It may be ad
ud, that a conductor sh011ld always be carried in the 
earth some feet beyond the foundation of the building, 
and should, if possible, terminate in water. 

The safest situation du1·ing a thunder storm is the cel
lar; for when a pe1·son is helow the surrace of the eartli, 
the lightning must strike it befo!'c it can rearh him, 
lld will, iu all Jl!'Obability, be expended 011 it. Dr. 
Franklin ath•ises prrson'I apprehensive of lightning to 
lit in the midc.llc of a room, not under a metal Justre or 
any other conducto1·, and to lay their feet up upon ano
llier chair. It will be still safer, he adds, to lay two or 
tlal'fe beds or matrasscs in the middle of tlir room, aud 
mlding them double, to place the cl1airs upon them, A 
hnunock suspended by silk rn1·ds would be an improvc
mrnt upon this appat"atus. Pel'sons in fidds should pre. 
r.r the open parts to the vicinity or ti-ces, &c. The tlis
tanre of a tliundn storm, and consequently the danger, 
are not difficult to be estimated. As light t1·a,•cls at the 
rate or 72,420 lca,i;u('s in a second of time, its effects may 
"°considered as instantaneous "ithin any moderate dis· 
lance. Sound, on the conh'ary, is h'anSmitted only at 
the rate of' 1,142 feet, or about SBO yards in a second. 
Ii arcuratrly observing therefore the time which inte1·
•ene8 brtwt'en the flash anti the 11oise of thumlcr which 
~llowe it, a very near calculation may be made of its 
4lltancr, and wr know uo better means of removing un
letessary apprel1r11sin11s. 

Tl1e Rurrt.•ss of Dr. Franklin, in ascertaining the 
tauseof thundC'r and liglitnin~, indured succeeding phi
loeoph1·1·s to app)y th1• same thror) tu the explanation of 
.6e othrr atmnsphr1·iral phennmC'na. From a numl.IL•t· of 
..._vations1 U1c ioliefatigable .lleccaria endeavours to 

account for the l'isin.~ or \':tpours an1f t'hc ran of ram, 
upon elcch·ical 111·incipl rs; anti it must hr ronfrssl'LI, t!tu.t 
if it is not a pri mary agrnt in thrsr cffccl.:. it \\oulll be 
rashness entirely tu tk11y its iniluenrr. This 11ldosn 
JJhc1· supposes, tliat p1·cviou 1:ily to rain a'luantit) ofdrr· 
tl'ic matter escapL'S from thr e:irth. and in its asrrnt to 
the higher regions of' the ail· collt:cts an·l cu11duct'1 int!l 
its path a great <1uantity of vapours. The same Cilh!:ie 

that collects will conclt'nse them mut·r nnd mort. till ia 
the places of the ne~u·c&t interral<s they come ulmust i11ti> 
contact, so as to form small clropi;;, wl1irh, u11iting with 
others as they fall. come 1!0\\ 11 i11, l'ain. The rain he 
supposes to fall L1cavicr in propOL·tion as the elccti·itity 
is more vigorous. 

Hail he supposes to be formed in the higher regions 
of air, whe1·c the cold is intense, and where the electric 
matter is very copious. In these cirdnnstanccs, a great. 
number of partldcs of water a1·e brought ncal' together. 
whel'e they a.re frozen, antl iu thei1· descent collect other 
particles; so that the density of the suhslance or the 
hailstone grows lrss and less from the centre, this IJeing 
formed first in tlte higher regions, and the sUJface bcin.i; 
collectcll in the lower. Agreeably to this, it is ubservrd, 
that on mountai11s, hailstones as well as drop5 of r;.1iu 
at·e \'ery small, the1·e being but a small space through 
which they can fall. 

Clouds of' snow differ in nothing from rlomlq of rain, 
but in the cirrumstance of the ('old which freezes them,. 
Both the rrgular diffusion of s11ow, and thl' l'l'gularity 
ot' the parts ut '"hich it consh)ts, show the clom]s of snow 
to be actuated by some uniform rause like el~ctl'icity. 

Consistent with this theory is tlie fact, that v~tpours 
never rise to a g1·eat height without producing mcteo1·~ . 
Almost all volcanic eruptions are accomy1anicd with 
lightning·. The column of vapour, \\hich prorccd-; from 
the bowels ol' a volcano, is conli1111ally transversed !Jy 
lightning, \\ hkh somC'timl's seems to pl'Ocer <l ft , 1111 the 
higher regions, sometimes from the column itsclr. 'Thtsc 
lightnings were obscl'Vcd by the younger Pliny, in the 
eruption which killed his uncle; and si1· William Hamil
ton has o!Jscrvctl them several times. The aurora bo1·L·a
lis is also generally supposed to he elcrt1·iral; its light 
seems to be J>l'Oduccd by the elcrti-ic fluid, whik it is 
condcnsc:<l in passin~ in the column~ of elcvatL·d vap Hlr~ 

Mr. Adams"s dcscl'iption of this m('teor, in his Lcr
tur<;s, is ao:; iullows: The <'pprara11cc1J of the anrur<t co me 
under four difforentdescriptums. tst, A hol'izontal light, 
like the morning aurord, or brrak ol' day. 2clly, I•'inr, 
slender, luminous beams, wdl ddined, anti of dl·nsc 
light. These often continue a qua1·trr, a half. or a whole 
minute, apparently at rest, but oftrnr1· "ith a 11uick 
Iatel'al motion. Sdlyt Flashes pointing upwal'd, or m 
the same direction witl1 the hl'ams, which thn a)w;t' s 
eucceed. These arc only nu~mcntarv, and ha\'e no Ltle
ral motion; but they arC generally rCpcatcd manJ tirn.~s 
in a minute. They appC'tU' murh broa1lt>r, morl" diffuse, 
and of a weaker light, thiln thr brams: tl1cy g1·ow ~ra
dnally fainter till they disiipprar; and soinl'li111es ron
tinue fur hours, Dashing at iut1•1·rnls. 4th1y, Arrhl'S, 
nearly iu the form of a ..ainlJfJw: these, when cnmplt'le, 
go quitr across the heavens, from unc point of the liot·i
:i;on to the uppo•itc point . 

When an aurora happens, lbesc appearances sc•m lo 
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succeed each other in the following order: 1, the faint 
1·ainliow-likc al·chcs; 2, the beams; and, s, the flashes. 
As l'ur the northern horizontal light, it appears to con
sist of an abundance of flashes or beams blended toge
tliei· Ly the situation of the obscncr. 

'J'he beams of the aurora llorealis appear at all places 
to be arches of great circles of the sphere, "ith the eye 
.in the centre; and these arches, if prolonged upwards, 
"otild all meet at one point. 

'The t·ainliow-likc arches all cross the magnetic meri
<lian at right angles. 'Yben two or more appeal' at once, 
they arc concentric, ancl tend to the east and \vest; also 
the l.Jroad a1·ch of the horizontal light tends to the mag
r1ctic cast and west, and is bisected by the magnetic me
ridian; and when the aurora e:--xtends over any pat·t of 
the hemisphere, whether great or small, the line scpa
ratin-" the illuminated part of the heniisplacrc from the 
clear~ part, is half the circumference of a great circle 
c;rossing the magnetic meridian at right angles, and ter
minating in the cast and west: moreover, the beams pcr
pendicula1· to the horizon, are only those on the mag
netic meridian. 

That point in the heavens to which the beams ol' the 
aurora. appear to converge, at any place, is ti.Jc same as 
that tu which the south pole of the dipping-needle points 
at that place. 

1.'hc beams a})llear to rise above each other in succes
sion; so that of any two bearns, that which has the high
er base has also the higher summit. 

Enry beam a}lpcars b1·oailest at or near the base, and 
tn grnw :mrJ·uwc1· as it ascends; so that the continuation 
of the bounding lines would meet in the common centre 
to which the be:.un tends. 

The height of the rainbow-like al'ches of the aurora is 
estimated by Mr. Dalton to be above the earth's surface 
about 150 English miles. 

,\ very beautiful ex11criment will illl1strate this ap
vl'aranrc in the heavens: Fig. 28 is called the lumi
nous conductor. A is a glass tube about two feet Jong, 
rapped at both cuds with brass, haYing ouc of the ends 
furnished '~ ith a stop-cock, and a screw to fit into the 
plate of the air-pumJl. This tube is exhausted of air, 
amt when it is placed in the circuit of the electric fluid, 
by fixing a chain to each end, which is connected with 
the positive and negative parts of the machine, the elec
tricity in passing through it, exhib1ts a bcatiful luminous 
appcarnncc, ' 'Cl'Y much rescmlJling the aurora lwrcalis. 
Sec AURORA Bon.EA.LIS. 

It was intimated that water-spouts arc ainong the 
phenomena wltich SlllllC philosophers have attempted to 
explain on electrical !)ll'inciplcs. A water-spout is a 
most furmiuablc phenomenon, an<l is indeed capable of 
causing gl'eat ravages. It commonJy beiins by a cloud, 
which appears very sma11, and which ma1·iners call the 
squall; which augments in a little time iuto an enormous 
cloud of a C)lindrical form, or that of a t•cvcrscd cone, 
and produces a noise like an agitated sra; somctimrs 
cmittit1g thunder and lightning, and also pouring down 
la1·gc quantities of rain or hail, sufficient to inundate 
large vessels, overset trers and houses, antl every tlJing 
which opposes its violent impetuosity. 

These water-spouts are more frer1uent at sea than by 
lan<l; and sailors arc so convinced of their dangel'Ous 

consequences, that when they perceiTe their approach, 
they frequently endeavour to break them by firing-a can
non before they approach too near the ship. Thev haYe 
also been known to ham committed gt·cat dn.,lationt 
by land: though, where there is no water near, they ge
nerally assume the harmless form of a whirlwind. See 
'V ATERSPOUT, and METEOROLOGY. 

In accounting for these phenomena upon electrical 
principles, it is observed, that the eOlucnt matter pro
ceeu• from a body actually clectt·ified, tow.,·us one 
which is not so; and afiluent matter proceeds from a bo
dy not electrified, towards one wl1id1 is actually so, 
rrhcsc two currents occasion two motions analogous to 
the c\ectl'ical attraction and repulsion. If the cutTCnt 
of the rflluent matter is more powerful than of the afllu
ent matter, which in this case is composed of particles 
exhaled fro1u the eartl1, the particles of va1iom·s, which 
compose the cloud, are attracted by this eftlucnt matter, 
and form the cylindrical column called the de•cending 
watl'r-spout; if, on the contl'al'y, the afiluent matter is 
the sb·ongest, it attracts a sufficient quantity of aqueous 
particles to form g1·adually into a cloud, and this is com-
monly tcl'mcd the ascending water-spout. . 

Of the electricity which is produced by means of melting, 
heath1g, cooling, and e'Vaporation.-Jf sulphul' is melted 
in an earthen vessel, and the whole is lei\. to cool upon 
conductors; and if aftet·wards the sulphur, when cold, is 
taken out of the vessel, it will be found strongly electri
cal; but not at all so if it is left to cool upon electrics. 

ll' sulphur is melted in a glass vessel, and is loft to 
cool, both the glass and the sul11lrnr will acquire a strong 
clcctl'icity, the forme1• positil'C and the latter negath·e; 
an<l that will be the case whether they are left to cool 
upon electrics or upon conductors. 

lf melted sulphu1· is pourcu into a vessel of baked 
wood, it will ac<1ui1·e the negative, and the wood the po
sitive, electricity..; but if it is poured into sulphur, or 
rough glass, it will acquire llO sensible uegrce of elec
tricity. 

Melted sulphu1· poured into a metal cup, and there 
left to cool, shows no signs of electricity 11hilst stanuing 
in the cup; but if they are separated, then they will both 
appear strongly electrified, the sulphur positire, and the 
cup negative. If the sulphur is replaced in the cup, e1·e
ry sign of electricity will vanish; but if, whibt separate, 
the electricity either of the cup 01· sulphur is taken off, 
then on being replaced they uo(h will appeal' possessed 
of that electricity which has not been taken off. 

Melted wax, being poured into glass 01• wood, ac
quires the negative clectl'icity, and the glass or wood 
l.tecomcs posithe. But sea.ling-wax, poured into a sul
phur vessel, ac<juircs the positive electricity, and leues 
the sulphur negative. . 

Choc<,late fresh from the mill, as il cools in tlte tin 
pans in which it is recci red, becomes strongly electri· 
cal. When turned ou"t of the pans, it retain• this pro-
1ierty during a certain time, but loses it presently h1 
hanuling. By melting it again in an iron ladle, and 
pouring it into the tin 1rnns as at first, ) ou may rentw 
its power once or twice; I.mt '"hen the mas~ ~ec~mtl 
very dry and powdery in the ladle, the clectric1ty ':'no 
longer received by simple melting; but if then a httlo 
olive oil is added, and is mixed well with the chocola18 
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in lhe la1llr, and is afterwards poured into tho tin pans 
88 at first, it will be found to have completely rrrovrr
rd its electrical power, which continuca a considerable 
timr. 

Tlw property of bccomin;; dectdfied merrly by heat
ing or cooling, was first observed in, and is eminently 
pos~essed by. a hard pelludcl stone called the tourmalin, 
which is grnera11r of a deep red, or pur1M, 01· lu-own 
colour; which seldom, if en-er, exceeds tJ1e size of a small 
walnut; and which is found in several parts of tl1c East 
Indies, es1iecially in the island of Ceylon; but on fal'ther 
rumination it has been foLmd that several other pre
cious ~tones, antl especially the Ilrasiliai1 emerald, possess 
the like prop.rrties more or less_; h~nce the following par
ticulars, which have been prmc1pally observed of the 
tounnalin, must be understood to belong likcwie-e to most 
other pl'ecious stones. 

1. 'rhe tourmalin, \\ hile kept in the ~ame tempcr·a. 
ture, shows no signs of electricity; but it will become 
elertrical by inrreasing or diminishing its heat, and 
strongt·r in the latter circumstance than in the formrr. 
A .-ery trifling alteration of temperature is often •uffi
cient to produce the effect. 

2. It• dectricity does not appear all over its su1faee, 
bat only on two opposite side• of' it, which may he callc1l 
its polr~, aml which always are in one right line with 
the centre of the stone, and in the direction of its strata; 
in which direction thr stone is absolutely opaque, though 
in the otht•r it is r;emill'a.nsparcnt. 

3. Whilst the tourmalin is heating, one of its sides 

~~i!~1~~)U~t e!~~~1:1i~~)~l~~~' 1t~I:l~1~:: a~~i\~l\es o;~:~~ 
Hrncr, if one sille of the stone is heatin.;, ,,·hilst the 
othrr i.o:; coolin.~. thl'n both si<lcs will acquit·c the same 
dectririty; or if 011c sillc only changes its temperature, 
thr11 that siclc only will appcai· clccMftcd. 

.4. tr this st.one is l1cated, and suffcrc<l to cool without 
l"ither of it'I sides being touched, then A will appeal' po· 
sitirt, and ll ncgatlvc, all the time of its heating and 
cooling. 

5. This stone may be excited by means of friction 
like any other rlrctrir; and either of its si<lcs, or both, 
may be l'Cnt!rrrd po'5ith·e. 

6. lrl11e tourmalin is hratcd f)I' cooled upon some other 
irvmlatrd holly, tl1at body will be- foun1I electrified as 
wrll as the stone; but it will be founil possessed of the 
rlectricit.)' contl'ary to that of the contiguous side of the 
stone. 

7. The electricity ot' either sick, or of both, may be 
rew1·iit.·d hy lwating or cooling the tourmalin in contact 
with Y:tl'ious substauces, such as the palm ot' the hand, a 
piereol'metal, &r. 

8. Tlir~e proprl'tir.s of tlie tourmalin arr also obs<'rv~ 
able in vacuo, hut not so strong as in the open ai1·. 

9. If a tourmalin is cut i11lo several pa1·ts, .each pirce 
•·ill hne its 1msitiyc and ne.!?,'nlive 1mh~s, cor1·rsponding 
fo the poi;itiYc and nt'gativc sides <Jf the original stont'. 

10. Ir this stone is rnn·1·e<l all OYCl' with some clrrfric 
Auf>,;tanr<>, such as scaling-wax. oil, &c. it \\ill in genew 
ral show the same pl'opertics as without it. 

II. A 'hid light appra.i·s upon the tourmalin, whilst 
hfating in thr dark, and h.Y a little. attention one may 
be ra.,ily enabled by this light to dLstinguish \\hich side 
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of the stone is positive, anrl which nrgnUve. Sometimes 
whm lhe stone i• stl'o11gly excited, pi·ottJ stl'on.e; ti ashes 
may be .secl1 in the dark, to go from the positive to tbe 
negative side of it. 

12. Lastly, it has b""n founJ that witt. respect o the 
electric prope1·ties, tbe tourmalin i~ sometimes illjured 
by the actioo of a sb·ong fire, at other times is mprov
ctl, and sometimes is not at aU altered by it. 

'l'l1c evf\poration of watei·. as also of somu oilier Ou ids, 
produces elecfricity; Yiz. those- bodies from which the 
water has departed, will remain in a nC'gative stat3 of 
electricity, indicating that the water Uy its ronYcrsion 
into vapour has its capacity for the electric Ouid h1crtasp 
cd, as it has its capacity increased for containing beat. 
llut though the effect is in general such as has been men
tinned above, yet there are hvo excrptions which involve 
the suUjcct in some <liIBculty, and which v..-ill requit·e 
farther cxpel'iments and cousideration. 

The cxccvtions are, Ist, that if water is evaporated hy 
being put in contact with a reU. l10t piece or pieces of 
very rusty iron, it will leave the iron electrified positive
ly; whereas, if the iron is not rusty, the evaporation of 
the water from its surface will le~we it electriHed nega· 
tively. 2~ly. If water is cvapoi·ated by throwing into it 
imJ>uro red-hot glass (such as the grern glass of com-. 
man bottles), the ,·esscl, or the rcmainiug water, will bo. 
electriftrd positively. 

This cm·ious pro<luction of elcctt·icity by rvaporation. 
as also the pmtluction of electricity Uy the co1HIC'nsation 
of vapour, may be easily observed in the foJlowing man. 
ncr: i--·__., 

Pfacc a metallic cup, 01• a pcwtcl' pla.tr, upon an in
sulating stand, and connect a sensible elcdromf'kl' (fig. 
18) with it. Also place one or two lighted coal.• in the 
cup or plate; then pour a little watc-r at once upon the 
coal ot· coals, which "ill produce a <J.Ui('k C\'ripor·afion 
accompanied with a grrat hissing noise, anti at the same 
time the electrometcr will diverge with ncgatirn ckc.
tricity. 

Ir the steam which issues copiously from watrr quick~ 
ly boiling, is received uJHlcr a pretty large and insulat 
c<l metallic plate, that platr, by the condensation of tbe 
steam upon it, will Ue clcctrifiell positively, a8 m.ty ht" 
ascertained merely by connecting a scnsiUle clcctl'omctcr 
with it. 

On throwing a. variety of other suhstanrcs upon actu 
aliy burning, or only hot antl insulr\ted coals, the coah, 
&c. either sltowctl negative clcrtl'icity, 01· no rlcct1·iritJ 
at all. Either spirit of wine, or ether, ,,,.·hen thus tn·at 
rd, left the coals ncgafo·e; but if (the coal8 Uci11,!.) suOi
dcntly hoj) the spirit of wine or the etlicr took Hrl'. :wd 
Uurncd iu their usual way, then no elccfricity was p1·n 
duced. 

Of animal electricify.-Undcr this 1it,l" we sliall 
take uotice of that rlcd1•icity only which is prodnr<>il 
from the animal itself, in conSC<111enrc of ih J1•.l't irnli1 .. 
organization, and not that which is JH'<Hl11n•d by tl1e a1 
plication of metallic snhstances to animals. 

Three fishes hare hithe1·to bC'rn di"iCO' rrt•d to Jia,·t. 
whilst living, the singular µropt•rt,,. or gi\ in~ simt 11.:::\ 

analogous tt' those of artilkial rkctrici~ J: nanlt'ly. t 'n.: 
to1·pctlo. tlw gymnotus clectricus, anil 1hc s;lurns rlrr. 
ll'icus. Those animal~ Uclo113'in.; to three di[f~t'fnt or ~ 
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dcrs of fish; and the few particulars which they seem 
to have in common arc the power of giving the shock; 
an organ in their boclics, called the electric organ, which 
is in all probability employed by those animals for the 
exertion of that power; a smooth skin without scales; 
and some spots here and there on the surface of their 
Lodies. 

The torpedo, which belongs to the genus of rays (raja 
electrica), is a flat fish, very seldom 20 inches long; 
wcighiug not above :i few pounds when full-grown, and 
is pretty common in various parts of the sr.a-coast of 
Europe. The electric organs of this animal are two in 
number, and are placed on each side of the cranium and 
gills, i·eaching from th:tt place as fat• ai; the semicircular 
cartilages of each gl'eat fin, and extending longitudinal
ly from the anterior extremity of the animal to the trans
verse cartilage which divitlcs the thorax from the abdo
men. In those ]>laces they fill up the whole thickness of 
the animal from the lower to the upper surface, and arc 
covered by the common skin of the body, under which, 
however, are two thin membranes 01· fascire. The length 
of each organ is less than one-third part of the whole 
length of the animal. Each organ consists of pcrpendicu
lru· columns, l'Caching from the undel' to the up1lcr sur
face of the hody, and varying in length according to the 
variou& thickness of the fish iu various parts. 1.'he num
ber of these column~ is not constant, differing in differ
ent torpedos, and likewise in different ages of the ani
mal. In a very large torp('.do, one electric organ was 
found to consist of 1182 columns. '1.,hc greatest number 
of those columns are either irregular hexagons, or irre
gular ]Jentagons, buttheit· figYre is by no means constant .. 
The diametel's al'e gcnel'ally equal to one-fifth part of 
an inch. 

The abovc-1uentioncd electric organs seem to be the 
only parts employed to produce the shock; the rest of the 
animal appearing to be merely the conducto1· of that 
shock, as p::wts adjacent to the electric organs; and, in 
fact, the animal has IJccn found to be a conductttr of ar
tificial electricity. The twn great lateral fins, which 
bound the elect1·ic organs latel'ally, al'e the best con
ductors. 

If the torpedo, while standing in water, or out of the 
·water, but not insulated, is touched with one hand, it 
generally communic<1tcs a trembling motion, or slight 
shock, to the hand; but this sensation is frlt in the fin
gers of that hand ouly. If the toq>edo is touched with 
Loth l1ands at the same time, one hnnt.I being applied to 
its under, am! the oth('r to its upper surface, a shock in 
that case will be received, which is exactly like that 
which is occasioul'tl by the Leyden phial. When the 
hand touches the fisll ou its opjlosite surfaces, and just 
over the electric organs, then the shock is the strongrst; 
but if the !>ands n1·e placed upon o<her parts of the op
posite surfare, the shocks are somewhat weaker; and no 
ohuck at all is felt when the hands arr both placed upo• 
the electric organc; of the same surface; wilich shows 
that ~he u11per and lu\\·er surface of the electric organs 
are m opposite states of electricity, answering to the 
rlus aud rniuus sides or a Leyden phiill. When the fish 
,s touched by both hands on the same surface, and the 
'h!ln<ls a1'c not placed exactly on ths electric organs, a 
NIIOCk, thou5h weak, is still received; but in this case 
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the opposite power of the other surface of the animal 
seems to be conducted over the skin. 

The shock whiC'h is given by the torpedo, whrn stand
ing in air, is about four times act strong as when stand
ing in water; and when the animal is touched on both 
surfaces by the same hand, the thumb being applied to 
one surface, an~ the middle tingrr to the 01>1)Qsite sur .. 
face, the shuck 1s felt much stronget· than when the cir. 
cuit is formed by the application of both hands; Some. 
times the torpedo gi•·es tho shocks so quickly one after 
the other, that scarcely two seconds elapse between tliem· 
and when, instead of a strong determinate shock, it com: 
municates only a torpor, tlmt sensation is naturally at .. 

;1~~:1t~e!,~~e~~~~,'.~c~I::~~:. and quick discharge of a great 

This power of the torpedo is contlurted bv the •am1 
substances wh!clt condurt artificial drdridtv, and is 
inte1·ccpted by th.c same suhstanres which arc" non-c011 .. 

<luctors of electricity; hence, if' the animal, in!itead of be .. 
ing touched immediately by the hands, is touched by 
non-electrics, as wires, wet COl'<ls, &c. held in the hands 
of the experimenter, the shock will be communkated 
tlH"ough them. The circuit may also he forml'd bv sere
ral pe1·sons joining hanr~s, ant.I the shock will bl'
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fclt by 
them all at the same tunr. If, when the animal L~ in 
water, the. l:anrls are p1~t in tbc same water, a shock 
will also be felt, which will he stronger if one of 
the hands tourhes the fish, whilst the other i• k•pt 
in the water at a distance from it. In •hort, the 
shock of this animal is conducted by the same ron1luc
tors as that of tlw Leyden phial; thus it may paas 
through more than one circuit at the same timr, or the 
circuit may he mueh extended, &c. but in those casf8 the 
shock is much weakened. 

The shock of the torprdo cannot pass through the 
least interruption of continuity; thus ;t will not be con
ducted by a chain, nor will it pass through the air from 
one conductor to the other, when the distanl'e is enn 
less than the 200th part of an rnrh; rouscqucntly no 
1tpal'k was ever observed to acconqmny it. 

No electric atfraction or repubion was rn•r o~srrvcd 
to be p1·oduced by the torpedo, nor indeed OJ any of the 
cl~ctl'ic tislics, though several experiments han been in
stituted expressly for that purpose. 

These shocks of the to1·pcdo srcm to depend on tl1e 
will of the animal; fut· each effort is accom1mnird with a 
depression of its eyes, by which enn his attempts to give 
it to non-conductors may be observed. It is not k.oown 
whether both elecfric organs must alway• art ~geth~r, 
or oue of them only may be occasionally put 111 actiOS 
by the will or the animal. 

Almost all these effects of the torpedo may be imita!· 
e<l by means of a large electrical battery w•ak!J 
charged. 

The gymnotus elech'icus has been frequently ralW 
clccb·ical-eel, on account of its hearing some ~ .. 
hla.m.:e to the common eel. The gymnotus clrctr1rus • 
found p1•etty frequently in the great rivei·s of Soulll 
America. Its usual lent.;"th is about three fret. but some 

~U~·:ma ':~;~ ~:~;~ ,~~~~ ~;,e~~ !1e~~::rce s~~:~. b1 ·~; ~ 
these animals, about three feet long, were broogllt 



alive to En.~lantl tbi1iy 01• f,iJ'ty yr a rs ago, and a great lion was L'oP.mctl by an i.ndsi.m' ma:k wjrli a p r- n :.; nif..: 
many C'.xprrimcnt'i W<'l't.' made ,,.-ith them. on a slip of tin-foil that was pa<.; tcd uprm r;la-.Fi, the shock. 

A g)·nmotus uf thrre fp,rt iu length get:1craily is ltc- in passingthrou~h that interruption. showed a sm.: ll I.mt 
•rrn 10 nnc.l 1-t inrhc~ in cirrnmH.·1·cncc at the thickrst vivid spa1·k, plarnly visilJlc in a dark i·oom. 
part of its body. 'I'hc rkrtric ~wcr of this ~timal b~- This ~nimal showed a peculiaL' proprt't)'"• namrly: tl.rn 
ing much greater than that of tl}c torpedo, its electric of knowmg when he coulJ~ a11tl \\hen he COLllil 11ot, gtrr 
ot·gans arr arcor<lingly a g1•eat (leal larger; anO indeed the shock; ftJ_r if M11J-condudor:; QI' iutt'nupte::I cirruit~ 
that pnrt of its bully v,.hich ro:itains 1Mst of the animal were 11Iacctl m the water, iic would ll"t appl'oar l1 them; 
parts that arc common to the same ol'(ler of fishes, is con- but as soon as 1~~:~ b.il•cuit \'\.·?.~ tom11Iete<l, he \Yould ap. 
aitlel'ably smnJJe1· than tbnt which is subservient to the pt•oar~~ ~L~1e extremities of that circuit, antl immctliatel) 
electric powl'l', though the latter must natu1·atly derive give the shock. 
noul'i!lbmcnt nml action from the former. rl'hc head of The third .fiAli which is kno" n to have the power or 
t,J1e animal is large, bI'oad, flat, smooth, and impressed gi\•ing the shock, is fountl in the rivers uf Africa; butwo 
with yarions small holes. The. mouth is 1•athm· large, have a very imperfect account of' its µropr1·ties. 

t\ ":ws luwe no teeth, so that the. animal lives by r.rhis animal belongs to the genus . \vhich ttrn natural-
but . "~ J~_., hv swaUowin~ the food e11tirc. The eyes are ists call silu:ris; hence its name is siluris elcct.ricus. The 
ear;w:'a:t~i~:. a.nd ot a bluclsb colour. nlarP.tl a i;u-i ... --,.-- • • : ~~ ohomc Qf these fishes has been fountl to exceed ~V 

:J.i~d thl' no$frjls. 'I111e Uotly is large; thick, ·~;~~1·;.~~~·if- ~~11~fi~·s. . ~ · - -
isb, for a considerable distance from the head, and then 'l'he body of t11e s1lu~·1s eLCC\.ncus is ou101ig, smooth. 

1 diminisl;<:S ~radually. Tile whole Uody, from a few inches and without scal~s; berng rather large, an? flatt;uDd 
hrlow the head, is distinguished into four longitutlinal towards its anter10r part. Th~ eyes. arc of a mnldle 
pafls, -:1eal'ly divi<le<l from each other by lines. The ca- size, and are cof"er.cd b! the skrn". wluch enveloprs the_ 
rioa 'urgins a few inches below the hrad, and widening "hole head. Each pw is a1·me_d with ~great number o{ 
a.!, it proceeds, reaches as far as the tail, where it is small t'.'cth. About the niouth 1t has. six filamentous ap-. 
thinntst. It h:is two }lCCtnral fins; and the anus is situ- prndices, viz. four from the under ~1p. aud two from the 
ated on the under 1mrt. mo1•e forward than those fins, upper; the two external ours, or farthermost from the 
ad of course not fal' distaut ft'Om the rostrum. mouth 011 the 111>per lip, al'c the longest. _T.he colour of 

This auimal has two pail's of electric organs, one pair the body is gr~;r!~h; and towards the tall 1t has some 
being la1·grr than the other, and occupying most of' the blackish spots. . 
longitudinal parts of the body. They are di1·idcd from The electric qi•gan seems to be towar~.· the t~11, where 
eiach other by peculiar mcml!rancs. the skin is thicker than on the rest of the bouy; u::: ~ 

The nerves which go tu the electric organ.1:1 of the gym. whitish Ii lirous sul.Jstnncr, which is 1n·obaUi.;: !!:2 ~lect~c. 

~'!:· !~hi~:1~u~pfJ ~;~ ~;;~~'.1~a~~eoT~~~ ~~:&.r ~~~~ or1:·;~ ~1:~1 ht~,·~~ ~~t~1i\~,~.\!h:i~c~:~1~~~ ;;;,the property of 
electric organs of the gym not us are snppliecl with nerves giving a shock or licnumliing sensation, like the torpedo, 
from the spinal nu'lrrow, and they come out in pairs t;e. and that this shock is communicated tltrough substances 
tween the vertcbrre of the spine. that are conductors of electricity. No other particula1• 

Thegymnotus possesses all the:C'lectric prnpertics of the seems to be known concerning it. 
t.pedo, but in asupel'ior degree. His shock is conducted Nature seems to have given these fishes the singuJat• 
by rondurtors of electricity; it is c?mmun.icated through pov:'er of giving th~ shock for the purl1ose of secui'ing 
~r, &r. ~he strongest shock L5 rece!Yed when, the their y1·ey, by winch they must s~bsist; and perhaps 
an1nal standmg out of the water, you apply one hand likewise for the purpose of repelling larger animals, 
hJwards the tail, an<l the other towards th.e head or the which might otherwise annoy them. The power with 

:C°:~1i110~~ ~~i5m~i'.~'.1 ':,~l~i~~'.'~~!~~e;~~~tbin11;~~i;;~~ a;'.;~~~ ~~;~~:!~~ (:~~1i~l11d:~e~~~~~~~s~n~r:p~~ie~o~~es~;~~~~iJ~~~ 
•11tVt'ry forcibly even in the chest. If the animal is than with common electricity. See GALVANISM. 
1"'ched with one hand only, then a kind of tt·emor is Celt The ancients considered the sl1ocks of the torpedo as 
Ill that single hand; which, though stronger, is however capable of curing various disorders; and a mode1·n philo· 
)ll!rfioctly analogous to that which is given by the torpe- so11hci• will hardly hesitate to credit their ••se1·tions, 
do when touched in tho like manner. sinre electricity has been found to be.an useful i·emell7 

This power of the gymnotus is likewise depending on in several cases. 
the will ol'the animal, so that sometimes he gives strong A fourth fish, said to ,give shocks like the abo1·e-me11-
lbocb, and at other times very weak ones. He gives tioned, was found on the coaCit of Johanna, one of the 
the strongest shorks when provoked by being frequently Comoro islands, in lat. 12° 1 S' south, by lieutenant now 
lld roughly touched. col. William Paterson, and an impcrfcct account of it is 

.-i.en small fishes arc put into the water where the girnn in the 76th volume of the l'hilosophical Trans
lfliaotui-1 is, they are commonly stunned, and al'C either actions. 
rftr!Wllly 01• apparently kille1I. "'l'he fish is described to be senn inches long, two and 

16~ i~';'.'.~~~~~~~oocu~~ ~~'~l~~1~I.~~o~iv:1~~~;,~~~·;~1t:~: ~l'I~~~:· ;;~::~; t!'t:.~,~.:~~f,h~r~~~ckli~F t~11~1~~j, \1~1~ ~~~,'.~~ 
"Ptfon of continuity in the circuit. They could be con· brown colour, the belly part of a sea-green, the sides 
"1~ h): a shmt chain when sti·ctched, so as .to bring ycUow! and the fins .and tail of a sandy.green. The bo
lbl links mto a more pet'fcct contact. When the mtel'l'up- dy is mtCl'spersed with red, green, and white spots, the 
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v. l1ite onc-s partk•ularly bright; tl1e ryes li\rgc, the iris 
r•f•i.1, ita outo ..:;,J6·" ti11gcU with yellow." 

Whilst this fish is lil'ing, strong shocks, like electri
cal shocks, al'C t'l-lt by a persou ·.vho attempts to hold it 
between his hands. Th,·ee pe1•sons only are mentioned 
in the account as having experienced this property of 
one of thmrn fishes; but the want of opportunity pl'event
eJ tile ti'ial of farther experiments. 

ELf:C'l'UARY. in pharmacy, a form in wliich both 
ofih 111nl ancl rxtrmporancous medicines are frequently 
made. See PnAR~U.CY. 

EL!<:GIAC, i11 ancient poetry, any thing belo11gi11g to 
rkgy. 

l.:legiac nrs~ are alternately hrxametcr an<l penta
meter, as in tho following Yc1·scs of Ovid: 

f'll:!bilis ~mlignos, eleg:eia! s_oh·e oapilios: 
Ah!ninu.sexvc1·0 nu11ct1b1nomenerit. 

Sometimes, though very rarely, the pentameter pl'e
r:edr<l tl1c hcxamck1·, as in tlJe following verse of A the-

Fv:Pai,u"~r 'X°c:i:p1<rt.i1 K1t1, Mt.>1i:tHn(9.. ,,!I 
0t1ei'° ll)W!fl~ t<{JtplfHl~ <;!010'l"11'T'3--. 

"rho was the inYcntor of elegiac poetry, is nnt known. 
Horace prof'LSSt's himself quite ignorautof it. The prin
cipal writers of clrgiac ve1 sc, among the L~tins, were 
Propcl'tius, Ovitl, :nu) Tibullus, the latte1• t!f whom 
Quinctilian esteems tl1c best ekgiac poet, but Pliny the 
younger gives the preference to the first: the chief' wri
tcrM or elegy among the Greeks were Callimachus, JJar
thcnius, and Euphorion. 

ELEG IA, :t genus of the dioccia triandt·ia class and 
order. There is l.:1le s1lccics, a uativc of the Cape, which 
J.t:!-8 the habit of a rush. 

ELEGIT, in law, a writ of execution, which lies for 
!\person who has rccoYCfed debt or damages; or upon 
a rccognizauec in any court, against a defendant that is 
JJot able to satisfy the same in his goods. It is directed to 
thr sheriff, commanding him to make delivery of a 11rniety 
of the 1>arty's lands, and all his goods, beasts of the 
ploug·h excepted; tliis is done by a. jury, summoned to 
inquire what land the defendant had at the time of Judg
ment obtaiued; and the creditor, by vi1-tue thel'eof, shall 
bold the said n10icty of land dclil'ered to llim, until liis 
"JJOI<' debt and damages are paid and satisfied: and dur

·fog that time he is tuwnt by elcgit. This- writ ought to 
h o sued out within a year and a day after the judgment. 
All tJtl1er ,,rits of execution may be good, though not 
returned, except au clC'git; but that must be returned 
when executed, because an execution is ta.ken upon it, 
and that the court may judge of the sufficiency of it. 

ELEGY, a mournful and plaintive kind of poem. See 
PoBTRY. 

ELEMENT, in pl1ysiulogy, a term used by J>hiloso
phcrs to dl'llote the origi1rnJ component part• of bodies, 
01· those into which they are ultimately resolvable. 

It seems to have been an opinion established among 
p11iiosnpl1ers in the rcmutcst ages, that there are only 
f.,m· simple bodici:;; namely, fire, air, water, and earth. 
'J'o thrse they gave the name of elements, because they 
belie nd tuat a!l sulJstancrs at"e composed of these four. 
Tb-is opinion, va1'iuu!:i1y modified indeed, was maintained 
by all the ancient r'1ilosophc"•· We now know that all 
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these supposed clement• are compounds: fire is rompo,. 
cd of calol'ic and li.~ht; air of rnlorir, OXJgrn. and azotic 
,i;ascs; watrr of oxygen and hJdrugrn; aud the earth w.. 
clude!'i nine different substances. 

'f'he <loch-inc of ~he four_elcn1rnts ~ccms to have con
timmd undisputed till 1;1c tune of the alchemi•ts. These 
men having made thrmschcs much better arquaiated 
with th• an"l) sis of bodies than the ancient philU1Jophers 
had been, soon 11c1·ceind that the common doctrine was 
inadequate to explain all the appearanrt•s that wen· JH.uri .. 
liar to them. 'l'ltry substituted a theory of tlirit own i• 
it~ pJ~ce. Acro~·ding to tlicm, the.Tc al'c three elf'mtnts, 
ot '"l11ch all bodies are compnscrl; namd)', salt, SHlphur 
and rnerc111·y, which they distinguish by the appcllatio~ 
of the tria p1·ima. These pt'indplcs were adopted b1 succectling writers, varlicuJady by Paracelsus, wliO' 
added two more to their number; namely, liil•g11111114 
ca1n1t mot'tuum. 

1t is not easy to say wl1at fhc nlcher,.;,,ts .,e1111t by 
salt, sulphur, and me1·cu1·y; probably they bad fixed bu 

precise meaning· to the wurils. i..:,·cry thing whicb it:1 fix· 
ed in the fire they seem tu ha\'c called salt, erery inr
flammable substance. they called suJphur, and e\·tn 
substance whicl1 Hies off without burning was mcrtm·;. 
Accordingly they tell us, that all bodies may by fire he 
decomposed into these three )ll'inripks; the salt remains 
behind fixed, the sulphur takes fi1·c, and the mercury 
flies off in t!Je fot·m of sm

1
oke. The phh•gm ~nd caput 

mortuum of Paracelsus were the water and earth of Ute 
ancient philosophers. 

Mr. lloyle attacked thi's hypothesis in his Sceptiral 
Chemist, and in several of his other pulJlicatinns; pro\·
ing that the chemists comp1,·cl1(•11dcd u111ler each of the 
turms salt, sulphur, mercury, 11hlegll'I, and earth~ sub9tan .. 
ccs of very different propL'rtics; that thnc is 110 prouC 
tluit all bodies arc composed or these pl'inripl<. and that 
these principles themselves arc not elemt'uts IJut com
pounds. 'rlie refutation of Jllr. lloyle was so comvlete, 
that the hypothesis o( the tria p1·ima srcms ti> have been 
almost immediately abandoned by all pat·li<s. 

Meanwhile a very different hypothesis "as proposed 
Ly Beecher in his Physica Subterranra; an hypothr•i• to 
which we are indebted for the present state or the srif'nct', 
Lecause he first pointed out ch~·mical analysis ao; the true 
metUod of ascertaining the clrmrnts of bridics. Arrord
in,; to him, all terrestrial bodies are composed of water, 
air, and three earths; namely, the fusible, the inftamma
!Jle or sulphureons, antl the ~mercurial. 'J'ltc thrre e~ths, 
when they are combined in nearly equal p~·opot~u~s, 
compose the metals; when the proportion ol mercurial 
ea1·th is very small, they compose stone~; wlil'n the fu. 
sible predominates, the resulting compounds ~re the prr ... 
cious stones; when the sulphurl'Ous prcdonnnates, ~nd 
the fusible is deficient, !lie compounds arc the calon~c 
earths: fusible eal'th and wate:r rom110sr a umvrrsal aCl(l, 
·rnry much resembling sulphuric arid, from. which all 
other acids de.rive their acidity; water, fustUle rarth, 
and mercurial ea..rtl1, constitute common salt; sulphure· 
ous eat·th, and the universa] arid, fu1·m sulf>hur: 

Stahl modified the theo1·y of Ilccchu ronsi<krably. 
Ile seems tu have admitted the unh·rrsal acid :Lt; an d· 
cmcnt; the mercurial eartl\ he at last discar<lrd altoge
ther; autl to the sulphureous earth he sometlfileS gave 



the name of pl1logiston, sometimes of ether. Earths 
he considered as of diffl'1·ent kiuds, but containing all 
a crrti\in rlcmc:ut called eartl1. So that, acco1·ding to 
him, there arc five rlcmcn1s; air, water, phlogiston, 
earth, and the univel'sal acid. He speaks too of heat 
and light, but it is not cleal' what his opinion was rc
epecting them. 

Stahl'• theol'y wa.• gradually modified by succeeding 
chem isl<;. The universal acid was tacitly discarded, and 
the different known acid~ were considered as distinct un
decumposcd or simple su!Jstanres: the different earths 
were distinguished from cac11 other, and all the metallic 
calrc11 were considered as distinct substances. For these 

~hif.~1.~1~~~:~~?.:.".i"h~~:,~:,; cil~~~~;~dw~reB:~~:;~:d 

following may be i·cgaroed as s1n1ple or elementary 
substances, and we have little doubt that many of them 
will ultimately proYe such. 

Dr. rri10mson makes out the number of simple sub .. 
stances at present known to be about ss, and these lie 
divides into two classes. The bodies belonging to tl1e 
first class can he confined in proper , .cS'sels, and exhib. 
ited in a separRte state; these he calls confinablc bodies. 
Those which belong to the second class al'e of too sub
tile a nature to be confined by any Yessels that we pos
sess: they cannot therefore he exhibited in a sepa1·ate 
state, antl their existence is inferred merely from certain 
phenomena, which the first class of h9dics and their 
compounds exhibit fo particular circumstances; th~se lie 
denominates unconfinable bodies. It is evident that a 
person must be acquainted with the properties of the 
first set of bodies before he can investi!!;ate the se-
cond. "" 

with theories about the universal acid, t11at illustrious 
philosopher, •md his immortal friend and f'ellow-labourn1• 
Srbrelr, loudly proclaimed the necessity of considering 
e';ery L,1dccomposcd body as simple till it has been de ... 
com(toscd, and of distinguishing all those substances Table of simple s1tbstances. 
from ealh othel' which possess distinct properties. These I. Confinable bodies. 
cauttons, and the consequent arrangement of chemical 
botlics into distinct classes by Bergman, soon attracted 1. Oxygen 
atkntion, and were at last tacitly acceded to, 2. Simple combustibles Sulphur 

rrhus the clements or Stahl WCl'C in fact banished from I>J1ospl101•us 
the science of chemistry, and i11 place of them wl're sub~ Carbon or Diamond 

:~~:~1:, ~·:~!t:~~T~~~~- ~;a~o~~~s b~·!:!c~,;~~;=c~~ns~~~:: 3. Simple· incombustibles ~~~~:~~·nNitrogen 
\\ere phlogiston, acids, alkalies, earths, metallic calres, l\1u1'iati..c acid 
water, and oxygen. The rules established by Brl'gman 4. Metals Ge.id 
and Schccleai-cstiU foJlowed; butsul>sequcnt discoveries Platinum 
have shown that most of the bodies which they consi- Silver 
dered as .simple are compounds; while sevc1·al of their :Mrrcury 
compounds are now placed among simple bodies, be.. Copper 
cause the belief in the existence of phlogiston, which Iron 
they considered as a component part of tl1ese bodie•» fg Tin 
now disca1·ded. Lead 

As the term simple substance in chemistry means Nickel 
notWng more than a body wLotic component parts are Zir1c 
unknown, it cannot be ttouUtcd that, a9 the science ad. Ilismuth 
vances towards pe1<fection, many of those bodies which Antimony 
we consider at present as elementary witl be decompos- Tellurium 
ed, and most probably a new set of elt>rnentary bodies Arsenic 
will come into view, of which we are at present igno- Cobalt 
rant. These may be clecomposetl il1 their turn, and new Manganese 
simple bodies discovered; till at last, when the science Tungsten 
r .. rhes the l1igh•st point of peifoction, those i·eally Molybdenum 

:w~:~ :1~~u~~~~:~~:1?re b~~~~~a;~ii~ ~~~~~o~~~. v~~~:~ ~.~·l'l~~~1 
this hnp11rns, (if it is not above the reach of the .human Chromium 
intellert) the number of simple substances will probably Columhium 
he much smaller than at Jlrcsent. ln<le.ed it has been 'l'antalium 

:t;;~1i1~::~n ~!· ·~~~i ~~~t\~,~~i~;~~!:;;;~~~~11~~!'~i'.~t"N.:~~t ~: ~~~.~/,i:s ~~J~s { ~;;,;:1g:it~,~~ali~! 
ferenrc which we perceive between bodies dejll'nds upon The Ye.?etable and min- r~~;;,~~~n 
=~~!i~h~11~ ~~~0 ~g:J~~;~~f1~~.n~~fs"~~;tn~~ntl:J1~~0;z eral alkalies, and some of J I~imc 
td by Newton, and Buscovirh has built upon it an ex- the earth", are supposed I Jllagnesia 
ceedin,irlv ingenious and instructive theory.. to be rompountl~, thou~h-.< Alu'mina ,, , , they have not yet been an- , Yttl'i-i 

Wr must obsrrvc, however, that this opinion is mere alyzccl: th l'se of com·sc, Gluci.na 
byputlirsis, wh11il.> un•ut•JMl'ted by fad and experiment; belong to the first. class, LZirroni~ 
and 111deed all •xpcri111r11t m")' he said hithrrto to be viz. confinablc bodies. 
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directly agamst it. Jn the p1·escnt state of science, the• 



IL l'nconfinablc \Jotlies. 
Light 
Caloric 
J<:lectl'icity 
Magnetism. 

}:l.E"(\CllLS, in logif, a sopl1ism, or fallacious ar
~,~~~~n0tf ~~.~11~111~ tleceives the ht•arcl' mu.lcr the ap1Jc;ar-

ELEPHAS, 11ic EI.EPnANT, a genus of the mamm~Ua 
elass, of the orUcr bl'ut.a. The gcne1·ic charactt'1: is, 
cutting-teeth none in either jaw; tusks in the upper Jaw; 
proboscis YCl')' Iong1 iwchcnsilc; body nearly naked. 

l. The rlcphas maximus, the gr~at r~CJ}lHtnt. The 
st..u1u.~111lous si;:~ .• strcugth, an~l scgac1ty ?f t!te elcpl1a11t, 
1~an·, in all ages, :·~11tlcrcd 1t the a<lm1ra~1on of man
kind. Though possess~-d uf power supcr101· t? crcry 

~~~~e\,;:~~1~~P:~~~~ i:h~u~~~~~: ~f. ~~~f~·o~~~eir;i~~e~11~c~ 
state of majestic mildness. Elepha1it.~ are natumlly 
gt·rgarious. Large ti·oops assemble togcfocr, ;:;,;-;~~ !~~~ 
~n a kind of society. They feed only on rngctablcs. The 
elephant is generally of a clcrp ash-coloured brown, or 
:~e.a.rly blackish; but in some parts of India it is said to 
be found, though very rarely, of a white colour. In the 
young anitnals the tusks are not visible: in the more ml
vanccd state of growth they are extremely conspicuous: 
and in the fnll-grown animal they advance s1weral feet 
from the mouths ol' tliair sockets: it is but rarely that 
the tusks al'~ seen in the foma~P.s; and ·when they appear, 
they are but small, and their direction is i:ather down
wards than upwards: this is also the ca~f. Ht some spe
cimens of the male elc]lhant, so that thc1·c appC~:·~ to be 
some variation in this respect in diffrreni individuals. 
Tusks have sometimes been seen upwa1·ds of ten feet 
long; pa1ticulal'ly from the l\iosambique and Cochin
china. 

The teeth which are imported into Europe are gener
ally from A[rica, whcl'C they arc frequently found in the 
woods. Instances have sometimes OCClll'l'C<l, in which, 
011 snwi11g e. tooth. a 11l'::t!';S hui!\lt !1&s been found ccm
pletely imueddcd in the centl'al part of t11e tooth; the 
ivory having gradually g1·ow11 over it, and inclosetl it. 

assistanrc. Ily t11is inslrurnrnt als'> it clrink~r firsttmr)(. 
ing up the watrr by the ti-1111k, a11d then pouring it into 
the mouth. 'This ,.,-ornlerf'nl or,;:rn L~ rompostd of a vast 
numl.Jcr of :flcxib]c ring:;; and ronsisb 1Jl' a double tuhr, 
wHh a somewhat flattened cirrulat· tii>• furnished with a 
in·11jecting 1rnint, or tlrsliy mon•J.ble hook, of extttmt 
sl'nsibility, and \\ith whirh it can pirk up the smallrst 
object at plcasul'c. The ll'uuk. bein;o; llcxible in all di
rections, pcl'l'orms the ullice of a h1.rnd omd arm. On it• 
und,er s1u·face it is somewhat 11attencd, and i"I circularly 
fol'rncll on the upper. At the en<l or the b'unk arc situ
ated the nostl'ils. The teats of the frmale elephant are 
two in number, antl arc situated at a small distance b~ .. 
liind the fo1·c.lcgs. 'I'hc l'.Y"S. are extr.cmel¥ sm~~~; ~~ 
ears very large:, florncwhat u·regut.~r1y waved on the 
ellf.;)cs, and }jendulOus. In each jaw at·~ ~:~: !;;.:;;. 0,..~! 
tlat g:'inding teeth, with the up\)e1· sul'faces flat, and 
scored or striated with numet·ous tram•vt'rse fr.-rows, 
In the uppel' jaw are the t\rn tusks be[orc de
srribcd. The form of the whole animal is extremely 
_awkward; thr. head very large, the body very thick, the 
back greatly arched;. the legs extremely thick, very sho11; 
anti the feet slightly divided into, or 1·ather edg<·d with, 
five rounded hoofs; the tail is of a moderate length, aud 
is terminated by a few scattered hai1·s, of great thick
ness, and of a black rolour: the skin bas a fow thinly 
scattered hail's 01' uristles dispersed over it, and which 
are somewhat more numerous about the head. 

The elephant is undoubtedly the largest of all terras
trial animals, arriving at the heiglit of twelve feet, 
taough the more general hcigl1t semns to IJe from nine 
to ten feet. Elephants al'e commonly found in the midst 
of shady woods, being equally avrrse to extreme heat 
as to cold: they delight in cool spots, near rivers, and 
frequently bathe themselves in the water, and even roll 
in the mud. They arc also capable of swimming with 
great ease. Their general fou<l ronsists of thr tender 
branches of various tt·ees, as well as of grains and fruits. 
It is for this reason that tJ1cir incursions arc so much 
dreaded in plantations of V:tl'ious kinds, where they are 
said occasionally to commit the most violent tlcpl'e1la
tions; at the same time, injuring the Cl'ops by b·ampling 
the ground with their vast feet. The trunk of the elc-
11hant may justly be considered as one of the mi1·arles o[ 
n'lturc; being at onre the organ of rcsµiratiu:1, and the 
i1L5trument by which the animal shpplics itself with 
food; conveymg whatever it eats into the mo11tl1 by its 

The talcs related of the sagacity of the elepliant arc, 
in all probability, somewhat exaggerated, and mustcon
sequently be received with a degree of limitation: but 
thc1·e is no reason to doubt that they are possessed of a 
greater degree of intelligence than most other quadru· 
]>Cds (the dog excepted); and that, when in a state of do
;'!•cstication, they may be taught to pel'form many opera
tions, rt"nttiring not only strength, but skill in their exe
cution. Ii ap)il'ft!'fl• fl'om the most authentic informatioa, 
that they al'e highly ati11d1c<l to those who have them un
der theil' cal'c: that they al'e grateful for attentions shown 
them, and mindful of any injury recchcd; which tbry 
generally find some means of retaliating. Some rkgant 
anecdotes of this kiud arc related by Pliny; and the la
bol'ious Aldrovantlus has collcctc<l many others. The 
celebrated story of the taylor of Delhi is a remarkable 
example of the elephant's sagacity. In that city an ele-
phant, passing along the streets, put liis trunk into a 
taylor's tilrnp, where several people were at work: one 
of them pricked the end of the trunk with his needle: 
the elephant passed on; but in tho first dirty puddle, 

~;,le~~ h~~.!~~u1~~~:~~h t\!~e ~vc~~;~ ~~~~ r1~!~\r~;~~ds:lui1~ 
and spoiled the rich garments they were at work upon. 

lt is said that elephants have been taught to lade 
wsscls with goods, which they !Utvc stowed in proper 
or<lcr, aJttl with much address. 

The Indian elephants, but mol'e es1iccially those of 
the island of Ceylon, excel the African elephants i~ 
size and strength. '!'hose of India are said to carry 
with case thrc<! Ol' four thousand weight. In a state. 
of nature they use the tusks fo1· tearing up trees, and 
the trunk fo1• breaking the braneh~s. It ha.• been af
fi I' med that they run as swirl as a horse can gallnp; 
but Mr. Pennant assures us, that what has been said 
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Qll this subject is a mistake; and that a nimble Indian 
can easily outstrip them. 

The contrirnnrcs for taking elephants are various. 
The Ceylonese sometimes surround the woods in bands, 
and drh·e with lighted torches, and all manner of noises, 
the el•phauts which inhabit them, till they arc at length 
entrapped into a particular spot surrounded with pali
sades, so as to p1·c,·cnt all esca1Jes. At othe1· times a 
kind of decoy, or female elephant, is sent out ill order 
to induce some of the males to ptu·sue her, who are l>y 
tbis means secured. Whrn a wiltl rlephant is taken, it 
still remains to reduce it to a quiet state; and to tame it, 
in order to be made useful: thi!:i is effected by tl11·owing 
ropes round the legs and body, whirh al'C well secured; 
and two tame elephants, properly instructed, arc placed 
on each side. The ca11tive animal lincls himself gratluaOy 
so fatigued by his ineffectual stJ·uggks~ and so murh 
soothed b)' the caresses occasionally given hy the trunks 
of the tame elephants, hy the food from time to time pre
sented to him, and the water with which he is refreshed 
by pouring it ovm· him, that in the space of some days 
he becomi!s completely tame, antl is placed with the rest 
of the domcsticatet.1 troop. Somrtiu1es, in order to sub
due them the more effectually, they are<lepl'ive<l of sleep 
[or a considcrahle ti me. 

Great care is taken by the gram]ees of India in the 
managemrnt and decoration of their elephants; which, 
after their daily feeding, bathing, oiling, antl rubbing, 
are often pa.i.uted about the head and e;ws with various 
colours, anc.l their tusks are SUl'l'Ollndecl With rings Of 
gold or silver: and when employctl in in·oce::isions, &c. 
they arc. clnthed in tlic most sumptuou~ trappingl:i, 

By the ancient Indians they were· much wwd in war; 
and we arc told that Purus, the Indian monarch, opposed 
tho passage of Alexamkr over the Hyclas11rs \\<ith eigh
ty.five ekphants. Iluffon also imaginC's that some of 
the elephants which Wl.'l'e taken by Alexamkr, ancl sent 

1 into Greece, wcl·e em11loycd by Pyrl'lrns against th<' Ho
mans. The Romans recrhcd their elephants from Afri
ca, and that in great numbers; since it a11pears that 
Pompey entertained the 11cople \\ith a show of eighteen 
in the' space of five days, wliich were all destroyrcl in 
conHicts with armed llll'n. Fifty lions were also exhibitr<l 
in theRamc spar<.'. The c1·ling a111l distress of the wouml-

1 ed elepl1ant.s arc said to ham excitl'd much commissera
tion among the Ruman people. It is highly 1·emarkablc, 
if true, that the young elrphants do not attach thrm

i selns to tlll'ir dams in particular, but suck indiscl'imi
' natcly the females of the whole herd. .Mr. Bruce, how

evrr, in his T1·avels, gives a particular description of 
the mol'e than common attachment of a youn,g elephant 
to its dam, which it muleavourc<l to defeml,.whcn wouml
ed, and with much fiercmcss assaulted thr invadc1·:;. 
The.young clepbnts <lo n<>t suck by the trunk, but by 
the mouth. 

The elephant bl'ings only onr young· at a time; vr1·y 
ral't'ly two: tlic you:ig :ll't' about thn·e lret high \\hen 
they arc fil'st bol't1, an<l routinue growing till they a1•r: 
sixteen 01• twrnty Jears old; they arr said to live a lrnn
dttd, or a hundretl and tw(•nly) ran~. 

In the Pliilosophkal 'J'ra11sactions for the yE-ar 1 i99, 
"'e find somr <'tt1'ioo!i pal'tirulars rrlatirn to the nat111·al 
history of the elc11hant, by Ml'. Corse, whose 1·csi<lcucc 

in India affordt"'d 1mn opportunitits or m\"estigating the 
subject with exactness. 

F'rom tliesc obser,·ations it appears that somfthing 
must be subtracte<l frn111 that elevated character with 
which thi.S animal has been so frequently honoured; an<l 
that 11citltcr its docility nor its memory ca.n he allowed a 
very high rank, when compared with those of some 
other animals; and that the scrupulous delicacy, which, 
as it was pl'etende<l, forbade all puhlic demonstl'ations 
of its passions, is a mere fable. A feD11ale elephant has 
also been known to furget her young one, after havjng 
been separated from it for the short space of only two 
days, and to repel its atlvances. An elephant, also, which 
had escaped from its confinement, has again suffered itself 
to be tt·epanned, and reconductcd to it• state of captivity. 

Both male and female elephants, Mr. Corse informs 
us, are 11ivided by the uati\'es of Bengal into two casts, 
viz. the koomareah, and the merghec. rI'he first cone 
sists of the lal'~e or t'ull-bo<lied kind; the second of the 
more slcnckr, with longer legs and thinner trunk in pro-
11ortion; it is also a talle1· animal, but not so strong as 
the former. A large trunk is always conside1•ed as a 
great IJeauty in an ckpliant, so that the koomal'eah is 
prefcrrn<l not only on this account, but for his superior 
st1·cngth in can·ying lrnrthens, &c. 1\lany indistinct va
rietit·s are again produced from the intermixture of these 
two breeds. The tol'l'id zone seems to l>c the natural 
clime of the elephant, and the most farnurablc for the 
production of the largest an<l hardit•st race; and when 
this aniuial migrates beyond the tropics, the species de
generates. On the coast of Malabar dcpliants are taken 
M far uol'th as the t<:nitories of Coorgah Rajah; but 
tlic!:ic, accm"liin,15 to Mr. Co1·se, arc much inferior to the 
Cey lonrsc l'lcphant. 

The tusks in some female elephants are so small as 
not to appea1· beyond the lip; whilst in othrrs they a1·e 
la1·ge and long, as in one variety of the male, callccl mook
nah. 'l'hc g1·inde1·s ;u·e so much alike in both sexes, that 
mm dcsniptiun may sc1·,·e for hoth. The largest tusks, 
and from" hich the l>c~t ivu1·y is supplied, are taken from 
that kind of male elephaut, called dauntelah, from this 
circumstance, in opposition to the mooknali, whose tusks 
are not larger than those of some fcn1aks. An elephant. 
is said to Ile perfect wht'n his ears arc la1·gc antl roumled1 
nut ra,r;ged or indented at the margin: his eyes of a 
dark hazel-colour·, free from S]lt'cks: the roof of his 
mouth an<l his tong·ue "ithout dark 01· Olackish spots of 
any considerable size: l~is truuk large: his tail Jong, 
\\ith a tuft ol' hair rcacl11ng nearly t6thc ground. 'l'hc~'i 
must be five nai!s in ea.C'h of bis fore-feet, am! f'o111· on 
each of the hi11ll ones: his head wrll set on, and carried 
rathl'l' high: tlic a1·ch or cune of his bark 1·isi11g gra .. 
dually f1·om the shoulder to the middle, and tl1r11C'eL de~ 
sccrnli11g fo tlit· i11sc1·tion of the tail~ .Llld all liis joints firm 
and strnng. In one variety of the elephant the tusks 
point downwards, 1u·ojcrti11.;- nuly a litlle way bc3:ontl 
the truuk. Thr tusks in rlephants art' lixl'tl ,·cry dceil 
in the upptr jaw; and tlie l'oot, or upp»r part, which is 
hollow, and lilJed with a rore, gors as liigh as the inscr
~ion o_f the trunk, rou~1ll tlie n~a1·g.in ~1f tlte nasal o1Jen-

~~:te:i.!l~~: ~1~.r~f~~; r~:.~;:~~3~e1~~,~~.~:1~1~,s~~cl~;~1;11:~; p;~; 
elephant breathes, an<l by its means he sucl;.s up ;,ate,r 
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into his trunk; between it and the root• of the tusks 
thei·e is only a thin bony vlatc. The first or milk-tusks 
of an elephant never grow to any considerable size, but 
al'e shed between the first and second year, wht>n not 
two inches in lrngth. The time at \\hich tlrn tusks rut 
the gum rnrics consitlrrahly; sometimes a young cle
phavt has his tusks at five months old, and sometimes 
11ot till ~cnm. Even in a fretus which has a1Tin·d at its 
full time,. these deciduous tusks are formed. A young 
elephant shed one of his milk-tusks the Gth of Nove10-
br1·, 1790; when about thirteen week~ old; aml the othc1· 
on the ith of December, when abovo four months ohl. 
Two months nftcrwarlls the permanent om•s cut the 
gnms, and on the 19th of April. I ~91, they were an inch 
],mg. Anotl1cr young elephant !lid not shed his milk
tnsks till 110 was sixteen months old, which proves that 
the time of this 11rocess varies consiclcrably. T'he perma
nent tusks of the female are very small, compared with 
those of the male: and <lo not take their rise so <lcep in 
the jaw. The largrst ch•phant-tusks Mr. Corse ever 
f!aw in Bengal, tlifl not exceed the weight of scyenty-two 
pounds avoirdupois: at Tiperah t11cy seldom exceed 
'fifty-two pounds each. Both these weights a1·c very infe
rior to that of the tusks brought from otlu .. ·r parts to tlie 
India-house, where some ha·rn wci.~lied 150 pounds each. 
These, Mr. Corse susprrts, were ft·om Pcgu. 'l'hc Afri
can ckphant is saicl to be smalkr than the Asiatic: yet 
the ivory-dealers in Lom]on aftfrm that the largest 
tusks romc frl')m Africa, ancl are of a )j('ttrr texture, and 
Jrss liable to turn yellow, than the Indian 011cs. 'I'hc in
"rease of the tusks arise from circular layers of ivory, 
a.pplic1l i11trrnally, from the core on wliich they are 
formed; similar to what happens in the horns of some 
animal,. See 1ilate L. Nat. Hist. fig. !7G. 

2. "l1l1c s11koty1·0. That \Ve may not seem to neglect 
so remarkable un animal, though hitl1cdo so Wl'Y im
prrfcctly known, we shall here intl'Oducc the sukotyro. 
This, according to Nic\\hoff, its only lh.•srribcr, and who 
has figured it in his travels to the East Irnli<·S, is a quad
rupc<l of a Ycry singular shape. Its sjzc is that of a large 
ox; the suout like that of a. hog; i.hc ears round antl 
rouAh; and the tail thick and bushy. The eyes are plac
ed tipi·ight in the hrad, quite ditferrntly from those of 
oth(T quadrupeds. On each sit.le the heart, next to tl1e 
r-~ cs, stand the horns, or rather teeth, not quite. so thitk 
as those of an rlephant. This ai.1imal fce<1s upon hcrbHg-r, 
'<tntl is but sch.lorn taken. Tt js a nati re of .Java, and is 
called by the Chinese snkotFO· This is all the desCl'ip
tion p;ivcn by Niewhoff. The figure is rrpratctl in 
Cliurrhill"s Collection ofYoJ~.gcs arnl TrareJs, voJ. ii. p. 
JGO. Nicwl1off was a. Dutch travclkr, w\Jo visited the 
East Indies abont the middle of the 16th century, viz. 
~1bout 01e year 1563t an<l continued his pci·egl'inations 
for sc\·C'l'al yca1·s. It must L>c coufrsscil, that some of tlie 
fi~u1·cs introLlucc<l into his works are 11ot romal'kablc fo1· 
tlH'ir al'curacy. 

Eu:ru.\NT, lrnights of the, an order of knip;hthood in 
Denmark, confrrrcd upon none but pe'rsons of the flr~t 
quality and merit. It is also called the ol'der of St. l\la
ry. Its institution is said to ham been owing to a geutle. 
man among the Danish croisees haYing killed an ele
phant, in an cxpedition againsttheSararrns, in 1184; in 
memory of which king C:mutus instituted this .. ordel', 
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the badge of wliich i; a towered elephant, with an ima111 of the Holy Virgin incircled with rays, and hung on a 
~~~~~red .sky-coloured 1·ibbon, like '\he George in };n~-

ELEPILl:'.'\TIASIS, call rd also the Jrpra of the Ara. 
bians, in medicine, a chronical disease, 01te of the two 
species of leprosy, "hich affects the whole body, \\·here 
even the bones as we-H as the skin a1·e co,·ered with 
spots and tt:mours, which being l'ed, at last turn black, 
Sec l\IEDICINE. 

. ELEPHANTINE, in .Roman antiquity, an appella. 
twn given to the bookR m wl11ch were l'l'gistcred tile 
transactions of the senate and n~agistratrs of Romr, of 
the emprrors or general9 of arm1r~, and even of the pt·o
,·incial magi~trates; th~ bitths antl classes of tJ1e peoplt•, 
and othct· tlungs relatmg to the census. 1'hey are sup-. 

f1~~~~1:~0~~,,~~re1~.:~ t~~~,"~o ~,·.~~i~~~1~~~u~~ ~;0t{; 
intrstinrs of the t•kpha11ts. 
ELEPHA;\"TOPUS~ BASTARn-sc•un·s, in botany, 8 

genus of !he syngc11es1a polygam1a scgregata class of 
plants, the compound flower ot' wltlch i.i; tubulosl', con
sisting uf four or five hrrmayhrodite and ligulatrdcoJ"ol
lulre, with a narrow limb, dnid(•(I into fhc ncal'ly rqual 
srgmcnts: the stamina are five very short filamen1!3: the 
S<'ells are solitary, and rontain('d in the cup, being of a 
compt'CSscd figure, antl rrowncd with bristly hairs. 'l'hrre 
al"e four species, herbaceous i1lants of the East and Wtst 
Indies. 

ELEVATION, a11J?1' qf, in gunnrry, that cnmp!'C
licndccl between the horizon and tile line of direction of 
a rannon or mortai·; 01· it is tl1at which tl1c chase of a 
piccc, m· tlie axis of its hollow C)Jindrr, makf.V:I with the 
pJane of the horizon~ 

ELEYA'l'lO'.'V. in ard1itecturr, the ~amc with an ortho
graphic or upright tlr:U>);'l1t of a building. 

E1.EHTJON of the host, in the· church of Rome, that 
p~rt of the mass \\here the priest raises the host abm-e 
his head for tl!C people to ado1·r. 

ELEV ATOR, lhe name of senral musclrs. See ANA
TO:\tY. 

ELEVATOR\'"", elci.·aforium, in surgrr)", an in.;;tru
mcnt for 1·.aising tleprl'sse-tl or fracturrcl p:H·ts nf the 
scull, to be applied aft<'r the h1tegumrnts and prrim~te-
11111 are rrmon:cl. See ScnGERY. 

ELEUSIJ'\JA, in Gl'ecian antiquit)', a fr>tirnl krpt 
in honour of' CeJ'es, cn·ry fourth hy some states. but by 
others enry 1HU1 yea!'. The Atlu·uians rrldm1tf'd it at 
Eleusi~. a town of Attica, whenre thc na11H'. It was rr
lebratrd with mnrh ceremonJ, and persons CJfboth suetJ 
were i11itiate<l in it: it being tkemct.l impiou!!I 1o nrglect 
doing so. 1.'ltc mystet'frs wer·c of two sorts, the lrsser 
mnl the g·reate1·; of '"hirh the formt•r "ere saned to 
Pros<'rpinr, Ceres's daughter, and tJ1e latter to Ceres 
herself. 

ELEU'l'HERTA, another festival ccl<'bratrd at Pla
trea, hy delcgatrs from almost all the citirs of Gr'C'l"ft, 
in honour of Jupitrr Eleuthcrius, or the assrrtor of liber· 
ty. It was instituted in mrmol'V of the virtory obtainN 
by tlie Grecians, in the tcnit01·fes of rlntrea, over ~lar· 
donius, the Persian general left by Xerxes 1'ith a migh· 
ty army to sulJcluc Grcrre. 

ELIGIIllLITY, in the Romish canon law, a bull 
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pated by tlic pope to certain persons, io qualify t11em 
to be chosen to a11 oflirc, or dignity, Wh!'1°cof they 
,..,,.., before i11ca1iable by waut of age, birth, or the 
li~e. 

t:LJSfO:N, in grammar, the cutting off or supp1·essing 
a vowel at the end of n word for the salrn of soum\ or 
mrasurr, the next wo1·d beginning with a vowel. Elisions 
arc pretty fr<'<1uently met with in Eui;lish 11octry, but 
mol'c frequently in Latin, French, &c. They chiefly con
&ist in supprcssion!:I of the a, e, and i, though elision sup
prrssrs auy of the other vowels: in the following exam
ple from Yil'gil there are three elisions: 

Phillidaamoanlealias. 

ELIXIR, in medicine, a compound tincture extracted 
from many efficacious ingredients. llencc the diffcl'ence 
ltetween a tinctul'c and au elixir seemfii to be this, that a 
tincture is drawn from one ing1·edient, sometimes with 
an addition of another to open it, and to dispose it to 
yirld to the mcnstruum; whereas an elixir is a tincture 
eitractcd from several ingrctlients at tlie same time. Sec 
PHARMACY. 

ELL, a measure of length, different in tliffcrent coun
tries; ~ut the English ell is chiefly used in this country, 
which is equal to five q uartcrs, or to a yarcl and a q uar
ter. In Scotlautl the ell contains 37 T'~ English i11chcs. 

ELLIPSIS, in geometry, a curve line returning into 
itsolt', and pl'oduccd from the section of' a cone by a plane 
cutting hoth ils sides, but not 1iarallcl to the base. See 
Cotuc SECTIONS, and MENSURATION. 

Eu1Ps1S, in gramma1·, a figure in syntax in which 
tne or mo1·e words al'C not expressed; an1l from this dc
ficicnry it ~as got the name ellipsis. To this figure, be
sidt"s the ellipsis pro1wl'ly so called, belong apposition~ 
fiynrrdoche, asJnclt>ton, zeugma, syllepsis. aml prolcpsis. 
'111e el1iJhis is wl1P11 the clc.ficicnt wm·d 01· words must 
'be impplied from rlsev~d1rrc; as Hcctol'is Andromache, 
wlirrc uxor i~ understood; tl1at is, An<lromaclte Hector's 
lfifc. 

F:LLU'sts, in r11etoric, a figure neady allied to prctc
rition, when the orator, tl11·ough h'ansport of passion, 
PllRSes O\'Cl' many thing-'i, which, hatl he been cool, 
ought to have been mentioned. 

ELLIPTIC, or :EJ.Lil"J'IC.n, somctlii11g belonging to 
an elliw.;i.,, Thus we meet with elliptical compasses, el
liptic runoid, elliptic s11acc, rlliptic stairs, &c. The cl
liptit !'iparr is the area contained within the curve of the 
tUipsis, which is to that of a circle drsn-i!Jcd on the 
truncrsc a'.\.iS, a~ the co11juga.tc thametrr is to the ti-ans
rerse axis; 01· it is a. mean lll'oportioual between two cir
cles, dr~rribed on the conjugate antl transverse a\'.ec;;. 

ELLll"I'OlDES, in gcomcfry, a name used ~y some 

to denote infinite ellipses, defined by the equation cty"'+n 

;=hm (a-x "· Of t11csr there nrc several so1·ts: thus, 

~~)~';~ ~~;;~j, i; i~i~~~~:~:~\cc1;;1::~t'.:\~1~1~~~1~f~:f;:b~: 
tllipsis of the third order in respect of the Apolloui'm 
dlip•is. 

ELLISIA, a grnus of !he monogy nia order, in the 
prntand1ia class uf lJl:mts; amt in the natural method 
tanking under the 2Bth ordr1·, lu1·idre. 'l'hc cor11Ua is 
1Dono1)Ctalou~ and f'unncl-shapL'd; the Ur1·rJ rarnous and 
bUocula1·; thCl'c are t\\o seed• muricated or set with 
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email raiRed point.•, the one higl1 c1· than tl1e other. Thcr~ 
is one species, an annual plant of Yi1·ginia. 

1'.:.LOGY, or EuLoOY, elo3ium, a praise or panegyt·ic 
bestowed on any pet·son or thing, in cousidcration ol' 
its mel'it. 'J111c beauty of elogy consists in an exprcssi\'C 
brevity. Elogiums should not ha\'e so mnch as f'!lC eri
thct properly so called, nol' two words ",tnunJmous. 
They should strictly adheJ'e to tn1th: fur e:\t1·a•'agant 
and imp1·obable elogics rather lessei. the chal'actcr of t~c 
person or thing they would extol. See RHETORIC. 

ELOINED, in law, signifies restrained or hindered 
from doing somrthing; thus it is said, that if those within 
age arc cloinect, so that they cannot sue 11ersonall1, 
their next friend shall sue for them. 

ELONGATION, in ash'onomy, the digression or 
recess of a planet from the sun, with respect to an eye 
11laced on our earth. 'l'he term is chiefly usrd in speak 
ing of Venus and Me1·cury, the arch of a g1·cat circle in
tercepted between cilhel' of these planet• and the sun, 
being called the elongation of that planet from the sun. 
But he1·e it is to be observed, that it is only a cirri• 
which has the sun for its centre; that the greatest elon
gation is in a line touching the i1Ianet's orbit. For in an 
elliptic orbit it may I.Jr, that the elongation from the suu 
may grow •till greate1·, even aftcl' it has kft tl1e place 
where the line joining the earth and planet touclics it'i 
orbit. For after that, the true tlistance of the planl't 
from the sun may increase, whilst the t1ista11cc of th~ 
sun ancl 11lanct from the earth dues; not increase, but 
rather tlecl'case. But because the 01·bits of the planets 
arc nearly circular, such small differences may be nr~
lccied in astronomy. The greatest elongation of Ycn~s 
is found by observation to IJe about fo1·ty-right degrees, 
and the greatest elongation of l\le1·cu1·y about twenty. 
eight degrees, upon ''hich account this planet is rarely 
seen "ith the naked eye. See AsTRO.NO:\IY. 

ELONGATION is also used fo1· the difference in motion 
between the swiftest and the slowest of two plan et....;, ot1 

the quantity of space the one bas passctl beyond the 
other. 

ELONGATION, angle of, is an angle rontaincd unflep 
lines drawn from the centres of ihc sun an<l planet to the 
centre of the earth. 

ELONG_.\TION, in sur.c;ery, is an inrperfcct luxation, 
occasioned by the sii·ctching 01• lengthening of the liga 
mcnts of any joint. See SuRGEUY. 

ELOPEMENT, is when a married woman of her 
own arco1·d departs from her husband, and dwells with 
an ad11Jtcrr1·; for which without \Olunhu·y reconciliation 
to the hu sband she shall Jose lier dower by the ,[:>lute of 
Westminbter ii. c. S4. If a wife willing.ly leaves her 
liusbaml, and goes away anti continues with a\·outcr
er, she shall be b~u·red for cnr of action to demand her 
t1owertbat she oughtto ha.YC of hrr husband's lands. if' she 
is couvictc<l the1·cof; exre11t that her husband "illingly 
and without coer('io11 of the church. reronriles l1e1·, anti 
suffers her to dwC'll with him; in "hich rnc;r, shr !ihall ba 
restored to lier action. lJ .Ed. 1. st. i, c, 54. Sac 
ADULTf;RY. 

ELOPS, a grnusoffishes ofthe orderofab<lominalrs. 
of which there is but a singlr S}>ccics, yjz, the sa111·us, 01 
scar-fi"ib, which inhabits ti1c coast of Cal'ulina. 'l'he 
generic charnct~r is, liul ru·med aboYc and beneath; 
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body long, a11d <liffering from the salmon in w1tnti11g the 
fics!iy iJa,·k-fi n. Head large, smooth, sliin;ug, romp1•ess .. 
cd, aml tiattcnl'd; eyes ha1f-coverrt! with the skin of the 
head; bod) slender, covere<l with large angular srall's; 
tail <letopl.r cleft, with a bony scale or spine above and 

-4irucath btforn it. 
EL\'\lUS, a genus of the digynia 01·der, in the tri

a.nd1·ia fla.!-,1; J pi<lnts; and in thC: natural mrtho<l 1·ank
itlg nndcJ' I.he fOl,rth 01·drr. gramina. 1Thc calyx is late. 
1·al, llivalnd, aggrcgat<', autl multifitirous. There a1·e 
ekvcn species, kno" n in 1!:encral Uy the name of lyme 
gl'as~; riue orothrr of which may be fou11d in most parts 
oftl1c wmld. 

J<:LlSIUM, 01• ELYSIAN FrnI.ns, in heatl1en mytho
logy, cr1·htin plain!" a.b1rn11<ling o;;vith "roods, fountains, 
ve1·durr, amt every <li•ligl1tful olJjrct; supposed to be the 
habitation ol' l1c1·ots aud good muu afte1· <lcath. Accord
ing to sonw, the fable of Elysium is of l1'hrenician ex~ 
traction. or ratlie1· fonmle<l upon the account of Paradise 
tlelivcnd iu tlir sniptm·es. 

EMANCll'ATIU:'I:, in the Roman law, t!te setting 
free a son from the subjection of his fathf'r; so that what· 
ever monablcs lie atquires~ belong in prop1'icty to him, 
and not ii, his fathc1·, as before emancipation. Emanci
])atiun puts tlie son in rapacity of managing his own af
fo.ir:i, and of marr~ ing without his father's consf'nt, 
thoug·h a minor. Emancipation differs from manumis
sion, as the latter was the art of a master jn favom· of a 
sJ.t,·c, whereas the former was that of a fatlin in favour 
of his son. There were two kinds of emancipation: the 
one tarit, which was Uy the son·s being promoted to some 
dignity, by !tis coming of age, or by his mar1·ying, in all 
which cases he became his own master of cou1·se; tJ1e 
&thc1· express, wlwrc the fat.her declaPed before a judge, 
that he eu1ancipated his son. In pt>rforming this, the 
father was first to sell his son imagina1·ily to another, 
whom they called pater fiduciarius, father in trust, of 
whom being bought back again by the natural father, he 
manumitted him before the judge, by a verbal drcJaration. 

E;\lBAL.>UNG, is the opening of a dead body. taking 
aut the intestinrs, and filliug the plare with odo1·ifcrous 
and dcsiccative drugs and spices, to prevent its pnh·ify
ing. The Egyptians excelled all othri· nations in the 
art of preserving bodies from corruption; for somr that 
they have embalmed upwards of 2000 yea1•s ago, remain 
'\'J10le to this da.}, and at'e often brought into other coun
tries as groat curiosities. 1'l1rir mannc1· of embalming 
was thus: They scool_){'d the brains wit11 an iron scoop 
out at the nostrils, and threw in medi.camcnts to fill up the 
vacuum: they also took out the entrails. and liaving filled 
tl1e body with myrrh, cassia, aud other sp!ceFJ, except 
frankincense, propCl'to di·y up the humours, they pickled 
it in nill'e, where it lay soaking for 70 days. The body 
was then wrapped up in bandag-es of fine linen and gums, 
to make it stirk 1ike glue, and so was t.1elivcred to the 
kirnkcd of the deceased, entire in aH its features, the 
very hait·s of the eye-lids being preserved. Tl1cy used 
to keep the bodies of t!teir ancestors, thus embalmed, in 
small ho11S<·s, magnificently adol'ned, and took great 
p)cas1~re in beholding them, without any change in their 
size, features, or complexion. The Egyptians also em
balmed bi.rds, &c. The prices for embalming were dif
ferent: ihc highest was a talent, the next 20 minre, and 
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so dcnrn~i~.~ ~ n ,·c1·y sm.all mat:tcr; but t110~0 "Ito had 
il·1t ;;.l!t"i·cmtJHU to answer this L'Xp<'ll!-tl'. f'1111trnted them. 
sdYes with infu!;ing, by nu-ans of a l:l)Tingc'o thl'ou~h the 
fundamcnt, a rN·tain liquor exfra('te<l from thr ndar, 
anti lea.Ying it thc-rC', wrappr<l up thr bnitJ in salt 1.1f lli· 
t1·c; the oil thus preyed up(ln the imcsti111-;. !-io th;lt \\hl'• 
tliry took it out, the intrstine~ camr away witlt it. dri1•d

1 

a11d not in the least pufrifird; the Uotl~· bt ing inrlol'\td t11 
uitrr, grew dry. and notl1i11g 1·cmai11l'd besides thl' iskin 
glued upon the bones. 

The rnet!totl of embalming usrd by the modern E~lP· 
tians, according to 1\laillct, is to wa!:ih tlir boUJ Rt•\~·~·;il 
times '"itl1 rose water, wl1icl1, he rJsr\\.hl'l'C obse1·yc~, is 
more fragrant in that country lhan \\ itl1 us; thl'" alkl'~ 
wards perfume it with hwcnsc, aloes, a11d a qua;11ity of 
otltcr otlours, t)f which they arc Uy 110 mcaus spal'iug; 1u1d 

then they bury the body in a wintlinp;-Hiicet, made 1ia1·tly 
ot' silk aud partly of cotton, and soak<'ll, as is suppost>tl, 
wit!~ soml' s\vcd.srl'lltcd water o_r liquid 1w1.fumc, thouglt 
l\J~ullet usc.s only thC': term mo1stt-nrd: tlur; they conr 
with another cloth of unmixed cotton. tn wl1icJ1 the,y add 
one of the richest suits or clothrs of the dt·crascd. Tlic 
cxpetlsc, he says, on these occasi1>11s, is vtry great, 
though nothing like what the genuine emllalmiug cost ia 
former times. 

The principle of embalming tlrprnds eithrr on the ab
sorption of the fluids 0£ the body, 01• the. i111pcegnati1Jn of 
them with some substance which will pr.J.'>t'l'V" the 'tolids 
fram putn'faction. Hence, absorbing·powde1·s have bcra. 
used, amJ also nitl'e, which puwerrully acts on the flesh, 
though, like all other saline mattf'r, it trntls to }ffC\'ent 
the budy l'rom dt·ying. Dr. Hunter 1·eromme111lcd the in
jecting of' oil of tUI'(JCntine imprcgnatt'd \Yith ramphor 
and other aromatic gums info the blood· vessels, which is 
a ve1·y rational method. 

EMBARGO, in commerce, an arrest on sliips, or 
merchandise, by 1rnb1ic authority; 01' a prohibition or 
the state, commonly on foreign 8hips, in time of w:u·, to 
p1·event their going out of port, sometimes to 1m·nnt 
tlidr coming in, and sometimes both, for a limited time. 
The king may lay cmUargocs on ships. or cmplu)' those 
of his subjects, in time of dangrr, fur Sl'l'Vice and llrfroce 
of the nation; but they must not be fol· tl1L' prirnte adrnn· 
tagc of a particular trader or company, and tJ1crcfore~a 
warrant to stay a single ship is no lrgal embargo. J'io 
inference cau be mat.le from embargoes which are on~y 
in war.fane, ant.I arc a 1>rohibitio11 by a<lvke of counnl, 
and not at prosecution of parties. If goods are latlen 
on boarLI, and after an embargo, or restraint from the 
pt'ittce or state, comes forth, and thrn the master of the 
ship breaks ground, or endcavou1•s to sail, if any da· 
ma.ge accrues, he must be l'<'S)lOnsilJJr fnr thr sanlf'; ~he 
reason is, because his freight is tluc, and must be pa1d, 
nay though the goods be seized as contraband. Embar
g·o LlifJ'crs from quarantinr, as this last is ~tlwar for the 
term of foi·ty days, in 11 hich persons from foreign parts 
infected with. the plague, arc not pel'luitted to come Oil 

shore. 
EMBASSADOR, or A,rn . .sunoR, a public miniBter 

sent frqm one sove!'eign prince, as a rep1't'sCntath·e ~ 
hs person, to another. EmbassadoJ's are either ~rth· 
nary or cxtraorllinary. Embassador in ordinary, 18 be 
wlw constantly resides in tlie court uf aaotlier priace, Ip 
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11aintain a good nnd•rstanding, and attend to the in
terest of his master. Till about 200 yc:u·s ago, cmbas
sadors in or<linary were not heard of: all, till then, were 
embassadors extraordinary. that is, such as are sent on 
some 1>articula1· occasion, and who ret11'e as soon as the 
affair is despatched. By the law of nation~, none undcl' 
tht• quality of a sovereign p1·incc can send or receive an 
emh.assador. At Athens, emlrnssatlors mounted the pul
pit of the publir 01·n.t0l·s, antl there opened their commis
sion, acquainting the people with their errand . At. llome 
they wel'c introduced to the senate, and delivered their 
commissions to them. 

Emhassado1·s should never attend any public solemni
ties, as mal'l'iagcs, funerals, &c. unless thcil· masters 
have some intrrrst in it; nor must they go into mourn
ing on any ocrasinns of their own, because they repre
srnt the pci·son of their }lrince. By the civil law, the 
1Mvcablc goods of an cm.bassador, which are accounted 
an accession to his person, cannot be seized on, neither 
a.~ a plr1,dgc, nor for payment of a deht, not• Lly (H'dcr ur 
executiim of judgment, nor by the kiu;:;"s or state's leave 
where he reside.•" as some conceive; for a.H actions ought 
to be far from an cmbassador, as well that wllich touc l1 
bis necessaries as his person; if~ thct'efore, he has con
trartrd any dclit, he is to be called u~>on kim.lly, and if 
be refuses, the11 lettel's of request al'C to go to his master. 
Nor can any of the emliassador's domestic servants, that 
arc registered in thC' secretaries of state's office, be a1·
re~tcll in person or goods; if they arc, the process shall 
be \.·oid, and the parti"s suing out and executiHg it, shall 
suffer and be liable to such penalties and corpm·RI pun
ishment as the lord chanccHor, or either of the chic!' jus
tices, shall think fit to inflict. Yet cmbassatlurs cannot 
be defondecl whC'n they commit any crime ag·ainst that 
state, or the person of the p1·incf', with whom they re
side; :rnd if they are guilty of tl'cason, felony, &c. or 
any other c1-inH' against the law of nations, they lose the 
prh,ilege of an ernba-,sador, and may be subject to pun
ishment as pri l'"atc aliens. 
E)lllER-w}~EKS, arc those wherein the ember or 

•mbl'inp; days fall. ln the laws of king Alfred, and 
thuse of Canute, those days arc callctl ymbren, that is, 
cirrular da,·s, whence the wo1·d was probably conupted 
into cmber:tl:tys; by the canonists they are called qua
tuor anni tcm1H11·a, th<' four cardinal seasons, on which 
the d1·rle of the year turns: and hen.re H enshaw takes 
the word to have been fo1·11H'd. viz. by corruption f1·om 
temp<·r or trm[lm·a. The ember days are, the \Yc<lncs
day, F1·idav, anrl Satlll·day, after Q.uadra.i;es ima Sun
day, after \riiit•1111day, aftcl' Holy.rood day in Srptem
brr, a11d after St. Luria's day in December; wl1ich. four 
times answer well C'nough to the four qua1'tcrs ot' the 
year, SlH'ing, s1111111H~1·, antumn, aml winter. Mr. Som
nrr tltinks thCJ were originally fasts, instituted to beg 
Holl,s bkssin.; on the fruits of the eal'th. Agreeably to 
wliich, Skium•1· suppnses the word cmllcr taken from the 
a.~lws, cmbr1'!-i, then strewed on the head. These rrnbrr
Wt·eks ar<.' 1ww ch idly taken notic<' of'. on account of' the 
ordination of Jll'ic'"its aml draron~; becaust' the {'a11011 ap
J>oinli.; thr SnnllaJS nrxt surccr<ling the ember-WCt.'ks, 
fo1· the solemn timrs of ordination: tho11~h the his:10ps, 
iftl"'.l plrnse. may Ol'dnin on ""Y S.inrla)· 01· holirlay, 
E~lll~lUZ.\, in ol'llithulogy, a genus of bi1·<ls he-
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longing to tl1e ort!rr of passercs. The bill is conical, and 
the mandibles recede from each other towal'ds the brusc; 
the intcl'io1· man<lible has the sides narrowe<l inwards, 
but the upper one is still narrower. 'rhere are 24 spccie.s, 
of which tlie most remarkable are, 

I. The nivalist or great pye<l mountain-finch of Ray, 
and the snow-bird of Edwal'ds, it has white wings, but 
the outer edges of the prime feathers are hlark; the tail 
is black, with three white feathers on each side. These 
birds are caller! in Scotland snow-Oakes, from their ap-
11ea1·ance in hard weather and in deep snows. They ar
rive in that season among the Cheviot-hills and in the 
Highlands in amazing flocks. A few hrced in the High
lands, on the summit of the highest hills, in the same 
places with the ptarmigans; but the greatest numbers 
migrate from the extrcnm north. rrhey appcat• in the 
Shetland islands, then in the Orkncys; and multitudes 
of them often faJl, wearied with their Hight, on ,·csscls 
in the Pentland-l'i-ith. Their appearance is a cel'tain 
forerunner of hnl'd weather,"' and storms of snow, being 
driven l..ty the cohl from their common retreats. Their 
progress southwal'rl is 11robably thus; Spitzhergen and 
G1·ccnland, Huclson·s-bay, the Lapland Al11s, Scandina
via, Iceland, the Ferroe Isles, Shetland, 01·knrys, Scot
land, and the Chel°iot-hills. They visit at that season 
all pa1·ts of the no1the1·n hemisphere, Pl'ussia, Austria, 
ancl Sibe1-ia. They arrive lean, and retum f;.tt. In Aus
tda they are caught and fed with millet, and, like the 
ortolan, grow excessively fat. In their 01ghts they keep 
very close to each other, mingle most confusedly toge
ther, an!l Hing themselvt'.s collectively into the fo1·m e11' a 
ball; at wl1ich instant the fowler makes great lrnvock 
among them, See Plate L. Nat. Hist. fig. 179. 

2:. The miliaris, ot· gtcy embcriza, is of a greyish 
coloul', spotted with black in the belly, and the oruit• are 
reddish. It is the hunting of' English authors, am\ a hit•d 
of Europe. 

S. The hortulana, or ortolan, has black wings; the 
first tln·ce feathers on the tail arc white on the edges, 
only the two lateral ai·e black outwardly. The orbits of 
the eyes are naked and yrllow; the heatl is greenish, antl 
yellow towat·ds the inferior mandible. ]t feeds prin
cipally upon the millet, grows vel'y fat, an<l is reckoned 
a c.klirntP morsel by re1·tain epicures, especially when 
fattened a1·tificially. 'I'hese bil·ds are found in 8C\'Cl'al 
parts of Europe, but a1·e not met with in Britain; are 
common in }'1·ance and Italy, and some parts of GcrM 
many a1HI Swetle11, mig1·ating from one to the other in 
sp1·i11g an<l autumn; antl in thcil• llas~mgc i:u·e caug·ht ia 
numhrrs, in 01·der to fatten fo1· the table.' Tl1is species 
will sometimes sing very prettily, and has been kept for 
that p111·posr. The song is not unlike that of lhe yellow
ha111tr1e1·, but finer and swerter. In some parts it makes 
the nest in a low hec.lgc, iu othr1·s on 1he gl'onnd. Jt is 
car lessly cnnstructc£1, not unlike that of the lm•k, 'I'he 
ff-male lay!:i rour or fhe grr}iSh eggs, and in general has 
t\\n broods in a yeaT'. These birds recchc l>oth their 
G1·cck and Latin name from thrir food. the milll't. Al'is
tntlr calls tlirm cynchromi. anc.l the Latinr;miliarire. Tlle 
laltc-1' krpt and fatte1~ccl them in tlwil• ornithoncs, or 
fowl-yard s, as th• ltal1a11s <lo al ]Wesent. 

4. Thr dfrinl'lla, or yellow-lnunme1·, has a IJ!ar kish 
fail, only tlic two outward side-feathers arc m~l'ked e" 
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the inne1· etlge with sharp white spots. It is a hil'cl of 
Europe, antl comes about houses in wintel'; it buihls its 
nest in hanks or on low fences. 

5. The schreniclas, or reed-span-ow, lrns a black head, 
a blackish-grey body, anil a white spot on the quill
frathers. It inhabits mal'shy places, most commonly 
amoug reeds, from which it takes its name. Its nest is 
wul'thy of notice fol' the artful contrivance of it, being 
fastened to four reeds, and suspende<I by them like a 
hammock, about three feet above the water; the cavity 
of the nest is deep, but narrow; and the materials arc 
bushes, fine bents, ant.I llail:s. It laJS fom· or fh·c rggs 
of a blurish white, marked with ir1·cgula1· purplish veins, 
especially on the lat·ger end. It is a bird murh admit·
ccl for its song, and Like the nightingale sings in the 
night. 

6. rI'hc oryzivora, or rice.bunting, with the ·hrall and 
whole under-side of the body black; hind pa1·t of the 
neck in some pale yellow, antl in others white; coverts of 
the wings a.nd primaries, black, the last edged with 
white; part of the scapulars, lesser coverts of the wings, 
and rump, white; back black, edged with dull yellow; 
tail of the same colours, and each feather sharply point
ed; the legs al'e red. 

7. The ril'lus is brown; breast spotted; eye-brows pale 
yC'llow; tl1e h' o outmost tail-feathers with a white wec.Jg
ed spot. It inliabits Fl'ance and Italy, and feeds on 
seeds, wo1m ··, and insects. See Plate L. Nat. Hist. fig. 
177. 

8. The ciris; the head blue; belly orange; back green; 
the feat.hr I'S green-brown. Inhabits South Arncwica; \'a
l'irs in colour by age, sex, or climate; lrnihls in otange 
groves. See fig. 178. 

These birds inhabit, in l•ast numbers, the islanJ] of 
Cuba, where they commit great ravages among the ear
ly crops of l'ice, which pl'ecede those of Ca1·01i>1a. They 
a1·rive vel'y lean; but soon g1·ow so fat, as to fly with 
dillirulty, ancl whrn shot, often burst with the fall. They 
continue in Carolina not much above three weeks, and 
1·ctire by the time the rice begins to l1nrtlcn; going 011 to 
other parts, and staying in each only so long as the rice 
continues gl'cen. They come into Rhoc1c-island and 
New York at the end of April, or the second week in 
"llay, ft•pfjttenting the borders of fields, and live on in
£ects, l><r. till tlie maize is fit fur their palates, when 
they begin by pecking holes iu the sidrs of the husk, 
and aftc1· Siltiating thernsC'lrns go on to another, \vhich 
lca\"CS room for the rain to get in, and effectually spoils 
the plants. They continue the1·e during the Bummer, 
amt IJreed, retuming ~L'5 autumn app1·oachcs to Uie south. 
wa1·d. The males and females do not arrive together; 
the females onne first. They are esteemed to be the 
most delirate birds of those parts; and the male i.- said 
to l1a.rn a fine note. 

ElllBEZZLElllENT. By stat. 59 G. UT. c. 85, 
for protecting masteJ'S against embezzlements by their 
clerks, and srrvants; servents or clerks, or prrsons cm
)Jloyed for the purpose or in the capacity of sen·ants or 
clerks, who shall, by ,-irtue of such om1iloyment, re
ceive or take into their poss~ssion ru1y money. goods, 
bond, bill, notr, lmnker's d1·aft, or other valuable sccu. 
rity or eftrcts, for, or in the name, or on tl1e account of, 
jieir mastc~· 01· eroploye.r; and wl10 shall fra11dulcntly 
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embczzlr, secrete, oi· make away with the same, or any 
part thel'Cof'; el'ery such off'rncler shall be deemed to ha Ya 
~rloninusly stolen the same from his mastr1· or employer, 
for whose ust·, or on whose account, the same was de. 
Jircr·ed to, or taken into the possession of such servant. 
dcl'k, or other· pc1'son so employed, although such mo: 
ncy, gooc.ls, bond, bill, notr, hanker's draft, ot· other 
Yaluable secm·ity, was or were no othcl'wisc rereired 
into the possrssion of his or their servant, rlcrk, or 
otb~r person so empl.oyec.l; anc.l every s11ch offender, hiJ 
adviser, 11rocurer, mc.Jer, or abettor, being thrreuf Jaw. 
fully convicted or attainted, shall be liahle lo be trans
ported_ to such part beyond the seas as his majrsh, by 
anc.l with tl1c advice of l~ir; privy council, shall a1>1ioint, 
for any term not exccrdrng fou1·teen ) cat's, in tlm dis. 
ci·ctiou of the ruul't brfure whom such offender shall be 
convicted or alljudg·cd. 

EMBLEM, a kind ol' painted enigma, or certain 
figures painted or cut mctaphol'ically. exp1·cssi11"' ~ome 
action with i·eftertions underneath, which in a n~ea:-1ure 
explain the sense of the de\ ice, and at tltc same time in· 
struct us m some moral truth, or other matter of know
ledge. 'l~he emblem is somrwhat plainrr than the enig
ma, and the invention is more motlr1·n, it beiug cutll·cly 
unknown to the ancient~. 

EMBLEMENTS, signify the profits of laml sown; 
but the worcl is sometimes used morl' la1·.i;rlJ, for any 
profits that arise anc1 grow naturally from the ground, 
as grass, fruit, hemp, Jiax, &r. Cowe1. 

EMBRACERY, is an attrm11t to corr11]1t or iuftu
encc ajul'y, or ~ny way in<'linr them to be more favour· 
al.lie to the one sillc than tlic other, IJy mone)', p1,omiscs, 
letters, threats, or 11e1·suasions; whether the jurol' on 
whom such atten111t is mack, .i;:i\•rs verdict or not, or 
whether the verdict gi,~cn he trur or false. 1 ll;rn. 25~. 
rJ.'11e 1n111islrn1ent of an ernbrarcr, or emlu·accor, is by 
fine and imprisonmt·nt; and for tlw ju1·or so cm~rar('ff, 
if it is by takin.g money, tl1e 1nmishmcnt is (hy dirrl's 
statutes) 11eq1etual infamy, imprisonmrnt for a yc:ar, 
and l'orfe.iture of tenfold the value. 4 Black. 140. 

El\IBOLISl\1IC, 01• ]NTERCHARY, a termed us
ed by chronologists in speaking of the additional months 
and years, which they insert to Urii~g the 1unru· to the 
solar year. Since the common lunar year consists of 
12 synodic months, or 354 dan nr:u·ly, and the sola1· 
consists of 365 dayi;; (omitting the odd hourR and min
utes), it is ]'lain tl\at the solar year will exceed the lunal' 
by about 11 days; and consrquentl,v in the spare of ab<~ut 
33 yea.rs the beginning of the lunar year wil1 hr earned 
th1·ougl1 all the seasons, and hence it is rallcd tl1e mo,·ca
ble hmar year. This form of' thl' yrar is used at this time 
by the 'I'nl'ks and .Arabians; anc1 because in thr,•e yea1s 
time, the solar Jrnr exceeds the lunar by 35 days, there
fore, to keep the lunar months in the same seasons and 
times of the solar vear. or nei\r it. chronologists adtled. 
a whole month to ihe lu11ar yrar cvrry third year, and 
so made it consist of IS months; thi• year they calkd 
the cmbolismic year, and the additionol month the rm
bolismic, or embolimcan, or intrrrala1·y monll1. Th~s 
form of the i-car is called ll.c fixrd lunar year, and it 
was used bv tlie Greeks and Romans till the lirne of Ju
lius Cresar'. 

ENDOSSING, or hrnoss:LKG, in architecture and 
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cutptm'e, the forming or fashioning works in relieYo1 
"'·hethrr cut with a cliissrl or otherwise. :Embossing is 
a kind of sculpture, in which the figures stick out from 
the (Jlanc; and according as the figur·es al'e more or• less 
prominent, they arc said to be in alto, mezzo, or basso 
relievn; or high, mean, or low relief. 

EMBOTURUM, a genus of the class and order te
trandl'ia monogynia. The corolla is foul'-petalletl; an
thers sessile, sitting on the tips of the petals; follicle 
round. There a.re four species, handsome shrul>s of 
New Holland and South America. 
ElllBR-~SURE. Sec AncurrECTURl'l. 
E~IHHAl)UltE. in fortifiration, a. hole or apertur(': in a 

pcu·apet, thrr>ug·h which the cannon are pointed to fil'c in
to the moat or lii•ltl. Sec FonT1FICA·r10Y. 

EJlUROCA'l'ION, in sut•gery and pharmacy, an ex
ternal kittd of remedy, which consists in an irrigation 
of the part affected, with some proper liquor, as oils, 
spirits, &c. by means 01' a wooLien or linen cloth, or a 
s1m.11g<', I.lipped in the same. See Sun.GERY. 

E)IBRO!DERY, a work in gold oi· silver, or silk 
tlu'<'ad, "1·nught by the needle upon cloth, stuffs, or 
mu1tlin, into val'ious figures. In embroidering stuffs, the 
work is IH•1·1'or11wtl in a kind of loom, because the mo1·e 
the 1•ircc is st.rekhrd, the easier it is worked. As to mus. 
Jin, tlil'y s111·ratl it upon a jlattel'll ready tlcsig11cd; and 
HOmt·times. IJeforc it is stretched upon tlie 1mttc1'n, it 
bl st<lt'(:hecl, to make it mo1·e easy to handle. Embl'oi
dN·y ou the loom is Jess tedious than the othe1·, in which, 
while they work flowers, all the thr·eads of the muslin, 
botli lengthwis<.> and b1·r;ulthwise, must I.Jc. continu ally 
counted; bul 011 tl1c othrr hand this last is much rirhN• 
in points, and susceptible of gl'eatcr va1·ictr. Cloths 
too much milled are sca.rccly su~ccptible of this orna
ml'nt, anti in effect we seldom sre them embroidered. 
The thinnc!:it muslins a1·c tlw best for tliis purpm1c, and 
they arc embroidered to the greatest perfection in Sax-

• ony. In othe1· pa1·ts of Europo, howevcl', they cml.Jroi. 
dC'r very prettily, and especially in France. 

The1·c a1·c scvrral kinds of cml.Jroidery, as, 1. E111-
broi1lrl'y on the stamp, where the figures arc raised and 
rouudcd. having cotton or parchment put underthcm to 
Rllflport them. 2. Lo'" cmhroickry, \Vhel'c the gold and 
8iln·r lie low upon the sketch, and are stitched with si lk 
ufthesameco1our. s. Guirn]Jed cmbroicie1·y : thi"l is pei·~ 
formed cithrr in golrl or silver; thry first make a sketch 
upon thC' cloth, thC'n put on rut vellum, and afterwards 
aow on the goM and silvc1· witli silk-thread. In this kind 
of emliroidrry they ortcn put gold and silvt~r cord, tinscl1 

and 8pangl<'s. 4. Eml.n·oi<lrry nn both sitles; that which 
•J•pcars 011 both siclrs. of the stuff. 5. Plain e111bruidery; 
'tilu.•re tho figut'es are flat antl cvC'nJ without cords, span
g"ff'.i:i, or othe1· ornamt'nts. 

No frwrign embroidt'ry, or gnlrl or silver brocade, is 
!"'rmiltcd tu be impo1·ted into England on pain of be
ing srizod and burned, aml a penalty of lOOl. fol' eal'h 
piece. No person is aJJowcd to scJI any foreign embrni
drrJ, gold or silrnr thread, lace, fringe, or brccaclc, m· 
!'Jllk.c UJ> the same into any gal'm<'nt, upon pain of hav-
1ni; it burnt•d, anti penalty of 100/. 

EMRRYULCUS. Sec l\lmwrFERY. 
EMERAl,O, in natural history, a precious stone, 

.r a srcen colour, and next in hardness to the 1·u!Jy. 
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This stone has hitherto !Jeen found almost always 
crystallized. The primitive form of the crystals is a l'e
gular six-sitled ]>rism; antl the form of its particles is a 
triangular prism, whose sides ai·c squarr , antl bases 
e<p1ilateral triangles. The most common -. .u·icty of ibs 
crystals is the regular six-sided prism, sometimes with 
tl1c rdgl's of the prism, or of the IJascs, or the solid an
gles, or both wanting, antl small faces in th.cir 11lace. 
The sides of the prism arc generally chanuellcd. 

Its texture is foliated. Its fracture conchoidal. Causes 
a double l'cfraction. Hai·<lncss 12. Specific gravity 
2.65 to 2.775. Colour green. Becomes electric by fric
tion, but not by lieat. Its powder tines not jlhosphorcsc<> 
when throwR on a hot iron. At 150° Wetlgcwoo<l it mel'is 
1uto an opaque colourec.l mass. Accot•tling to Dolomicu, 
it is fusible per se !Jy the blowpipe. 

This minel'al was fttrme!'ly suUclb•icled into two dis ... 
tinct spcries; the cmcraltl, and bcl'yl 01· aqua mat·ina. 
Hauy demonstrated, tllat the emeraltl and lJcryl co1·1·c
spond exactly in tllrir sti·uctu1·e and p1·operties; aml 
VauqucJin found that they \\ere composed of the same 
ingredients; hcuref01·th~ thcrcfn1·e, they must be consi~ 
dc1·ed a8 varieties of the same species. 

The variety called emerald varies in colour from the 
pale to the perfect g1·een. It comes chiefly from ;Peru; 
some specimens ham been Lirougl1t from Egypt. Dolo
mieu found it in the granite of Elba. Whcu heattd to 
120° 'Vcdgcwood, it becomes blur, hut recover• its co
luul' whcn cold. As11ecimcn, analysccl byYau11uclin, was 
co1npused of 

64.60 silira 
14.00 alumina 
rn.oo gludna 

3.50 oxide of chromium 
2.56 lime 
2.00 moisture, or other volatile ingredient 

99.66 e Sec BERYL. 
The beryl is of ""a mountain-green colour, and some .. 

timl's blue, yrllow, and {'Vt'n white; sometimes diff~rent 
colours appear in the same stone. It is founcl in Cey
lon, diff{'rrnt parts of India, Rrazil, anc.I (•specially iu 
Sil.Jcria ant.I. 'l'a1-t~u·y, whrre it'i Cl') stals a1·e sometimes a 
foot long. A specimen of beryl, an"lyscd lly Vaw1ueliu, 
contained 69 silica 

13 alumina 
1 oxide of iron 
0.5 lime 

8S.5 
It was by analysing this stone tl1at Vauquelin disco

vered lite earth whirh he called g luciua. 
Our jcwrl1ers tlistin;;uish emL' ralds info two kimls, 

the oril~n1al and occidental: the emeralds or tho East 
Indi('S are rvidcntly finer than those of crny otl1rr part 
of the wol'ld; but our jc'Y"llt•rs, seldom mel·tin~ witt1 
thcsr, call tl1e American emeralds tl1e oriental, au<l usu
ally srll c1•yslals areidcntally tinged with p;rern, ull(icr 
the name of orcidrntal emeralds: these being also the 
most rnmmon, there bas grown an opinion among the 
lapidaries, that the emerald is no ha1·d1•1· than the ct·! s
lol; bemuse what they lake to ~c the emrral<l", are in 
gcneml only crystals, 'l'ho grnuine emerald, in its most 
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perfect state, is perhaps the most beautiful of all the 
gems; it is found of various sizes, but usually small; a 
great number of them are met with of about the six
teenth pal't of an inch in diameter, and they are found 
from this size lo that of a walnut. 

EMERSION, in astronomy, is when any planet that 
is ecli]>Sed begins to emerge or get out of the shadow of 
the eclipsing body. It is also used when a sta1', before 
hidden by the suu as being too near him, begins to re
a1ipear or emerge out of his rays. See ASTRONOMY. 

EMERY, in natural history, a rich iron-ore found in 
large masses, of no determinate sha11e or size, extremely 
hard and very heavy. lt is usually of a dusky bl'ownish• 
red on tlie surface, but when broken, is of a fine, bright, 
iron-g1·ey, hut not without some tinge of redness, and 
is spangled all over with shin ing specks, which are small 
flakes of a foliareous talc, highly impregnated with iron. 
It is also sometimes very red, and then usually contains 
Teins o( gold. It is imported from the island of Naxos, 
where it exists in great abundance. It is opaque ancl 
brittle; its specific grarity i• alJout four. From the ana
lysis of Mr. Tennant, it appears that emery, when freed 
as much as possible from iron, is composed of 

80 alumina 
3 silica 
4 iron 
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mours, and relax: and supple the solids at the same t1.111e.
Sec MATERU. MEDICA. 

EMPEROR, impe1'1Ltor, a title of honour among the 
ancil'nt Romans, conferred on a general who had been 

:!.c~~11~!~~11~;e ~:i~e~~o~~ ~~c~n~~>i~·~~nilY a sovcl'cign Jlrince, 
The title of emperor adds nothing to the rights of 80• 

Ycreignty; it ouly giws 111·ccmine11cc above other sol·e .. 
reigns. The cm}>el'tll'S, thereft>l'e, pretend, that tlie im. 
prrial dignity is more eminent than the regal. It is 
disputed whether emperors have the Jlo11cl' of disposing 
of the regal title; ho11·evcr this may be, they han some
times taken upon them to erect kingdoms: thus it is that 
Bohemia, PJ"ussia, and Poland, a1·e said to ha.\'e been 
raised to that dignity. In the Ea&t the title of cmJJCl'Or 
is more frequent_ than with us; thus tile sorel'cign princes 
of China, the Mogul empire, &r. a!'e talkd crnpcr.,l's. 
In the 'Vest, the title has been for a long time rl'strain
ed to the emperors of Germany. The fi1·st who bore it 
was Charlemagne, who was c1•owned by pope Lro Ill. 
in 800; am! it is to he observed, that there was not a foot 
of land or territory annexed to the emperor's titlr. Jn 
the year 172S, the czar of Musco'y assumed the title of 
emperor of all the Russias. The kings of Franrc were 
also calJc<l emperors when they rcignl'.d with thrir sons, 
whom they associated in the cr1>wn: thus Hugh Capl't 
was calledem1ie1·or, and his son Robert, ki11g. The kings 

87. of England wera anciently stiletl cmpcrm·s, as apprru-s 
This analysis cot'l'esponds very nearly with that of from a charter of king Edga1·. The emperor of Ger• 

the imperfect corundum. many is a limited monarch in regard to the empire, 
Emery is prepared for the manufacturers by grinding though 110 is an absolute sovereign in most of his he1-e

in mills, and the powder is separated into parcels of dif. dita1·y dominions. 
fcreut degrees ol' fineness by washing; these are called · EMl'ETRUl\I, beiTy-b1wi11g heatli, a grnus of the 
the first, second, and third sort; the first being that trianclria order, in the monoocia class of plants. In the 
which remains longest suspended in water, the others, natural method this genus is ra11kcd by Linnreus umlcr 
such ris sink sooner from the same liquor, and from the 54th order, miscellancre; and likewise among tlto~e 
which it is JlOured, while yet tul'hid, to settle for the of which the order is doubtful. The male ralyx is tri
fi_nct• kind. These sev_eral sorts are oJ .~at u~e to va- partite; the corolla tripetalous; the stamina long: the fe. 
nous arbficel'S 111 pohslung and burmshmg iron antl male calyx is tri11artite; the corolla tripctalous; the styles 
steel wm·ks, marble, cutting and scallopin,g glass, &c. nine; the berry nine-seeded. There arc two species; 
The lapid aries cut the ordinary gems on their wheels, one of wbicb, viz. the ni,;l'um, bears the crow-crake 
by sp1'inkling the wetted powder ove1· them. the wheels berries, and is a native of Britain. It gr'IWS \\ild on 
they use being usually of lead, with a small admixture boggy heaths and mountains. t;h.ldl'Cl1 sometimes cat 
~r pewter, that their softness may a<lmit the emery the the berries; but wlien taken in too great a riuantitJ, tlicy 
better. It will not rut diamontls. are apt to occasion a head-ache. Grouse feed u1ion 

El\lETlC, a medicine which induces vomiting. See · them. When boiled with alum, they alfm·d a dark pur· 
PuA.UMACY. ple dye. Goats are not fond of the plaut; co11s, sheep, 

El\lINENCE, in t.!1e military art, a high or rising attd horses, refuse it. The album is a natirc of Po11u
~round, which ovcl'looks and commands the low plarcs gal, antl bears wl1ite hel'l'irs. 
about it; such JJlaces within cannon-shot of a fo1·t are EMPHYSEMA, in surgery, a windy tumour, .grne
a great disadvantage; for if the bcAiegers become mas- rally occasioned in a fracture of the l'ibs, and lol'med 
ters of them, they can thence fire into the fort. by the air insinuating itself, by a small wound, hctween 

EMIR, a title of rlignity among the Turks, signify- the skin and muscles, into the substance of the cellular 
in,g a lH'incc, whi<'h \\as first given to the caliphs, but or adipose membrane, spreatling· itsl'lf aftrrwar~s up to 
when they assumed the title of sultans, that of cmi1· re- the neck, head, belly, an<l other parts, murh alter the 
mainc1l to their children, as that of Cres:tr aniong the manner in wliicb butchers blow up thcit• veal. See SuR· 

!~~1~··;~.~j~l~~~;'g~~;c~~~n~i~on~e~;:l~~n~:~~;·;~fs"d!~g~;~ GE~~iPHYTEUSIS, in the ciTil and canon law, the 
~r Fatimah, and who wear the green turban instead of Idling out of poor baJ'l'Cn lands for f\"el', 01' at ~rast r~r 
ihe wlute. '1-,he Turks also call the vizic1·s, Uashaws, a long term of years, on condition of the tenants _cu)ti .. 
er gore1·nors f'lf prO\"inccs, by this name. ,~atin,g, ameliorating, or mending them, and pa.: m~ a 

EMOLIENTS, in medicine am! pharmacy, are such certain yearly consideration. EmphJ!euses al'e a kmd 
remetl1ea as sheath and soften the asperity of the hu- of alienation, differing from sale, in that tl1cy only traJIS' 



ftr th<' 1lominion utik, t11c be1n·1ii.ti r1f the ground, not the. 
propcrl). 01· !;in1plt· fee. ..\tuong the Ho111a11~ theJ \H:rc 
at first trn11Jl)1·a1·J, af\(•1·w:u·ds pl·rprtual. 

E)ll'IRi~, i11 politicul gcog1·.,ph), a lal'ge extent of 
land, 111ultr the jul'i'-idiction or gon1·11mcut uf an cm11e
ror. Ser E'1P£ltuR. 

'l'hc most r.wicnt empire \\ c read of is that of the 
A~!'i)Tian, w11ich was sub\ rl'tcd through the effcruinacy 
of Sa1·dauap:tlus; the J>c1·siau empire was dcsh'oJl"d 
th1ough tl1c bad eonduct of Darius Cotlomanuus; the 
Grecian cmpiret by its bring dismembered among the 
captains of Alexa11der the G1·cat; a111J the Ilo1nan cm
pin·, thl'ough the ill management of the last emprrors 
of Rome. Em1lii·r, 01· t1w empire, used absolutclJ, and 
without any adcJition, signifies the empire of Germany, 
rallrd also in jul'idical aets ancl laws, the l1oly Roman 
empire. Authors arc at a Joss under what f@>rm of go
vernm('nt to •·angc this empire. Some consider it as a 
monarthiral state, as all the members ai·c fnrrc<l to ask 
the in•·estitute of their states of the c111pc1·or, an<l to take 
an oath of fi<lrlity to him. Others will ha\'C it an aris
tofl'atic state, bream;<.· the emperor cannot determine any 
tl1ing "ithout the conrurTence of tlJC princes: and, last
ly, others rcgm·d the empire as a monarcho-al'istocra· 
lir state. 
E~lPlS, in zoology, a genus of insects belonging to 

tt1e artier diptc1·a, ol' whirh the chal'actcrs arc these: 
the prohosds is of an horny substance, bivah e, rcftectc<l 
undrr the hra<l and breast. and longer than the thomx. 
'flU'rc are fin• species. 'l'hese minute insects live by 
sucking out the blood and tluuls of other a1iirnals. 

EMPLEt:RU,\1, a genus of the monreda tetran<lria 
clar;s and order·. The male ralyx is four-cleft; corolla 
aom•; fl'm. calyx, fout·-drft infcriol'; corolla nont·; stigma 
r)lindrir; raps. opening at the sidt; scetl one, arillt.:d. 
Thtl'C j_., onr specirs, n shl'ul> of the Cape. 

EM PYE.MA, in mcdirinl', a disorder in which puru. 
knt matter is contaim•il in the thorax 01· brrast, nftc1· an 
inHammatum a111l sup1111rn1iun of the lungs and ['lcura, 
111hirh. if it is not timdy 'lis< hai·gr<l. uot. uni) ol>struds 
rtspir.dion, but also 1·c1urn1ng iuto the blood occasions 
a continual llcrtic, with a l'Onsumption of the \\'hole body, 
and othrr bad SJ mptoms. Sec "1F.DIClN£. 
K~ll'YilJ<~t:~L\, among chrmisr- .uhl physicians. the 

&rr)" taste or olfu1!,i\.r snv•ll '"hicl1 llrttndics, aud some 
ether budirs pr·cparctl b) tire, a1·r 1,1pre3natrd with. 

E;\llLGE1'T, 01· Il£NAL AnT£lllES, those \\hirh 
1upply •J1e kiclnrys with lll1•od; l.>ei11g somrtimes single, 
IOmrtimrs double nn rnch siflc. 

EMl:LSION, in pharmary, a soft liquid •ubstanre,of 
a C'(llour and consistence resernl..lling milk. Sec 1111Au-
1u.cv. 

EMUNCTORY, in anatomy, a general trrm for all 
thoNc Jlart~ \\ likh sr1·vc to rnl'ry off tlic excrcmr11ti
tious parts of the blood anti othCI' humours of the bo<lJ. 
Sul'f1 mo1·r esprci:Jly a1·1' the ki<l11eys, blatldrr, &c. 

.EN:\LLAGE, in grammar, is ''hrn one word is s11b-
11htuh•d f;1r another of the same part of speech; a sub
stanti\r for an adjccfoe, as ex.cr<:itus victor for victori· 
osu~. srdu~ for scekstus; a }H'imitive fol' a derivative, 
as Da1·dona al'ma fol' Dardania, loticem lnenm for 1)
aerium; nn arth r for a passin~, as nox • luunida ccelo 
Pt'ledpitat, fo1· praecipitatw-, &G. 

ENA 

ENA~I .. \cE, in N1rtor;;, !: 2 _fi_:ure Uy whi.~1~,t~ei·~t:; 
coun;e is changed antl 1·e,~crsed coutrat'Y to "" ti. ... - • 

of the language; but this is not done altogether at plca
isurc, 01· "1thout reason. 

J;;J\ALLRO;\, accol'ding to Guillim, is a boi·d111·e 
chai·ged with birds; though others \\ill ha,·c it to signil), 
in ode, or form of a bo1·dure. 

E;\AMEL, a kiud of coloured glass. usrd in enamel
ling and painting i11 enamel. Enamels ha,·c fo1· theit' 
basis a pu1·e CI') Stal-glass or frit, ground up "ith a fino 
calx of lca<l and tin prepared for the 11urpose, with the 
addition usually of white salt of tartar. rJ'h('sC" ingrcdi· 
cnts baked together arc the rnatt('I' of all enamels, whicJ1. 
arc made bJ adding cuJours of diffcrrnt kinds in powder 
tu this matter, and melting or incu1·pontting them toge ... 
tlte1· in a furnace. 

Fo1· white euamcl, Neri De Arte Vitriar. di:·rrts only 
manga1wsc to IJe added to the nuLttcr whirh cun1.,titutl .t 
the basis; for azure, zaffer mixrtl with calx of lwas!oi: for 
grren, calx of IJrruss with scales of iron, or with rrurus 
mal'tis; fur black, zaffer with manganrsc, Ol' with rro
cus martis; or manganese with tartar; for rctl, nianga
ncse or calx of copper and red tnl'tar; fo1· purple, man ... 
ganesc "ith calx of l..ll'ass; for J t•llo", tarta1· allll manga. 
ncse; an1l for violet-coloured cu;und, mangam•sc with. 
thrrcc-calrincd brass. 

In making these enamels, {he folhwin.~ ~ennrtl rau
tions ~we necessary tu bcobsvned. 1. 'J'hat tl1l' pots must 
be glazed with white glass, aml 111uc;t be surh a . ., "ill bear 
the tire. 2. That the matter or c11amcls m11:;t be very 
nicely mixed with the colours. S. \\ IH'n the t•uamrl is 
good, and the colour well inrorpo1·atcd , it mwit be takeR. 
from the fire with a pail' or tongs. 4. The gt•m·1·al '"ay 
of making tile coloured enamels is this; }lowUc:1·, silt, and 
grind aJI the colom·s very nke1y, and fo·st mh. them 
with one another, and then "ith the commo n mattl'r of 
enamels; then sl.'t tl1cm in pots in :.t furnar(', and ,\lien 
they are well rnixeU and inco11101·ated, cast them into 
water, and '"hen d1·y, set th('m in a fu1·1rn.re again to 
melt, and when melted take a pt·oof of it. If too <lcep
col01m .. d, add mcwc of the common matter of enamels, 
and if too pale, atld more of the colou1·s. 

.Enamels are used eitl1e1· in counterfeiting or imitating 
precious stones, in painting in enamel, or l>y cnamclle1·s, 
jcwelle1·s, and goldsmiths. in gold, siher, and other me
tals. The 61'st two kinds are usually 11repal'rd by the 
workmen themseh'rs, who arc employed in these arts. 
That used by jewellers, &c. is brought to us ch idly from 
Vt•nire or I-loJland, in little cakes of different sizes, com
monly about fou1· inches diameter, 11aving the mark of 
the 111akel' struck upon them '"ith a puncheon. 
ENA~lELLING, the art of laying enamel npon me

tals, as gold, si lver, copper, &r. and of melting it at the 
fil'r, 01·. ol making divers curious wo1·ks in it at a lam11. 
It signdiro;; a1so to paint in enamel. 

The method of paiutin~ in enamel.-This is performed 
on pl.ites of gold or silvr1., 01· most common I) of ropprt", 
enamrllrd with the "hitc cnam('I, which thry paint with 
colou1"S melt!'d in the fire, \\hCl'c they take a b1·ightness 
and 111st1·e hkc that of glass. This painting is the most 
Jlrized of all for its peculiar brightness and viracity, 
"hi1 h is \ l"l'j pumanrnt, the force of its <.:olours not be
ing effacod ~r sullied with time, as in other .Painliog, a.._ 



ENAMELLING. 

~~:~~~~!:~?.~~:,~ls~ a~tu;:•~Sl~:l ~li~~nl!t~~~~t 0~~ii~! ~~~ 
more <liflicult the larger it is, by reason of certain acci
dents it is Hable to in the operation. Fine enamelling 
should only be prartisrd on plates of gait!, the other me
tals being lrss purr: copper, for instance, scales with tile 
ap11lication, and yicltls fumes; and sih·er turns the yel
lows white. Nol' must the plate be made flat; for in such 
rasr, t11e cuamcl crarkr;_;; to avoid w11ich, they usually 
fol'gc them a little round or oYal, and not too thick. 'I1hc 
plate being well an<l evenly forged, they usually be,;in the 
operation by laying on a couch of white enamel, on both 
sides; which prc\'Cnts the metal from swelling and blistcr
in.i;; ancl this first ln.y sel'YC'S for the ground of all the 
-.thcr coloul's. The plate being thus pn·pat·rd, they he
gin at first by drawi11gout exartly thesulijcct to be paint~ 
ell with red dtl'iol, mixefl with oil of spike, marking all 
parts or the tlesign Ye1-r lightly with a small 11encil. After 
this, the colours (which ~u·e to be JH'CYiously ?)l'Ound with 
water in a mortar of agate extremely fine and mixed with 
oil of spike somewhat thick) arc to be lai<l on, observing 
the mixtures and colours that agree to the di ffc1·r-nt part.'i 
of the subject; for which it is necessary to underHt..:m<l 
painting in miniature. But here the woJ'kman must be 
very cautious of' the good or bad q ualitics of the oil he 
cmvloys to mix Ids colours with, for it is vr1·y sul>jcrt to 
adulterations. G1·cat rare must likewise he take11 that 
1hc least dust inrngi11able come not to your colours wl1ile 
you arc either painting or grinding them; for the kast 
8pcck, when it is wo1·kc<l uv with it, and when the work 
l'Orncs to be put into the revcrberatory to be red-hot, will 
leave :\hole, and so deface the work. ·when tl1e rolours 
are aU laid, the painting must be gently dried. over a slow 
fire to cntpora.te the oil, and the colours aftrrwal'cls niclt
ed to incoqJOrate them with the enamel, making the plate 
red-hot in a fi 1·e such as the cnamrllers use. Afterwards 
that Jlal't of the painting must be passed O\·er again which 
the fire has any way effaced, strengthening the shades 
a.n<l culou1·s, autl committing it again to the fire, observ
ini; the same method as beforn, wLich is to be repeated 
lill the work is finisl1ed. 

The white enamel of which the glazing of fine ear-
1lll'nw~re ycssds consists, is made of 100 parts of lea1l 
melted with from 15 to 40 parts of tin, aml the mixttJrc is 
o'ydize<l rompktcly, by exposing it to heat in an open 
nsscl. One liurnlred }Jal'ts of this oxide are mix('d with 
an equal quantity of white sand, three parts of silica, 
one of talc, arnl 25 of common salt. This mix.turn is 
mrlted, then reduced to powder, aml formed into a kind of 
paste, whicl1 is spread ovct· the porcelain vessel before it 
is bakc<l. 'I'hc exce1lencc of good enamel is, tlrnt it ea
sily fuses into a kind of paste at the heat wl1irh is neces
sary for baking porcelain, and spreads et1ually on the 
vessel, formi11g a snwoth glassy surface, without losiAg 
its opacity, or flowing completely into a glass. Its 
whiteness <leJlends on the proportion of tin, aud its fu
sibility on the lead. 

l\lr. Anness has Just obtained a patent for enamels, 
of whicJ1 the following are among his }Wincipal direc
tions. 

To prepare the .flux or principal nU1tler for enamelling 
rm glass t'esscls.-'l'ake one pound of saturnus glorifica

. tu~ (to p1·e11are gloriJicatus thus: take lith:u·ge of white 

lead, J1Ut it in a pan, po•r on distilled ,·inei;ar, stirrin~ 
it well over a gentle fire till the vincga1• 'becomes im. 
pregnated wilh the salt of the lead; "' apurato half u,. 
vinegar, put it in a cool place to rr)·stallize, and kN·p 
the c1·ystals tlry for use); half a pound of natural er". 
tal calcined to a" hitrucss; one i101md of salt ofvol\l'l'i~ir. 
m· other fit alka1i; mix them together, and bake in a 
slow heat for about 12 hours, then malt the mass, and 
pulverize the same in nn agatr mortar, or ally other pro
per vessel which i~ not cnpalJlc of communicating any 
metallic or other impurity. 

To 111ake grcen.-Takc one ounce of copp{'r-dust, t~'B 
onncrB of' sand, one ounce of litharge, half an ounre of 
uitrr; or two of copper, one of sand, two of Jithnrge, onr 
and a haH of nitre, mix thrm with equal parts of flux, or 
val'y tl~c prop(wtio.11s of tlit·m, as ma! be found necessary, 
accorthng to the tint of colour i·cqun•l'd. 

To 111al.:e black.-Take calcined iron one ounce, co
balt, nude or prepared, one ounce, or zaffrr h\ o ounct'i;. 
and manganese one ounce; mixed \\ith equal part.'i uf 
flux, by melting or grinding togcthc1·. 

To 111al-t.e yellow.-Tak.e of lead and tin ash('s one 
ounce, 1ithaJ·p;c one ounce, antimony one onnrr, sand ouc 
ounco, nitre four ounces; calcine or melt them togrthc1·; 
pulverize and mix thl'm with a due }ll'O}lOl'tion or Uu1., 
a.CJ the nature of the glass may l'equil'c; or fake more or 
less of an;v or nll the above, according to the depth of 
colour desil'rtl. 

To 1nake b/11e.-Takeprcparr<l cobalt one ounce, sand 
one ounce, reel ]ead one ounrr, nitre one ounrc, flint~ 
glass two ounces; ml'ltcd togrthrr by fil'c, pulnrized 
and lluxctl according to the degree of soflness 01· strength 
of colot11· rrquirnd. 

To make o/it,e.-Take one ounce of tlic blnr as 1we
parcd aUove, half an ounce of black, lrnlf an ounce of 
yellow; gr·in<l t!iern for use; if 11eccssa1·y, at.Id flux to 
make it S<lfter, 

To make wldle.-Take tin prepared by aqua-forlis 
one ounce, red leat.1 one ounn, of wliitc prbblr-stonc or 
natm·al crystal two ounces, nitre one ouncr, arsenic one 
Orachm, with equal parts of 011.x, 01· more or lrss, :is 
the softness or opacity may rcq uire; mcltrd, calciued, 
or used l'aw. 

To 1na/;e p11rple.-Take tl1e finest gold; di0<ohe h in 
aqua-regia. regulated with sal ammoniar; put it 111 a 
sand-heat for about 48 hours to digest tl1e gold, collcrt 
the powder, grind it witli six times its wci~htof s~lph~r, 
put it into a crucililc on the lire till the sulphu1· is ern
porated, then amalgamate the pow1\cr with twice it& 
weight. of mercury, put it into a mortar or other nsst•l, 
and rub it together for about six hours, wiLh a small 
quantjty of "'ater in the mortar, wl1ich change frl'ffUClltl)"; 
ernpoi·ate the rcnrninin.g mercu1·y in a crucible, and add 
to the powckr ten times it.;; wcig·ht of Oux, or more or 
less, as the hardness or softness of the colour may re
quire. 

To 111ake rase-colaur.-Take purple as prcjlarcd above, 
mix it with thirty timrs its wrightof ftux, and one hun
dredth part of its weight of silver leaf, or any 11rcpara
tion of silver, or Ya1·y the proportion of the flux and 
silnr as the quality of tbe colour may rcquirr; or any 
of the other preparations for purple will <lo, 'ar) ing th& 
i1roportiou of tbe flux and si!V'er as aboYe; or any mete-
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rials, frnm which Jltll pie can be produced, will, with the 
atidHiun uf silvc1· aull liux, answe1·. 

Tu make brown.-Takc red lead one ounce, calcined 
il'On one 01111ct•, autimouy two ounces, lithargc two 
aunrcs. zaff1.·1· one ounce, sautl two ounces, calcined, or 
mdtcd tog-t•lhcr, 01· used l'aw, as may be must expedient; 
Val'y tlic lll'OJlOl'tions Of any 01' all the al.love, as tint or 
quality ma; l'cquire. 

.llclhocl of applicalim>.-The aforesaid colours may be 
applird to vessel~ of glass in the f'oHowing· 1nanne1·, viz. 
by painting, printiug, 01· transfering, <lipping, floating, 
and g1·oundi11g. 

To paint.-1\fix the colours (when reduced by gl'ill(\
ing to a fine pO\\dr1•) with SJ>ii•its of turprntino, fcmper 
them with thick oil of turpentine, and apply them with 
canicJ.ha.ir pcncil::i, or any other proper instrument, or 
mix them with nut or spikr oil, or any other essential or 
volatile oi1, Ol' with water, in which case use gum aral.Jic, 
or any othC'r gum tliat will dissolve in water, or with 
spirits, \<ll'nishcs, gumH of ::rny kind, waxes, or resinR; 
but the fit»t is concch·ecl to be the best. 

To print.-'l'akc a glue b:tt, full size, for the subject, 
cliargc the copprr-plate with the oil or colour, and take 
tl1e impression with the l.Jat from the plate, which imp1·rs
sion t1·ansfrr on tl1e glass: if the impression is not 
stl'ong enough, shake smnc. <lry colour on it, 'vhich will 
all.here to the moist colour; or take any cugraving or 
rtching, or stamp, or cast, and having cha1·gcd it with 
the oil 01· ro]our, tr·ansfer it ou the glass by means of 
prrparcd paper, veIJurn. leather, or any other substance 
that" ill answer; but the first is the best. Any of the 
aforrsaitl cng1·a.vings, etchings, stamps, casts, or devices, 
may bo chat·gcd with waters, oils, varnishes, or glutin
ous matters of any kind. rednccd to a JJroper state, as 
is necrssa1·y in i1rinting in general; any or all of these 
may he used alunr, or mjx,erl with the colou1·s. 'Vhen 
USN.I alonr, the colour is to be applied in powder as be
forr mC'ntiourd. 

To dip.-Mix t11e colom• to about the consistrnl'y of 
~ crram with :tny of the ingrctlients used for printing, 
in which dip the glass vessel, ancl keep it in motion till 
smooth. 

1b ground.-Fit·st rharge the glass vessel with oil of 
turpentine, with a camel-hair pencil, and while moist 
apply the colour in a dry powder, which will adlirre to 
the oil, 01·, i113tead of oil of turtlpentine, use any of Urn 
materials used fot· printing: but the £rst is the hest. 

To jlonl.-Mix the colour with any of t110 ingt·e<lients 
used for priuting, to a con~istcnry according to the 
strrngth of g1·ound requit•t•d, float it through a tnlJc, or 
any other vrssd, movin.~ or shaking the })icre of glass 
till the rnlou1· is SlH't•ad over thr pa1't requir<'d. 

ENARGEA, a g•·nus of the hl'xandl'ia monogynia 
dass and 01·t]e1·. Tlirr·e is no ralJX; the prta]s are six; 
berry three.rellrd; four or five globular sreds. Tbm·e 
lS one Slll'riC's, a native of Tcr1·a dcl Fuego. 

E:\'C;E'.\IA, the n:unr of three several feasts cele
brated 1.Jy tlir Jt•ws in nwrnory of the t.IC'clication, or ra .. 
tht't' pu1·ifiration, of the temple, by Judas Macrabeus, 
Solomr111, aml Zoralrnl.Jrl. This tcl'm is likewise used in 
cburrli-liistor·y for the li(•diration of ch1·isti:rn churrhrs. 

ENCAMl'l\lENT, the pitching gf a camp. In the 
\'OL. I, 116 
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1•cgulations publislied Ly authority, arc particularly en. 
joined tile following. 

il.tlentions relatire to encampments.-On the rt1'l'ival ot,. 
a b1·igadC', or a battalion, on tho grountl destined 
for its camp, the qum·tcr and rear guar<ls of the rcspr.c ... 
tive regiment') will immcdjateJy mount; and when cir ... 
cumstances require them, the advanced picquets will be 
posted. Thr grand guards of carn!t·y '"ill Le formed, ant!. 
the hol'ses picketed. The men's tents will then be pitch
ed, and till this tluty is completed, tlie officers arc on n• 
account to quit their troops or companies, or to employ 
anv sohlirr for their own accommot.lation. Necessaries are to be madr- in the most convenient situations, and 
the uhrn>st attention is rC'quired in this, and evcry·other 
particular, to the cleanliness of the camp. . 

If rircumstanres will allow tlic ground on which a re~ 
giment is to encamp to be in·criously nsccrt~ined, the 
pioneers shoultl make these, and othcl' cssrnt1al conve
niences, before the corps aniHs at its cnrampmrnt~ 

Whenever a regiment l'emains more than ouc night in 
a camp, regular kitchens arc to be con<strucfod . I\o 
tents, or ln;ts, are to be allowed in f1·ont, 01· between the 
intervals of the IJ~.ttalions. A spot of gl'ound for this 
purpose should Uc ma::·kecl by tlic t1ua1·te1· master, with. 
the approbation of the commnnding oflker. 

On aniving i.n a cn111p which is intersPcted by hedges_. 
ditclics, unequal or boggy ground. 1·cgiments \\ill imme~ 
(.liatcly make openings or communication, of 60 fret in 
width. The ground in front ot' tl1c encampment is to br. 
cleared, and e\·ery obstacle to the mo,"cmrnt of the ar
tillery and troops is to IJe rcmoYcd. Commamling offi .. 
cers of rc.t;"iments must take ca1·e that tl1rir communica
tion with the nearest graml route is open aud free from 
impediments. 

ENCANTIIJS, in su»gery, a tubercle arieing either 
frnm tlie caruncula larlu·ymalis~ or from the adjacent 
red skin; sometimes so large, as to obstruct not only 
the puncta Jachryma!ia, but also part of the sight or pu
pil itself. See SuRG~RY. 

ENCAUSTIC, an<l EscAusTm1. the same with en 
amelling and enamal. See ENA~IELLING, and Es.A
MEL. 

ENCAUSTIC 11ainti11g, a method of painting made use 
of by the ancients, i11 which wax was employed to girn 
n gloss to their colours, and to pl·eservc them from the 
inj111·ics of the air. 

This ancient art, after having been Jong lost. was re
stored by count Caylus, a member of the Academy of 
Insrriptions in France, am] the method of parnt111g in 

wax was announced to tl1e Academy of Painting and 
Belles Letters, in the year 1753; though M. Bachrlicr, 
the autl1or of a treatise De l'Histoire cL du Secret de la 
Peinture en Cir(', bad actually painted a i1irture in ''ax 
in 1 ;""49; and he 'i\'a8 the first who communicated to the 
public the mrthocl of perforn1ing the opuation of inus
tlon, whicl1 is the pr'incipal chancteristic nf the cncaus
tir painting•. The count kept his method a secret for 
some timr, contenting himself with (.'Xhibiting a pic'tm·c 
at the Lonne in 115~, representing the head of Mincl'
·rn, painted in the manner of the ancients, wlitcli rxritrd 
the curiosity of the public, and was \'el'y murh atlmi1·cd. 
Jn the interval of suspense, several attempt• wrre mado 
to recovel' the ancient method of painting. The first 
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sclieme adopted was that of melting wax and oil of tur- lour;. and tlrns. a firm and good body will be formed for 
prntinc together, anti using this com11osition as a \r\:•hiclc ~v~rkrng on with tlir rrayonc;. If cloth an11 parwr are 
for mixing and laying on the colours. But this mctho<l ~01ne-d together, tbe dotl1 mustlw first fixed to tlit· Atrain
ditl not explain Pliny's meaning, as the wax is not burnt ing framr, an<l then thr papC'I' 11111sl bl' trnsl<.'d to it with 
in t11is way of managing it. Jn another attempt, which acomposition of paste mack with wliraten ffour, or starch 
was much more agl·ecablc to the historian·s dcsc1·iption of arnt wakr. and about a twelfth pal't of its wright of com. 
encaustic painting, the wax was melted with strong lix- mun tu1·pr11tine. The t11rprntine must Lie atidct.I tu the 
hium of salt of tartar, and with this the colours were pastr wlwn it is almost s11ft:kif•ntly lmiled. and tlic com
ground. ·w1ien thr llicture was finished, it was gradu~ position well stiJTed, and kft to simmer on•r the fire for 
ally iwrsentcd to the fire, so as to melt the wax, which five or six minutes; lrt wax be dissolw1l in oil of tur. 
was thus diffused tlu·ough all the particles of the colours, pentine to the consistence of a thin paste; anti whru the 
so that they wrre fixed to the grnuntl, and secured from cloth anti paper are dry, let them be hrltl "''"" a fire 
the arcess of air or moisture. But the method of count and with a brush lay a coat of till' \\ax and tul'pcntiu; 
Caylus is much more simple: the cloth or wood, which on both sides thr joined cloth anti pape1., to surh a tk
hc designed for the basis of his picture, is waxed gree of thit:kness, tltat both s111·fares 111ay shiur tlt1'0ll~h· 
over, by rubbing it simply with a piece of bee's-wax; out without any appearance ol' dull spots. Thrn rxp'.1sc 
the wood ot' cloth, stretched on a frame, being held ho- the cloth to the fire or to the sun, by which mrans the 
rizontally over, or perpendicularly before a tire, at such oil will evaporate, and the \Yax bcromc sol it!, and b~ fit 
a distance. that the wax might gradually melt whilst it to receive any composition of colo111· pmpc1· for n gruunil. 
is rubbed on, diffuse itself, penetrate tbe body, and fill the which is to be laid on us abuve directed in the case of 
interstices of the texture of the cloth, which, when cool, cloth without paper. 
is fit to paint upon; but as water-coJours, or those that Almost all the colours that are used in oil-painting 
are mixed up with common water, will not adhere to the may be also applied in the cncau.:.,tic method. ~Jr. ~1m1tz 
wax, the whole picture is to he first rubbed over with objccfa, indeed, to h1·own, light pink, and unburnt tcrra 
Spanish chalk or white, and then colours are applied to di Sienna; because 1hese, on account of their gummy or 
it; when the 11ictureis dt·y, it is put near the fire, where- stony texture, wiH not admit such a cohesfon with the 
by the wax mrlts, and absorbs all the colours. wa.x as will properly fix them; but otlirr rolour.'i wliirh 

Mr. J. H. Muntz. in a treatise on this subject, has cannot be admitted in oil-painting, as red l~a!I. rc1l orpi
proposed several imp1·ovements in the art of encaustic. ment, crystals of verdegl'i.s, arnl 1·ed p1·ccipitatc of' mer. 
When the painting is on doth, he directs it to be pre- cury, ma.y be used here. The crayons used in rnrau"tic 
pared by sfrctcliing it on a frame, and rubbing 011e side paintin,g arc the same with those used in the common 
scve.ral times over with a piece of bee's-wax, or virgin- way of crayon-}lainting, exrepting those tl11lt in their 
wax, till it is covered with a coat of wax of considcra- composition a1·e too tenacious; and the method of using 
blc thickness. In fine linen, this is the only operation them is the same in both cnses. 
necessary vrcvious to painting; hut coarse cloth must be The cncaustic painting lrns manypcruliar advantagrs; 
rubbed gently on the unwaxed side with a pumice stone, though the colom·s ham not the natural varnish 01· shin
to take otf all those knots which would lH·event the free ing which they acquire with oil, tltey have all the strength 
and accurate working of the pencil. Tllcm the subject of paintings in oil, and all the a.il"incs8 of watcr-colom~, 
is to be painted on the unwaxed side with colours pre. without partaking of the apparent character 01· defect• of 
J>:n•ed and tempered with water; antl when the picture either; they may be looked at in any light and in any 
is finished, it must he brought ncal' the fire, that the situation, without any false glare: the colours arc firm, 
,vax may melt a.nd mix and fix the colours. This me- and will bear wasl1ing; and a pktr1re, after having bern 
tholl, however, can only be applied to cloth or 11apcr, smoked, and then exposrd to the <lcw, becomes as clean 
through the substauce of which the wax may pass; but as if it had been but just painted. It may also be re
in wood, stone, metals, or plaistcr, the former method touched at pleasure, without any dt•trimrnt to the ro
ef count Cay I us must be observed. lours; fur the new co] ours will unite with the uld ones, 

Mr. N untz ]1as also discovered a method of forming without spots, as is the case in common size-painting; 
grounds for painting with crayons, an<l fixing these, as nor is it necessary to rub the places to he retf)uclied w~th 
wr1l as water-colours, employed with the pe.ncil. On oil as in oil pictures; it is notlialJle to crack, and ca!":i1ly 
the unwaxe<l sitlc of a linen cloth, stretched anti waxed repaired if it should chance to suffct· any injnry. The 
as befo1·e, lay an even and thick coat of the colour pro- durati.nn of this painting is also a ve1·y matnial adrnn .. 
per for the gmund; having pI'epared this colour by 111ix- tage; the colours arc 11ot liable to fa1le anti l'linngr; no 
ing some pl'Opt·r vigmrnt with an equal quantity of damp can affect tbem, nor any ro1To!'!h·e substance m
clrnlk, and trmpel'ing thrm with wate.r. \Vhcn the colour ju1·e them; nor can the colour fall off in shirri-s f1·1m1 the 
is dry, b1·ing the picture to the fire that the wax may canvas. However, notwithstanding all these anti othrr 
mdt. pass through the cloth, and fix the ground. An advantages enumerated by the ahbe Ma•ras anti Mr. 
additional qua11tity of WfLX may be applied to the back of Muntz, this art has not yet been much pral'tisl'<l. ~fany 
the pirture, if that \yhirh was first rubbed on should not of these properties bel•111g to a much highrr sper1es of 
be suffiril'nt for the hotly of colcrur; but as this must be cncanstir painting afterwards tlistoY<'l'rd in ff~nglarnl. the 
laid on without hrat, the wax should be dissolved in oil colours of which are fixed by a very intense brat: nnr 
of tm·pentine, and applied with a brush, and the canvas are the colout"s or gro•nds on which they a1-c lair! liable 
be again expusr<l tu tlw fire, that the fresh supJ>ly of wax to be dissolved or rry1-rode<l by any rhrmiral 111rustr11um; 
11iay pass through the cloth, and be absorbed by the co- nor, like the glassy colow·s of enamel, to run out of th• 

~ 
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d1·a"ing on the fire. 'This method is dcsc1·ibed in the the varnish blister, wRrm the picture again .cry slow])', 
scrond part of the xlixth volnmc ol' tho Philosophical and the bubblrs will subside. When the picture isdirly, 
Trnn.;artion'5. No. 100. Yet, notwithstanding the ingenu- it nr-cd only be wac;hrd with cold water." 
itY of tlli'i communication, we find the ancient or some 'I11ie opinion gl\·en by the society upon the above is, 
sfmilar method of painting in wax remainec.I. a desidera. "the method ma.de use or by mi'is G1·eenland provide~ 
tum upwards of 23 years; aml till a method was commn· against all inconveniences; and the l.11·illiancy of the co
nicatcd to the Society of Arts by miss G1•cenlantl, in lours in the picture painted by her, and exhibited to tho 
iar. The ground of her inful'mation she received at society, fully justifies the opinion, that the ai-t of paint
:Florence, through the acquaintance of' an amateu1· of ing in wax, as abon described, highly merited t!1c re
painting, who procurctl hct· the satisfaction of seeing ward of a gold pallet vote<l to her on this occasion." 
some paintings in the ancient Grecian style, executed by ENCEINTE, in fortification, is the wall or rampart 
signora Parenti, a professor at that place, who had been which surrounds a place, sometimes composed of bas
fostrurtcd by a Jesuit at Pavia, the person who made the tions or curtins, either faced or lined with brick or stone, 
farthestdiacovei·ics in that art. Miss Greenland's friends, or only made of earth. 'The cnccinte is sometimes only 
knowing she was fond of painting, informed her what flanked by round or square towers, which is called a 
were the materials used, but could not tell her the pro- Roman wait 
portions of the composition; however, from het· anxiety ENCEPHALI, in medicine, worms generated in the 
to succeed in such an a('quisition, she made various ex- head, where they cause so g·1·cat a pain, as sometimes tu 
periments, and at last olitaincd such a sufficient know- occasion distraction. Sec MEDICINtJ. 
ledge of the quantities of the different ingredients, as to ENCIIASING, INCHASING, or CHASING, the art of 
lH'gin and finish a 11ictu1·e, which she aftenvards 11resent- enl'icliing and beautifying gold, silve1·, and other metal 
ed to the soc_iety for their inspection. work, by some design or figtu·cs represented thereon in 

Ilel' mt'!hod is as follows: H Take an ounce of white low rrlievo. 
wax, and the same weight of gum mastich powdered. i:iut Enchasing is practised only on hollow thin works, a! 
thC' wax in a. glazed ca1·then vessel over a very slow fire; watch-cases, cane-heads, tweczcr-c::t.sl."'s, &r. It is per
and when it is quite dissolrnd, strew iu the masticll, a lit- fo1·med by punching or drb•ing out the metal to fol'lll the 
tic at a time, stining the wax continually until the whole figu1·e from withinside, so as to stand out p1·ominrnt from 
quantity of gum is perfectly melted and incorporated; the plane or sul'face of the metal. In 01·dcr to this they 
then throw the paste into cold wa.ter,and when it is hard, provide a numlJcr of line steel blocks or puncheons, of 
take it out of the watc1·, wipe it dry, and beat it in one of different sizes; and the design bein~ drawn on the sur~ 
Mr. Wedgewood's mortars, observing to pound it at lirst face of the metal, they a1Jply tile insiUc up·m the heads 
in a liuen cloth to absot·b some t!rops of \\'atcr that will or tops of these blocks. directly under lhc Ii nos or part• 
remain in the paste, and would prevent the possibility of of the figures; then, with a fine hammer, s!riking on 
l'C'during it to a po\\'(leJ', which must be so fine as to pass the metal, sustained by the block, the metal yields, and 
through a thick gauze. It sl1ould be pounded in a cold the block makes an indcntul'e or cavity on the insitlc, cor ... 
place, and but a little while at a time, as after long beat. responding to which there is a prominrnce on the outside 
ing the friction will in a degree soften the wax an<l gum, which is to stand for that p:wt of the figure. Thus tlie 
amt instead of thcil' becoming a powder they will retu1•n workman vrucceds to chase and finish all the parts by 
to a paste. successive application of the \Jlack and hammer to the 

u Make some strong gum arabic water, and when you sevei·al parts of the desig11. And it is wonderful to ob
pail1t, take a little of' the powder, some colour, and mix serve with what beauty a1ul justness, by this simple 
them togethm· with tlie gum wate1·. Lit:;lit coloul's l'equire piece of mechanism, the a1·tists in this line will represent 
but a small quantity of the powclcl', but mol'e of it must fo.liagcs~ grotesques, animals, histories, &c. 
be put in ]>l'Oportion to the body and dal'kuess of the co- ENCHELlS, a genus or VCl'lllCS infusoria. It is 
lours; an<l to l.Jlack there should be almost as much pow- invisible to the naked eye, very simple, and cylind1·ical. 
der as colour. There are cleve.n species, most of which have been de-

'' Having mixed the colours, ancl no more than can be scribed in Mr. Adam's Trratise on the .Microscopt.·. 
used before they grow dry, paint with fair water, as is ENCLAVE, in heraldry, denotes a thing's being let 
practised in painting with watrr-colou1·s, a grountl on into another,especialJy when the piece so let in is square. 
tl1e wood being first painted of some proper colour pre- ENCLI'TICA, in grammar, particles which arc so 
part>d in the same manner as is described for the picture; closely united with other words as to seem part of them, 
wah111t.trce and oak aro the sorts of wood commonly as vfrmnq'11,e, &c. rrhere arc three enditic partidcs jn 
lDade use of in ltaly for this 11111·posc. The painting Latin, viz. que, ue, 1'e: but there are a gt·eat many in the 
Hbould br vc1·y highly finished; otherwise, when var- Greek, as '1'11, Ti, f'llt !'o'' "'If' rroi, &c. 
nisl11·d, lhe tints \\ill not appear united. ENCRATITES, in church hi•tory, a sect of Chris-

" When the painting is quite dr), with ratl1er a hard tians who appeared towards the end of the second ccntu
brush, passing it one way, ''al'nish it with white wax, ry. They wct·c called encra!itcs 01• contincntes, hccause 
which i~ put into an earthen vessel, and kept melted over they g1oricd in abstaining from marriage, and the use of 
a nry slow flrc till the picture is val'nished, taking great wine and animal footl. 
care rlmt the wax docs not boil. Aftcl'\vards hold the END FOR END. in the sea l:uiguage, is said of a rope 
picture bdi.ire a fire, neat· enough to melt the wax, but that has run quite ont of the block wherein it wos 1·ceved. 
not to make it run; and "hen the varnish is cnt.iJ·cly ENDEMIC 01· ENDEMlCAL DISEASES, Lhose to which 
cold and hard, i·ub it gently with a linen clolh. Should the inhabitants of 1iarticular rountri1·s are subject more 
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than others, on account of the air, water, situation, and nearly that which is exhibited in fig. 1. Plate LI. En. 
1nanner of living. See MEDICINE. gmrs, where we have rqH'rscnted a vcrtiral sertinn of 

ENDORSE, in heraldry, an ordinary, containing the the engine. The motion of the watcl' in llii' machine is 
eighth pal'! of a pale, which Leigh says is only used effected by the pressure of thr at1110,plwrr, the foix·e of 
'1he11 a pale is between two of them. men acting upon the extremities H, H, of a lenr a•d 

ENDORSED, in heraldry, is said of things home back thence giving motion to the piston,, and bJ the rlasticih· 
to bark, mo1·e usually called adusse'. of condensed air, in the following man11e1•: When u,;. 

ENDOWMENT, in law, denotes the settling a <low- I>iston R is raised, a vacuum would be made iu the har. 
er 011 a woman: though sometimes it is used figuratively rel •ru, if the water did nol follow it from the infh·ior 
for settling a provision upon a parson, on the building of canal EM \through the vahe 0), whirh 1·isrs llirougli 
a church; or lhe severing asufficientportion of tithes for the tube. EF, immersed in the water of a. vessel ~y ti>e 
a vicar, when the benefice is appropriated. prrssure of the atmosphe1·e on its SUl'face. 'l'he water 

ENEMA, in medicine, the same with clyster. See of the barrel TU, by the succeeding d1·pressiun of fhe 
J\lEDIUINE. . pisto1~ R, shuts the valve O, and is forcctl, !l1rough lill' 

ENEMY, is llropel'!y an alien or foreigner who, in suprrio1· canal ON, to c11tcr by the vah•e I into the ail'
a i1ublic capacity, and in a hostile manner, invades any vessel abccl; and the like being done altcrna1.rJy \\ith 
kingdom or country. If a i11·isoner is rescued by enc- res1lect to the other bal'rel 'YX, and its piston S. illc ail'
n1ics, the gaolm· is not guilty of an escape, as he would vessel is by these means continually filling with water. 
have been if subjects had made the rescue, when he might which greatly com11rrsses the air alJoYc tl1t' s111farf' ol 
have a legal remedy against them. £ Haw. lSO. the water in that vessel, and thereb.y 111·oportionall) a11g. 

ENERGUMENS, in church liistory, persons suppo- ments its sprrng; winch at length is so far i1111·rasrcl as 
sed lo be possessed by the ,devil, concerning whom there to react with great force on the surface YZ of tlic subj a. 
were many regulations among the primitive Christians. cent water, and compel it to ascend through lltc small 
'l'hey were denied baptism and the eucharist; at least tube efto the stop-cock eg, where upon turnin~; the cork 
this was the j>ractice of some churches: and though they the water is suffered to pass throurh a pipe h fixrcl to a 
were under the care of cxorcist'i, yet it was thought a ba1I and socket; from the orifice of which it issues in a 
becoming act of charity to let them have the public continued stream "ith a great \Clocity, to a ronsidtra
prayers of the church, at which they were permitted to hie height or distance; and it is usually kept from direrg
be present. I ing too soon in its progress by mrnns of a long St.'rit1s of 

ENFILADE, in the art of war, is used in speaking flexible leather )>ipes, pro11erly joined togelhl'r, and 
of trenches or other places which may be scournd by the known among the firemen by the nlw1eofl11ehose. 
enemy's shot, along their whole length. In co1u.lucting 'rhc greatest artifice in the engine, according to the 
the ap1n·oachcs at a scigr, care ~ust be taken that the construction just dcscrilJecl, is the contrivance to produce 
trenchC'S be not enfiladed from any 'vork of the place. a continual stream, which is done by 1.he cnm]ll'Cssi1Jn and 

ENFHAN CUISEMENT, the incorporating a person proportional elasticity of air in the uarrcl alicd, ral!Pd the 
into any society 01· body politic; such is the enfranchise- air-vessel. For the air, being an eJastil: fluid, will be 
mentor one ma.<le a citizen of London, or other city, or susceptible of compression in any degree bJ tlic water 
burgrss of any town corporate, because he is made par- fot·ced in through the valves at lK; and since the force 
taker of the liberties which appertain to the corporation of the air's sp1'ing will always lie im·ersely as the space 
wherein he is enfrancliised. it possesses, it follows, that when the ai1·.yrssel is half 

ENGASTRli\1YTHI, in Pagan theology, thePythiru; full of water, the air will be compressed into half the 
or priestesses of Apollo, who defo·ered orarles from space it possessed at fil'st, and therefore i(;; spring \\ill 
within, without any action of the month or Ups. be twice as great as at first. 

ENGENDEIUNG, a term sometimes used for the But this spring at first was equal to the prr.ssureof the 
act of producing or forming any thing: thus worms in the atmosphere on the same surface; fo1· if it was not, it could 
d.btlomcn are saitl to be cngem.lered. not have sustained or resistetl the pt•essm·c or the atmo-

ENGINE, in mc.clianlcs, is a compound mac}iinc, sphere which stood over it, antl consequently roulil not 
consisting of one or more mechanical powers, as ltve1·s, . have filled the vessel before the watr1· was d1·i\'Cft in; 
pulleys, screws, &c. in ort.lcr to raise, cast, or sustain which yrt we fiml it did, and maintainctl an equilibrium 
any wei.~ht, or produce a1)y effect which could not be with the common air. The vessel then being half-filled 
easily effected otherwise. See MECJIANICS. with water, or the ail' compressed into half thefirstspace, 

Engines are extremely numerous; some used in wac, its spring will in this case be cq ual to h\icc the pl'essm·e 
as the hat.tel'ing.rarn, balista, waggons, cha1·riots, &•·.; of the atmosphere; anti therefore when the stop-cork at 
others in trade ancl manufactures, as cranes, mills, prrs- p is turned, the air within, pl'essing on tlie subjarent 
ses, &c.; others to measure time, as docks, wa.tclits, water with twice the force it meets with from the cxter· 
&c.; a11d others fo1• the illustration of some branch of nal air in the pipe ef, will cause the water fo spout ou~of 
science, as the orrery, cometarium, and the like. the engine to the height of 32 or SS feet, if the fl'lcbon 

ENGINE, .fire, the name now commonly given to a is not too great. . 
machine by which water is thrown upon fires in order to When the air vessel is two-tl1irds full of water, the air 
extinguish them. takes up one-third part; whence its spring "ill be three 

The fire-engine is properly a forcing-pump (see Hv- times as great as that of the common air, an·I it will pro· 
DRAUI.ICS ); and its usual construction, after the great jcct the water with twice the common atm .. sphcrir pl'I'•· 
iiupro1·em<;nts were made in it by Ur. R. Newsham, was sure; consequently it will rise to the bcii;ht of 62 or fH 
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feet. When the ah·-vessd is tlil'ee-fonrths full of watcl', 
the air will br comprcssctl into its one-fourth part, antl 
so will prot1·ude the water with three times the atmos
pheric pressure, and carry it to the height of 96 or 99 
feet. Hence it will be easy to state the la\V by which the 
spring of the air will act on the surface of the water be
lo"· it, as in the following table: 

Height of Of the air I Propo.rtion I H i ~ht f 

~7r~~~.~1l. co~~:ess· e~:st~ci:;.. th: ~po~t. 
i 2 SS 

' 1 s 66 

l i ! !;~ 

J ! : I ::: 
_, I ''. ,: /,~,;:: 

Various alterations and improvements liave been m:ulc 
from time to time in the consb·uction of tire-engines. The 
contriHi·s al' some of these improverncnis, as l\te!'srs. 
Bramah, Dickenson, Simpkin, Rowntree, and Philips, 
l1ave secured thC'it· inventions from infringement by pa
tents, the specifications of most of \vhich may he seen in 
the Rcperto1·y of Arts and l\lanufactures. In the year 
1785, the silver medal antl 2.0 guineas were conrcned by 
the Society for the EncouJ'a,i.;cment or Art!'i, &c. on :\lr. 
Fut·st, as a l'cward for his contrivance to inl·t·C'a~e the efw 
fort of engines in extinguish..in.i; fires; of which the folw 
lowing is a sllol't dcsc1·iption: F't·om a platform rises an 
upl'ight vole or rna~t, of such height as may be judged 
net'e~sary; a gnft slit!es upon it in an ascrm.lingdirection, 
and ahJnp; 1.Joth is conveyed the leather hose li·om tlic en
gine. The Ii ranch or nose-pipe of the r.nginr projects at 
the cxfrcmity of the gaft; towal'tls which an h·on frame 
is fixed, whence two chains a1·e suspcmlc<l; and from 
these hang ropt's, which se1·vc to give an l1orizontal di
rection to the. bmnrh; while othe1· ropcs that run through 
propt·1· pulleys. nn<l arc thuB ron,·rycrl down the mn.st, 
sea·n likewise to communicate a vcrtiral mntion to it. lly 
thc~u~ mf'ans tile braur.h or nose-pipe of the engine is 
ront.lm:tcd int<> the wimlow or auv room \\here the fit•e 
inure immcdiatdy t'agcs; anti the ~ffrct of the water <lis
chaPgcd is aJ>plicd in the most cflicacious manner to the 
extinguishiug of tlH· flames. 

A \Cl'y C'l1C'ap anil sim11le Ure-engine is tha.t invP11ted 
in America. by .l\11-. llrnjamin Dcarl.Jorn, who commu11i
ratrd it to the Amrrirnn acarlcmy of arts and sriencrs, 
from whoso lllemui1·s fu1· l794 \\;e extract the following· 
J•articularo: 

Fi~·. 2. All and CD a1·e the ctlgr!'l or two planks, con
fin,,11 hy four hulls; ab an<l cl{ a1·c two cylin<lrieal har
trl'<, in cacti of wiiicli ;q1istqu, with a rn.1\'l', is f"<tstcned 
to the sprat· e, anti is mo,r<l up tuul down alt1•rnatcly by 
the 111otion uf the arnlS EE. l}rneath earh bane! a hole 
is macl,• th1"111,;h the plank A 3, which is cov<·rcd with a 
,·ah·r. The arms .EE are susJH"111lctl O'l 1 U? common 
ceotrc I th~rc arc ~lso arms pa,·alkl to thcee on the op-

posito side: gg are the ends of handles which arc fast· 
cued across the ends of the arms. At h a bolt goes 
across from arm to arm, to which the piece ik is affixed, 
and on wl1ich it 11la.ys; the Jowcr end of this piece is fas
tened to the spear e. G If is a standard for the pm·pose 
of supporting the arms, to which there is a correspondent 
one on tlte opposite side: both are notched. into the edges 
of the planks, where they arll secured by a bolt, which 
passes througl1 them at l, and has a nut or f0-1'e.tork on 
the opposite side. HI, HI, are square braces, answer· 
ing the purpose of <lucts, through which the water ascentls 
from the baiTcls, passing through the plank at m. KL, 
KL, arc irons in the form of a staple, in order to confine 
the braces: the lower ends of these irons meet, and arc 
secured b v a lJolt passing through them, and MN 'U'V, 

which is a pircc that goes up through a mortice in the 
centre of the planks. This piece is square from the lowe1· 
end till it reaches the top of the l.Jraces; whence they be .. 
come cylindrical to the top, the upper end beillg 1ie1fo
ratcli sufficiently lowdown in ordm• to commuuicate with 
the braces. oP is au iron ring that surrounds the tulle, 
and has two shanks which ascend through the head, 
which sct·cws on the top at 71q. 

F'ig. S. is the same engine; the arms and standards 
being taken off, in order to delineate mol·e clearly the 
IU'lde of securing the braces; an object wl1ich i5 com
pletely effected by a wedge <lrivcn into the mortice a: , 
beneath the upper 11Iank b is a hole fo1· admittiug a pas
sage to the I.Jolt, which secures the standards. In this 
figure a side view of the head is given, with the pipe in 
a perpendir.nlar direction. 

The machine is confined within a box, set on wheels, 
as in the common fire-engines. The whole is made of 
wood, excepting the spears of the pumps, a.ntl a few 
bolts, &c. The adrnntages of this machine a1·e, that it 
can he made in any place whei•c common pumps arc ma· 
nufactured; the interior work will not exceed one-fourth 
of the price of those which arc constructed on the usual 
]>Ian; an<l they are incomparal.JJy more easy to work 
than the common ones: circumstances which strongly 
1·ecommen<l the American lfre-cngine to the attention of 
the public. 

Since i.he construction of engines for the extinguish. 
ing of ffrcs has long been ronsitlcrcd as of very great 
impurtance, it is no wonder that many pe1•sons ha,·c de. 
voted much of their· time and talent• to this subject. 

ENGINE, piJc, a machine Liy which piles are dtfrrn 
into the ea1·lh for the foundations of piers and other 
structures. 

In pilc.rngines the contrh•ance consists in <lrawing up 
a great weight, calkd a ram or hammer, to a moderate 
11eight, and then letting it fall freely with a consideralJie. 
1riomcntum upon the head of'"the pile. In the most sim~ 
i1Ie pile-engines the ram is drawn up by men pulling at 
a cord ruuning over a fixed pulley, aml sufferiug the 
curd to slip from their hands \\hen the weight is suffi. 
cit.'ntly rle,,atcd. Among the more complex engines, the 
best a!'c those i111'ontcd by Mr. Vaulouc and by l\Ir. S. 
Iluncr. 

Dcsci-iptio1t ef Vallloue's pile-cllgiJLe. (See Plate LI. En
gines, fig. 4.)-A. is a great upright shaft or axle, on 
which are the !;Teat wheel B and the drum C, iurnrd 
by hurscs joined to tho ba1·s S,S, Tho "heel B turos 
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con<0truction, the tumblrr pc1forms tloe oflirr of the ex- Lut it IJe,!1.:; at kngfo 'va1·mrtl, the •lrnm will prorrtil 
pani.;j,r. fot·cc nfstC'am at the rntl of the st1·nke. rnto t~1r.1'1smg-p1pc, Jdtrng up tlw \:tl\·t· i. \\h1·11 thisi~ 

.Mr. Boswell sugp-csts, as a cnnsitlrral:Jlc inq)l'ovcmrnt, 11rrCl'IH·<~ to be tlll' ~nst> Oy thr l'i..,inp;-pipc ll•cliug warm, 
that the action of tlu.s engin~ should be made elastic Uy and hrarrng llic rnlrn L rattle·, the cm11nu111iratio11 is n•Jw 
the addition of f\11 ah·-chamber, on the same p1·ineiplc as to b~ :ut rrom the boil.m·, l.Jy sh11tti11g ti.ll' stram-coc k r, 
that usrd in f:t·<·-cngines: this, he thinks, might be best the 111JCl'tton cock d hemg also shut. 'J h1• rrnin-r rmw 
effected liy making the piston hollo", ''ith a small ori- gradu~lly cools, and the steam iurlutled in it ro11d1·ns(·s 
fire in lhr bottom, and of a larger lilizr, to st'tTr fot• this into water. Whru this is the case, as the ail· \\a~ at first 
purpose.~, as thr Spl·ing of the ai1· '-YOUhl then act Uotli on drin~n out by the steam. and caimot 1·ct111·n a.gain, au 
the upwa1·d anc.I downward lH'Cssure of the wate1'. the rocks being shut, a vacuum is formrll i11 the rcn•in·1 .. 

E1'GlNE, r,team. The steam-tn;.;inc is onr of the no- consequently, the1·c is nothing to cotmtl'rbalauce the prt·s~ 
blrst nrnnunH_·uts of human ing-('nuity. It was originally sure of the atmosphere, \,Jiich nctin,; ll)Hlll the watrr in 
in\"l'11tcc.I b~ the mar<Juis or Wot·ct•stei•, h1 the rl'ign of the well, forces it up the risi11g-pi1w, anti fills the rt·reiv. 
Chal'i<'S 11. This 11obkman! v. ho nppea1·s to h:we been er. 1.~he steam-cock is now opcu('tl; and tlie str:uu from 
:rossc1:;s1.•cl of much knrmh•dge, wiil1 a frrtiJc imagina- tile ihiaer rushing in with g·rcat ' 1iolcnte, ]ll'l'~~rs 11pon 
tion, published in 1653, a smaU hook, calletl "A Ccn- the surface of the wat!'t' iu tht' rcrci.ver, and f'11rc-incr it 
tury of lnvrntions,'' gh' ing an account of a huntketl dis- fhl'ouglt the pipes, into tht' risiug-pipc, cawu.>N ittn sYmt 
covcrks or' contr·ivane"s or hii'i o\\ 11; Out the <lcscriptions the vahc n, am! open the other Yal ve i; aud, providctl the 
of many of them are altogcOicr unintelligilJic. steam be sufficiently strong, will force it up lhr rising. 

Among them is an arc0trnt of ilis im entinn of raising 11ipe to the top k, where it is delivered. The cock c ui 
\\•at er l>y the force of stcflm, wliich, now that wc·arc pos- k<·pt open until all the watrl· l>e tfrivru out of the 1·1•rri\·
sessed of the e11gi11e, appem·s to agree vcl'y ,.,·cl! \\ ith its er, and it is again filled with steam. The 1·t•gulator is 
consh'udiun. But as there is no plate to accom1mny his now applied, which shuts the steam-cock, whilst at tbc 
drsc1·iption, we are entirely unacquainted with the l1ar~ sam.e time it 01mns the injertion-cock. rr11c risillf,;-pipe 
ticuhll' mode in which he applied the power of steam. It hciug· still full of \Vatcr, a stream of cold "ater 111·ocel'd3 
docs not appear, however, that he met with sufficirnt c11- througl1 the pipe c, and enters the l'eceivr1• in a sliower. 
C011ragrmcJ1t; and this useful discovery was Joug nc- This instantly corn.lensrs the steam in tile receiver, and 
glcdecl. produces a Yacuum as bcfort>; in consequrnr·c of wl1irh, 

Towards the end of the century, captain Savary, aper- the water from the well is again forced up b) the external 
son of ~rrat ingenuity, having probably seen the account prtssurc of the atmosphcl'c, and the rccciv('l' is again 
of tho nw.rrpiis of 'Yorcester's ilwention, was conYince<l filled with water. The l'rgulato1· is thrn tul'ned, \\hirh 
of its p1·acticahility, and succecdrd in constnwting a. shuts the injcction-co<:k antl OJ>rns the stt~am-cock, \\hid1 
machine of this kind. He obtaiued a patrnt for the i11- 11e1·mits the steam from the boilrr to lll'ess upon the wa~ 
vention, and erected several steam-engines, \\ h ich he de- ter. and again force it up the rising-pipe. rrhis 011cra
scl'i1Jed in n. book entitled "The Miner's I-i'l'irnd,'' pub- tion tilling the l'eccinr with water by means of a vacuum 
lished in 1696. pl'oduce<l in it, and forcing it up the rising-]iipe by the 

The following is the <lescription of his machine, as im~ pressure of the steam from the boiler, is constantly re-
provrd by himself: prated, by merely turning the regulator, wl1irh shuts 

, a (l'late Lii. fig. l) is a strong boiler, built in a fur- and opens the steam-cocks and injection-cocks alkl'-
narc for grnrrating steam. From the top of tliis hoilcr nately. 
thue pl'occeds a pipe, b, whirh conveys the steam into This construction of th<l steam-eng>ne is extrcmrly 
anothrr strong vessel, r, called the recci~er. This pipe simple, and might prrhaps be succcsoru!Jy applied for 
has a cork at c, called the steam-cork. In the bottom of some pui•poses. But it has sc\·e1·al con,ideralilr drfects. 
the rrcrivc1· is a pipe s, which communiratrs with the It may readily be apprehendrd, that the artion of the 
risi11g-pipc H n k, th~Jowcr end of which is immersed in tlirect steam on any definite surface (such, for example-, 
the well from which the water is to be misrd. Imme- as a square inch) will be exactly eqnal to the re-ac
diately below the place where tlie pipes enters the 1:is- tion of the water which is forced up; and consequent!~, 
ing-pipC', there is a ,·alve, n, opening upwards. A simi- that Savary's engine will require steam more ela.cihc 
Jar valve is also plarecl at i, above the pipe S. Lastly, than the air of the atmosphere, in C\ery case except 
there is a pipe e, which branching off from the 1·ising- whc1•e the water is raised no higher than it can be by 
pipe, enters the top of the receiver. This pipe has also tl1e vacuum that is produced, and the pl'essure of the at
a cock, d, called the injection-cock . The mouth of the _ mos1ihere. Vfhen the water is forced up througl1 t~e 
piper, lias on the end I' a nozzle, pierced full of holes, rising-pipe, every square inch of the boiler must sustain 
pointing from a centre in every direction. 'fhe keys of a pressure equal to a rolumn of water an i~ch squ,:u;e, 
the two cocks c and d, are united by the handle h, called and of the height of the pipe above the boiler. 1 his, 
the regulatol'. therefore, rcquit·es very strong vrssrls. and sr,•cral BC· 

The mode of operation is as follows: Let the regulator cidents happen by their oursting when the safety val« 
be so placecl, that the steam.cock c be open, ancl the in- is Joadrcl too much. 
jection·rock d shnt: put water into the boile1· a, and But the g1·eatest defect of this machine is the great 

~adk~At t~1~1;·ec;;~:~r~~~~t r:;~;~i~~ w:,,1t e~;;~r a;:'.e" t~~ ~i ;;~~~~ ~[ ~~·~7;;.~"! ~~:~2~0~~~~~~~~'~1~J~: i:~r.~ ~~ 
Defore contah1ed; a considerable "quantity of steam will ceiver, it is con~ei1sed .with g~eat r"piditJ; and ~he wa· 
be at fii·st condensed by the cold sides of the receiver; trr does not l>egm to yield to its preosurc, until its sin:· 
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face i.9 so l1ot, as not to contlensc any more steam: it now 
dcsc<·mls; but as by that, a new part of the side of the 
receiver i~ exposed to the stram, mo1·e is con<lrnsccJ, so 
that a consideration of the steam is going on all the while 
the water is <l(·scending. ·This too must necessarily be 
rrpcatrd every stroke, as the receiver is cooled ernry 
time it i• filled with water. 

Mr. Savary succC'etled in raising water to small height<;, 
anil erected sc·vc•1·al engines in different pa1·b; of Eug
lancl; but he could make nothing of deep milws. Many 
attcm()tS ham been mai.lc to correct these <lefocts, but 
hitherto without much success. 

[11 tLc bcf~iuning of the eighteenth century, Ncwcomen, 
an ironmonger OL' smith, and. Crauly, a glazier at Dart
mouth, in Devonshil'c, first conrei\'ed the project of ap
plying a viston with a lever, and other macliinel'y. They 
were contented to share the profits of the invention with 
Savary, who p1•ocured a patent for it in 1705, in which 
they were all three joined. 

Fig. 2, exhibits a ~ection of N ewcomen's engine: tt 
is the boilrr. built in brick-work. In the top of the boil
er is a. steam-pipc>, c, communicating with the cylinder, 
6, which is of metal, and is bored very truly. The lowCL' 
aperture of this pipe is shut by the plate n, which is 
ground very fiat, so as to apply very accurately to 
the whole circumference of the orifice. This plate is ral
ICll the regulator, or steam-cock, and it turns hol'izon
tally round an axis o, which passes through the top of 
the boiler, anrl i• fitted by grinding to the socket, so as 
to be steam.tight. 1t is opened and shut by a handle fix
ed to its axi&. 

In the cylinder b is a solid piston, p, well fitk.d into 
it, and made air-tight by a parking of leather or soft 
rope, well filled with tallow; and for greater security, a 
small quantity of water is kept above tl1e piston. 

The piston-rod dis suspended by a chain, whirh is 
fixed to the upper extremity of the arched head e of the 
great lever, or working-beam, t f g, which turns on the 
gudgeonf. There is a similar arched head g, at the 
other end or the beam; to the upper extremity or which 
is fixed a chain, carrying the pump-rod h, which raises 
the water from the mine. 

The load on this end of the beam is made to exceed 
considerably the weight of the piston at tl1e otheJ" ex
tremity. 

At a small 11cight above the top of the cylinder, is a 
cistern callrd thr injcction-cistci·n. i. From this 1lcscends 
the injcctio11-pipr, T,·, which entm·s the bottom of the ry
lindcl', and terminates in a nozzle pierced with holes. 
This pipe has a cock, t, called the injection-cock. 

At the opposite si(lc of the cylindei" a little above its 
bottom, there is a latrl'ftl 11ipe m, turniug u11wa.1·ds at tile 
extmnitJ; and there covet'ed by a clack-valve, called 
the snifting.valve, which has a little dish ronnd it, to 
hold watcl' for kee11ing it air-tight. . 

Thrl'e prorreds also from the bottom of the cyl mdel', 
a pipe g, of which tl1e lower end is turned upwa.rd8, and 
i1t CO\"Cl'Cd with a valve r. This part is immcL·scd in a 
cistrrn of wakl', railed the hot-well, and the pipe itself 
is railed the eductiun·pipe. 

Lastly, the boiler I. furnished with a safety valve, cal
led thr puppet-clack, in the same manner as in Savary's 
engine. 'l'his valve is generally loaded with one or two 
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pounds in the square inch, so that it allows the steam tu 
escape when its elasticity is one-tenth greater than that 
of the atmosphere. Thus all risk of bursting the boiler 
is avoided, the pressut·e outwards being rnry moderate. 

When the cistem for the injection-water i, cannot ho 
supplied by pipes from some more elevated source. water 
is raised by the machine itsrlr. A small lifting-pump. s, 
is worked by a rod ,,, suspended from a small arch up
on the great beam; this forces water tlu·ough the pipe t 
into the injection-cistern. 

The pal't• of the engine being now described, the ope
ration is as follows: 

Suppose the lliston and lever in the position repre
sented in the plate, and the water in tho IJoilrr in a state 
of ebullition, the steam and injection-cocks being shni. 
Having opened tlm steam-cock, n, the steam from the 
boiler will immetliatcly rush in, and Oying aU over the 
cylini.lcr, will mix with the aii·. 

Much of it will be condensed by the cohl surface of the 
cylinder and piston, and the water produced from it will 
tl'irkle down the sides, and run off by the educt;on-pipe. 
This condensation and waste of steam will go on uuti~ 
the whole cylinder anll 11iston be made as hot lL'i boiling
water. 

When this happens, the steam will begin to ic;suc 
through tbe snifting-rnkr, sluwly at fir.'it, amt cloudy, 
being mixed with much ai1·; lrnt, by degrees, it will I.Jc
come more transparent, having cal'l'icU off the greatest 
iiart of the air which filled the cylilllkr. 

When the attendant perceives that the blast at th" 
snifting-valve is strong and steai.IJ1 , a.n<l t.he boiler is sup
plied with a steam of propc1· sh'ength, appearing by the 
renewal of its i.lischarge at the sal'ety-valvc, which had 
stuppcd while the cylinder was lilling, he shuts the steam
cork, n, and opens the injection-cock, l. 'l'he pressure of 
water in the injection-pipe forces some out into the cylin
der, which condenses the steam an<l forms a partial va
cuum, as explained above. 

The upper side of the pMon is now exposed to the 
wholr pressure of the atmospl1cre, which, not being coun
terbalanced on the under side, will act with its whole 
force on the piston, and, provided there be not too much 
wci.!:)ht on the other end, will raise it, the piston going 
to the bottom or the cylinder. 

"'hen the piston has gone down ns low as necessary, 
tl~e injertion-cock is shut, and the steam-cock opened. 
The steam, which has been accumulating al.Jove the water 
in the boiler, during the time of the ilescent of the JJiston, 
and is nuw issuing through the puppet-clack, as soon as 
the steam-cock is opened, rushes ,;olently into the cy
linder, having a greater elasticity than that of the air. 
It therrfore immediately blows open the snifting-valve, 
through which it d1·ives out tl1e air that hatl been disen
gaged froni the injection-water. 

At the same time, the water which had been injected 
before, and the condrnsed steam, run out through the 
edurtion-pipe,g, and lifting up the valve, r, How into the 
hot-well. 

By the admission of the steam under the piston, the 
prr.sul'e of the atmosphere on the top is counterbalanced, 
and the piston is free to move upwards or downwards. 

But the other end of the beam being broader, so as to 
be heavier than the piston, now raises it to the top of the 
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at first a little confused, by there seeming to be only 
onr stC'nm-pipe for communicating l>ctween the cylinder 
and the condensrr; but the difficulty is clrarcd up, by 
rep1·esenling both the pipes, as in :fig. 4. 

F'ig. 5, is a longitudinal section of the boiler, rrp1·r
senting the mode of supplying it with watei., and the 
safety-vah c and cocks. f is a small cistcm, wliirh is 
supplied with watrr from the hot-wrll, as reprcscntl'd in 
fig. S; from the bottom of this cistern, a pipe goes down 
almost to the bottom of the boiler, where it turns up a 
little, to 11rcvcnt the entrance of the steam which rises 
from the bottom. F1·0111 the side of this cistern, is sup
portetl a f'rn1all lcve1·, to one rnd of which is fastened a 
wire, that carries a stone which bangs in the water of 
tlie boiler; the other end of the lever suppo1fo1g also by 
a wire, a valve that shuts the top of the pipe that goes 
down from the cistern. Now, supposing the stone just at 
the surface of tl1e water, aud balanced by a weight at 
the opposite end of the le,-er; it is evident, that by the 
Jaws of hydrostatics, already explained, a certain part 
of the weight of the stone will be supported by the water, 
so Jong as it continues immersed in it; but if a part of 
the water evaporate by buili•g, a ]ll'Opo1tio1ial part of 
the stone will be abo,rn the watt>r, consequently the stone 
will bear mo1·c 1111011 the lever, and raise the weight at 
the other end; but in raising that weight, it a)so opens 
the valve in the small cistern, and admits water until it 
stand at the same height in the boiler as before, and then 
the valve and the stone being again in cquilibrio, the 
valve remains shut until a new quantity is evap01·atc<l. 
By this means the sup11ly of water is very gradual, how
e,•cr, and not by fits and starts, as hcl'C dcsrr1l..1etl for 
the sake of illustration. 

It is found by experience, to be a much better method 
than a ball-cork, and the regular su1>J>lying of the boil
er with water is of the first importance. As a check up
on this, and to know perfectly the height of the water in 
the boiler, there are two cocks, g and h, one of which 
reacheB nearly to the surface of the water when at its 
proper height, and the other enters a little below the 
surfacr. 

It is el'ident, that if the water be at thejusthcight, and 
you open g, steam will issue; and if h be opened, water 
will be driven out by the pressu1·e of the steam. But if 
water come out from g, then the water must be too high 
in the boiler; and if steam issue from h, then the water is 
too low. By this means, it is easy to know at all times the 
exact height oflhe water in the boiler. 

i is a safety-valve, to prevent the bursting of the boiler 
by the steam growing too strung; k is the pipe which con
veys tl1c steam to the engine. 

Fig. 6 is Mr. Cartwright's ste.am-er1ginc, the construc
tion of which evinces much ingenuity. a is the cylinder, 
which is supplied with steam from the boiler through the 
pipe b; c is the pi ston in the act of going up; dis the pipe 
that corn.lucis tlrn steam iuto the condenser e, wl1ich 
consists of two cylinders, one within the other, leaving a 
small space between them, into which the steam is admit
ted; while the inner cylinder is filled with cold water, and 
also the external C) liuder surrounded by the same; so that, 
by this means, a vel'y la1·ge surface of steam is cx11osed, 
though no 1vater is suffered to come into actual contact 
with it. 

To the bottom of the piston. c, is attached a rod with 
nnothrr piston, c, wor·kiug in the 11i1>r d. Whe'n tho 
11iston e anivcs at tlte bottom of the C) lind<'r, a lahe 
\\ hirh is in the piston, is openl"<l hJ its pt't's!->ing against 
tlie bottom, and oprns a communication \'rith tl1c conden. 
8Cl', \\ hibt tl.e_ spring/~, flxr<l to the rod of tl1e 11ic:;to11, sliut'i 
t11c ntlve, wlrn h admits the steam from the I.miler. The 
steam, the1·rfu1·r, bri11g thus conckusrll, runs into the 
lowc1· ]>ipeJ. The piston e, alTiving at the bottom of the 
11ipe in which it \\orks at the same time with c, l•l'esscs 
11p0n the condcnse1l water, shuts the val\'t' f, and forces 
the water up tl1e pi11e g, into the bi .x Ii. Tlir air nliirJ1 i!t 
disrnga~etl from_ t_he w~tci·, · iscs fo the toJl of tl1c box, 
and, by its el~st1~1ty, fol'rcs. the water th1·ough the pipe 
i, which rnn1es 1t back agam 111to tlic bo1lt:r. When the 
air accumulates in the box to such a deg1·ee as to drprrss 
the water, the ball-cork falls with it, and 011c11s a 1ahe 
in the tu11 of the bux, \Ylm.h suffo1·s some of the ail' tu 
escape. 

When all the steam is condensl'd, the motion of tht 
fly attached to the machine bl'ing:s the. piston "I' a.~ain, 
its valve now rcmammg shut lly its wr1gl1t. On ar1fri11g 
at the top, it 111·cssrs up the stcam-•ir::1ln, which atlmit.s 
the steam from lhe boiler to force it do11 n as before. 

l and 1n. arc two Cl'anks, upon whose axis arr two equal 
wheels wo1·king in eat.h oth~r, for tl1c Jllll'}JOSe of tonYrr
ting the pCTpendicula1· motion of' the pibtcm-1·o<l into a 
rotatory motion, for working the madiincry attacht'd 
to it. 

Bnt the most valuable part of tliis engine is in the 
construction of the piston, which Mr. Cartwright made 
wholly of metal, and so as, by means of springs, to fit 
the C) linder very exactly. This not only saves the ex
pense and tl'ouble of packin,i;-, which they are obliged 
frcque.ntly to renew in all otliel' engi11es, but also saves a 
gl'cat tlcal of steam, on account of the more accurate fitting 
of the piston. 

As it is evident, from it• construction, that the whole 
of the steam is brought back again into lite boiler, it af. 
fords the means of employing ardent spirit instead of 
water, and thus saving a great <lea} of fuel. 

This machine seems to be peculiarly applicable to 
imrposcs requiring only a small power, as it is nnt cxpcn
Bivc, and occupies little room. 

It would far exceed the limits of this work, to enter 
into an examination of all the steam-cugines tm·eutfd by 
dift'et·ent persons. It is sufficient to mention, that no 
engine of this kind has been found,· ujlOn careful trial, to 
be superior to those of .Mr. Watt. 

From this brief description of the steam-engine, the 
reader will be enabled to pcrrrive the nature, and appre
ciate the value, of Mr. Watt's improveme11ts. It had 
hitherto been the practice to rondrnse the steam in the 
cylinder itself, by the injection of cohl water; but the water 
whirl1 is injected acquires a ronsidel'ablc drgree of heat 
from tl1c CJ!i11der, and being placed in -.ir highly rarefied, 
pa1·t of it is converted into stt·am, ''"·hich rcsi.sts thr piston, 
and diminishes the 11ower of the cnginr. When thrsteam 
is next admitted, part of it is conve!'ted iota water by 
coming in contact with the cylinder, which is of' a lower 
temverature than the steam, in cn11sequcncr of thr de~ 
strurtion of its heat by the injection-water. By rnnden· 
sing the steam, therefore, in the cylinder itself, the 
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resistance tn the piston is increased by a partial repro
duction of thi-; elastic vapo111·, and the impelli11g power 
is diminhihed by a partial dcstl'llrtinn of tlic stram 
whirh is 1wxt a1lmittcd. Uoth thr,\C' inronn,nirn r rs Mr. 
Watt has in a grrat measure avoided, by using a ron
dl"n~cr separatr rrnm the rylinde1·, and enrircled \\.rith 
cold water; and by s111·1·ournling the cylinder with n 
wooden case. and intr1·posing light wood-ashes, in order 
to prevent it• heat from being abstracted by the ambient 
air. 

The greatest of Mr. 'Vatt.'s improvemrnts consists in 
his em1•loying the steam both to elevate antl tkp1·rss the 
piston. In the engirn·s of Newcomcn and lkighton, the 
steam was pot the impr•llin.i; powel': it was used mm·ely 
for produrrng a vacuum below the piston, which was 
forred down by the ]>J'r-.ssurc of the atmosphrrr, and ele
vated by the counterweight at the farther rxll'emity of 
the great beam. The cylinder, thCl'eforc, was rxposcd 
to the extrrnal air at C'\'e1·y descent of the piston. and a 
ronsit\erable pnrtion of its heat being thns absb·artccl, 
a corresponding quantity of steam was of consequrncc 
destroyed. In Mr. 'Vatt's engines, howrvcr, the rxtcr
nal air is excluded by a metal plate at the top of the 
cylimle-r, which has a. hole in it for admitting the piston
rod; and the piston itself is raised and dept·essed merely 
by the force of steam. 

When thcsr improvements are adopted, and the rngine 
is constructed in the mmit perfect manner, there is m1t 
above! pa1't of the stram consumed in heating the appa
ratus; and, therefore, it is impossible that the engine 
can he l'l'ndered ! more powerful than it is at 11resent. 
It wouhl be very dcsi1·alilf', however, tlrnt the force of 
the piston could be proprl'ly communicated to tl1e ma
t~hinery without tlw inter·vcntion of the g1·rat br,am. 
This, indeed, has been attempted by Mr. Watt, wl10 has 
employed the 111ston-rod itself to drive the machinery; 
and Mr. Ca1·twl'ight has, in his engine, convctted the 
t>crpendicular motion of the piston into a rotatory mo
tion, by means of two rranks fixed to the axis of two 
equal wheels which work in each ()the.r. Notwithstanding 
the simplicity of these methods, none of them have come 
into grncral use; and Mr. Watt still prefr1·s the interven
tion of tl1e great beam, which is generally made of hard 
oak, \Vith its heart takC'n out, in order to pre rent it from 
warping. A considerable quantity of 11owcr, however, 
is wasted by dragging, at every stroke of the piston, 
such a mass of matter from a state of rest to a state of 
motion, and then from a state of motion to a state of rest. 
To prever1t this loss of power, a light frame of carpentry 
hos been em1iloyed by several enginee1·s, iusteacl of the 
solid beam; but after being used for some t.ime, the wood 
was genrrally cut by the imn bolts, and the frame itself 
was ofkn instantaneously c..lest1·oy<'d. In some of the 
engines latrly constt·ucteil by l\lr. Watt, he has formed 
the great beam of cast il'On. and while he has thus added 
lo its durability, he has at the same time diminished its 
":eight and increased the power of his rnginP. 

Enrouragcd by Mr. Watt's success, scve1·al improve
IDrnts U]lon the steam-engine have been attempted by 
~ornhlower, 'I11·evethick, and rnany othrr cugincers 
·~ fo:ni;land. But it 1loes not appear that they have 
~1thrr inrreasrd the powcl' of the rnginc, or diminished 
its expense, It appears, on the contrary, that many of 

thesr prrternled improvements, cxceptin!;' those of Hon1-
blowrl'~ consist merely in ha\.-ing adopted Mr. "·att's 
cJi~co\·er1es, in such a manner as not to iuf'riuge upun hi~ 
pat1•nt. 

Some timr since, 1\Ir. A1'thur Woolf annnunced to the 
public a dis"ovc1·y respecting the cxpansihility of gleam, 
which 1n·o1nises to be of wry ('Sscntial utility . . Mr. Watt 
had formo1·ly ascertained, that steam which art.11 with the 
expansive forrc uf four pounds per square inrl1. ~lgainst 
a safety valve exposed to the weight of tl1C atmO!:i!JhC'l'e, 
after expanding itself to four times the volume it thus oc
cupies, is still equal to the pressure of the atmosphere. 
But Mr. Woolf has gone much f'arthc1·, mld has prnvccl, 
that quantities of steam, havin.~ the Corre or 5, 6, 7, s, 9, 
10, &c. pounds 011 every squa1·e inch, may be allowed to 
expand 5, 6, 7, 8, g, _10, &c. times its volume, anti will 
still be equal to the atmosphere's weight, prnvidcd that 
the cylinder in whic11 the expansion takt's plare, hns the 
same temp\.' rature as the steam before it began to expand. 
It is cvi<lcnt, however, that an increase of tempcl'ature 
is necessary both to produce and to maintain this aug
mentation of the steam·s expansive force above the Jll'CS
sure of the atmosphere. At the temperature of 212° ot~ 
Fal1renhcit, the force of steam is equal only to thQ pt'CS
sure of the atmosphere: an<l in order to gh•c it an artdi
tional elastic force of five pound8 pe1· square inrh, the 
temperature must IJe inC'l'eased to abnut 2274°; when it 
will have acquired a powrr to expand itscif to 11\'e tinH'S 
its volume, and still lie equal in p1·essm·c tu the atrnosplirrc, 
and capa!Jlc of bein~ applied as such in the wol'king of 
steam-engines, accoi·ding to his invention. The ratio of 
othci· p1·cssu1·es, temperahu·es, and expansive forces of 
steam, is shown in t11e following table; which gh•rs the 
relative JH'tssure per squat'e inch, temperatul'es, and cx
pa!1sihi~ity of steam! a~ dcg1:ecs of heat al.Jove the IJoiling 
pomt oi water; !Jeg11111111g with a temperature of steam of 
an elastic force eriual to ti ve pounds per square inch, and 
extruding to steam able to sustain forty pounds on the 
square inch. 

Table of the pressures, femperatui·es, and. expa.nsibi!ity of 
steam, eqnal to the force of the atmosphere. 

J.:la,.ic focce .of """'I l>eg•·ee.' o.f •empb-,No. of limes its volume 

r~~t.;::~:'.~~~~ 
0

If.~ ~~~d:;:::·I: ~:~Hi~:~~:~;~:~:~ 
ing upon a safety I pans.ve focces in •hel •n<l still continue e· 
valve. pn::ceding column qu:il to the pn·s~urc 

ofthe:i:mosphe re. 

""··~~"-···\ '"··;:~!"' I ""·~""· . 

j I mt I j 15 250f 15 

~~ I ~~!! I ~~ 
35 2~8 35 
40 282 40 
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In this manner, by small additions or temperature, au 
rxpansive po" er may be given to Hteam, which will enable 
it to expaml 50, 100, 200, soo, &.r. times its volume, autl 
still have the same force as the atmosphere. 

Upon this principle l\11'. Woolf has taken out a patent 
for Yarious improvements on the steam-en.~;ine, a short 
account of wh .ch we sh.JI subjoin in the words of the spe
cification. 

"If the engine he constructed originally with the in ten· 
tion of adopting the preceding improvement, it ought to 
ha\'C two stcarn-vcssels of different dimensions, according 
to the expansirn force to be communicated to the beam, for 
the smaller steam-cylinder must lm a measure for the lar
ger. I~'or example, il'stcam of 40 pounds the square incl~ 
is fixed on, then the smaller steam-vessel should be at least 
one-fortieth pai·t the contents of the larscr one. Each 
stcam-,·cssel should he fu1·nishe<l with a piston, anc.l the 
-smaller cylinder should have a communication both at its 
topaml bottom, with the Uoilcl' wliich supplies the steam, 
which communications, by means of cocks or valves, are to 
be alternately opened and slrnt during the working of thn 
engine. 'l'hc top of the small cylinder should IHl\'e a 
communication with tile bottom of the lat·gr1· cylinder, 
11ml the bottom of the smaller one with the top of the larger, 
with propn means to open and shut these altcma.tcly by 
cocks, valves, or any other cuntriYance. Aud both the 
top a.nd bottom of the lar;;cr cylinder should, :' hile the 
c·nginc is at work, com!nunic~te altrrnatc~y w1tl~ a co11~ 
<lensing vessel, iuto which a Jet of water 1s adm1tteLl to 
hasten the com1cnsatioJ1. Things being thus arranged, 
when the c1~ginc is at work, steam of a high temperature 
!s a.dmilted from the boiler to act by its elastic force on 
one side of the smaller' piston, wl1ilc the steam which had 
last mornd it has a communication with the la1·ger cylin· 
der, where it follows the larger lliston now moving to. 
wal'ds that end of its CJ linder which is open to the con
<lensing vessel. J,et both pistons cm! their stroke ~t nne 
Hme, and let us now suppose them both at the top ol their 
rrspcctivc cylindel's ready to descend; tl1cn the stram 
of 40 pounds the square inch, eutel'ing abo\'e the smaller 
piston, will cany jt downwards, wh~lc: the steam be.low 
it, instca<l of being allowed to escape mto the atmosphere, 
or applied to any other pu111osc, will pass iuto the larger 
cylindel' above its piston, which will take its downward 
stroke at the sa.me time tl1at the piston of the smaller cy
·1inder is doing the same thing; and, "hilc this goes on, 
the steam which last filled the la.1·ge1· cylinder, in the up
ward str-0ke of the c11gine, will be pm;sing into the con~ 
densc1·. to be condensed in the dowmvar<l stroke. When 
the pistons in the smalll'J' and larg·er C}limkr have thus 
l1ecn made to descend to tlie bottom of their cylintlcws, 
-then the s!cam from the boiler is to be shut off fl'om the 
top, and admitted to the bottom or the smaller cylill~Cl., 
and the communicatjon between the bottom of the smader, 
and the top of the larger cylinder, is also to be cut off, 
and the communication to be 01iencd between the top of 
the smaller and the bottom of tl1e Jar·ger cylinder; the 
steam which, in the downwal'd stroke of the engine, filled 
1 he la1·grr cyli11tlcr, IJcing now opcne<l ti) the con<lcnscr, 
and the communication between the bottom of the 1al'get• 
cylin<ler and the condenser cut off; an.I so on a.lternately, 
admitting the steam to the different sides of the smaller 
_piston, while the steam last atlmitted into the smaller cy-

lintier passes aHernately to the different sides of the larger 
piston in the !a1·ger cylinder, the to11 and bottom of winch 
are made to communicate alternattly "ith the cotHlenser. 

''In an engine where these improvements are adopted, 
that waste of steam which al'iscs in other engines from 
steam passing the piston, is totally prevented, for the 
steam which passes the piston in the smaller rylinder iJ 
received into the larger.'' 

Mr. Woolf has al;o shown how the precedin.~ ar. 
rangcment may be altered, and has })Ointctl out ,·a1foU!1 
ot11c1· motlif1cations of his inYC11tion, and the method of 
applying his impro,·cment:s to steam-engines which arc 
already constructed. 

On the power ef stea11t-engines, and the method of com
pziting it.-From tlic arcount which has hcrn g'iren or 
the steam-engine, and the me.de of its oprl'rtlion, it must 

. be evident that its powe1· depends 111>011 the brcatllh and 
Leight of the C} linder, or, in o,thcr words, ~m the arra 
of the. piston and the length of its stroke. ll we s1111posc 
that no fo1·ce is lost in ov('rcoming the inertia of the 
great beam, and that the leve1· by which Ute power acts 
is equal to the lever of resistance; then, II steam of a 
crrtajn elastic force is a<lmitted above the piston, so as 
to pt·ess it down.wards with a force of a little mm·e than 
100 pounds, it will be able to raise a "eight of 100 
pounds hanging at the end of the great be~m. \\lien the 
piston has descended to the bottom ofthecylmder, !11rough 
the space of four foet, the weight will have risen through 
the same space; am! I 00 pounds raised tl1~·011gh t~e 

~:~~~~~s0 ~l~~u~1~~~1t~,~~~~~1~~ ~1~~ ~~:~~,~~te~~~~=· p~t~);fr ~h~ 
area of the piston, and the length of the cylinder, are 
doubled, while the expansive force of the steam, and the 
time of the pi~ton's <lesccnt, remain the same, the me~han
ical energy of the engine will ~e quackuplc, ancl will be 
rep1·esented by 200 pounds raised th.-011,1\'h the spare. or 
eight feet during the time of the 111ston s clescri!t. 1 he 
powc1· of steam-engines therefore 1s, cretc1:1s pal'1li11s, m 
the compound ratio of the area of t.he p1r:it,on, and t.he 
Jengtli of the stt·oke. These observatwns, bcm~ Jll'C'!JIS
cd, it will be easy to compute the power o! slearu-c11gincs 
of any size. 

Thus, let it be required to detnmine. tlie _power ~f 
stearn-engines, whose cylinder is twcnt) -lour me-hes_ d1-
amcter, and which make twenty-two double strok.t·s in a 
minute, earh stroke being five ftct long, and the lurce of 
the steam being equal to a pressure of tweh:c pound• 
avoinJupois upon c'l-·ery square inch., The. diameter of 
the piston being multiplied by it., c1:·cumkrenc.e, aml 
divided by four, will give its m·ca rn square rncbes; 

thus24 X S.1415 X ~4=452.4 tl1e number of squai•e 

.inches e~po5c~ to the pressure of the steam. Now if ..-e 
multiply this area by twelve pounds, the pressure upon 
c,·e1·y square inch, we shall have 452.4 X B=54~8.8 
)lomuls, the whole pressure upo.11 U~cpiston, or th~ weight 
wbich the engine is capable of rarnng. But srnc~ the 
engine pe1•furms 22 tloublc strokes, fh•e feet Iu:1g, JD a. 
minute tlic piston must move tlJl'ough £!2XJxe:=£!20 
.feet in the same time; and theJ'efore the powcl' of thee_n-

ine will be represented by 5428.8 1101111ds HOtl'dupol8t 
~aised through 220 feet in a minute; or liy 10.4 hoi,'Shead' 
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of water, ale measure, raised through the same height 
in the same time. Now this is equivalent to 5428.8X220 
:::l l9.:lJ36 pumu.ls, or 10.4)('220=2288 hogsheads l'aisc<l 
through the height ol' one foot in a minute. This is the 
most unequivocal expl'cssion of the mechanical powe1· of 
any machiuc whatevrr, that can pnssibly be obtained. 
But as steam-engines wrrc substituted in the room of 
hm'SCS, it (\a.'l been customary to cakulatc theit• mechani
cal encri~Y in hnrsc-p{Hvr1·s, or to find the number ol' 
horsrs which cuuhl pP1· >1J1·m the same work. 'This indct'tl 
i~ a ycry vague cxp1·cssi1Jn ot' pnwe1·, on account of the 
diffe1·cnt degrees of stt-ength which diffoi·ent horses pos
sess. Hut still, when we are told tbat a steam-engine is 
equal to 16 horsr-;. we have a mol'e distinct conception of 
it~ p'•WCI', than when we are informed that it is capable of 
raising a number of' pounds through a certain space in a 
certain timt'. 

MrsS1'8, Watt an<l Boulton suppose a lw1•so capaille of 
raising 32,000 pounds ;woi1·dr1pnis, 011e fnot high in a 
minute, while D1·. Desap:uliers makes it 27,500 imumls, 
an1l Mr. Smcatnn only 2::!,9 L6. Lr we divide, thet·cfiwe, 
tbr numlwr of poun1ls which any steam-engine can l'aise 
one- foot lii~h in a minute, by these three numbe1·s, each 
quotient wil1 represent the number or hot·ses to which 

I the engine is equivalent. rfhus in the present example, 

u 9u 35 = 37t horses according to Watt aml Boulton; 
J2000 

1 ~~~~~6 = 43j hot•scs, according to Desagulicrs; and 

1~~~~~6 = 52-j- horses, according to Smeaton. In this 

ralculation it is supposed that the en~ine works only 
ri.!!i'ht ltoui·s a day: so that if it Wl'ought <lurin~ the 
wholt.' 24 liom·s, it would Ueeq11ivak11t to tlwkc the num
ber of linrses founrl IJy tltc prer.eding n1lr. '\Ve raunot 
help observing, a11cl it is with sinct-re pleasure that we 
pay that tribute of respect to the honour and iutegi·ity of 
Messrs. Watt and Boult@n which ha.; cverv wlu•re been 
paid to their talents and genius,-tllat in eStima.ting the 
~owerof a Jiorse, they have assigned a v;-iluc the most un
lavourallle to tl1eir own ir1tc1·csts. \Vhile ~fr. Smraton 
anil Dr. Dci:mgulicrs would have made the engine in the 
pl'fceding rxample equivalent to 52 or 43 horses, the pa
~·ntccs them<elvcs state that it will perform tho work only 
of .:3;", How unlike is this conc.Ju1't to some of our modern 
invcnto1•_q, who a-,rribe powers to tlieir marhines which 
rannnl pur-;siUly belong to them, and empl!1y the meanest 
art11 for emmaring the publir! 

Rl•fol·e we conrJude this ar·tirle, we shall stat~ the prr
forma.ntc of some ot' these cnginl"s, as determined by 
e~perimcnt. An cn.~ine wl1ose cylin<ler is SI inc hrs in 
dta1nrter, and wl1ieh makes 17 double strokes ver mi~ 
nute, is equivalent to 40 horses, working day aud night, 
and burns 11,000 pounds of Staffordshire coal pc!' 1lay. 
When the rylinde1· is nineteen inchrs, and the engine 
makes 25 sti·okcs of 4 feet each pc!' minute. its power is
•qual to that of 12 horses wol'king ronstantly. and it 
bur~s S,700 pounds of coal':! per day. And a C) limkr of 
24 mrhrs which makes 22 strokes of 5 feet earh. per-

,, fnr111.l;j the work of 20 horses, working constantly, an<l 
burns 5,:rno poumls of roals. ~fr. Boulton has esti
mated their performance in a dilferent manner. He 
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states, tl1at one bushel of Newcastle coals, containing 34 
pounds, will raise 30 million pounds one foot high; that 
it will grind and dress eleven bushels of \\heat; that it 
will slit an<l draw into nails 5 cwt. of i1·011; that it ''ill 
drive 1000 cotton spin<lles, with all the p1·cparativn ma
chinery, with the 11roper velocity; and that these cffect1 
are equivalent to ihe work of 10 horses. 

ENGINE to lower ltea"'Oy weights. This method was 
described nearly a cc11t11ry ago, and is as follows: Sup
pose it was rcq uircd to lower la1·ge stones from <-L build
ing; erect a frame A, set up a gin close Uy the si<lc of 
the wall, and let the Jrnllcy (Plate LL Engines, fig. 9.) 
he firmly attached to this frame. Ovel' thi~ pulley must 
pass a cord, one end of which C hos a hook to which_ 
the stone 01· other weight can Le fastened: the other en<l 
D carries a vessel, which may be filled with water from 
the resc!'voir l\i on thr ground at the liottom of the wall. 
Then, "liile one man is fixing the stone to the hook at 
the top of tl1e wall, let another put water into the vcs~ 
sci D at the Lottom till it nearly C<[lials the weight of 
the stone; after whir.h the stone will g1·adually tlrscentl 
to the gmun<l, while the nsscl D "ill be ranietl up to 
the funnel S, intu which the water may be p11111·cd, and 
thence ronnyc<l by a wooclC'n or Jcathcm pipe to M. 
'l'hen the vessel D may be s11ffc•·ccl to tlcscentl, and the 
hook C will be 1·aised to be fixr<l to another stone, and 
thus the operation may be repeated. 

The same method may Ue ac101>ted in lowering sacks 
fro~n a granary, &c. _The vclodty of the descending 
weight may Ue so rrgulnted as to hare any IH'OJJortion 
to that wliicl1 gravity impal'ts to bodies falling ft•t•ely: 
thus if W = weight to Le lowered, V that of the vessel 

W-V 
of water, then ~exprcsscR the ratio of ihc vclocity 9 

to that freely imparted Ly gravity wl1en denoted by unity: 
w 

thus if V = 2, the weigl1t will fall through tor 1G1 \,, 

2W 
or about :j- feet in the first second: if V =3' the 

weight will falJ through j- of 161\ or S~ feet, the friction 
not being taken into consiclrratinn. 

ENGINES, in military mechanics, are compound ma
chinrs, 111adeofone or more mechanical powe1·s, a<; lcrer.s, 
pulleys. screws, &c. in order to raist•, lH'oject, 01· sustain, 
any weight, or produce any effect which coul<l not be ea
sily effected otherwise. 

ENGINE to dri:ve fuses, consists of a wheel with a han~ 
tile to it, to raise a.certain weiglit, anti to let it foll 11fm11 
the d1·ivcl', by which the strokt•s bf'comc m1n·e equal. 

ENGINE to draw jilses, has a screw fixed upon a three~ 
lq;gcd stand, the Lottom uf whicl1 ha< a l'ing to pl are it 
1111on 1 e shell; and at the enc.I of the S( I'('\\' is fixecl a 
hand-screw by means of a Cl1lla1·, which bt• i11~ screwed 
on the fuse, lly turning the upper screw, 1raws out or 
raisrs thr fuse. 

ENGINEER, is commonly appli<'d to an oflirerwho 
is appointed to inspect aud co11tJ'i'>c au~- nttal k", <k
frnres, &c. of " fortified place, or to build or repair 
them. &c. 

The al't of fortifiration is an art wliir h ~- n11Jc;:; in n<'l'd 
of so many others, ancl who~r ob i<·r t i~ ~' ' c .. ff' n~i\ i> , 
and its operations nccompanird '~ ith b·J 1r,,u1y , adv~~ 
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drrumstancrs, that it is almost imp<Jssiblc for a man to 
rnald_' lii111s. ll' maste1· of it by <')..pt1·ientc a.lunr, even 
supp()srn,g liim l>orn '' ith nil tlie ach·antagc:s tJf grnius 
aml 11i..,position po!-.siblc fo1· the knowlcllgc and practice 
or that 1mporta11t at t. w r tlo nut lll'Ctrntl to deny that 
experience is of g1 rater cflkary than all the p1·cccpts in 
the \\Oriel; !Jut it Jias likewise rts inconvcnh.'?1ces as well 
as ils adrautagrs: its fruits are. of slow g1·owth; and 
~\11ot•\' C1: is routc·11t Vtith pursuing only tLat mcthml of 
rnstrurtum, seldom knnws how to act upon cmcrgencirs 
of all kintls, hd'ore ol<l age incapacitates him from cx
e1Tising liis emplo) nlcnt. Ex11cricnce traclics us throug·h 
the means or the l'1·r·u1·s we commit ourselves, what the-
01·y teaclu•s us at the exvense of otl1c1·s. The life of 
man l.Jcjng sho1·t, and 0111JOrtunitics of vracticc selt.lom 
liapprni11g, it is cci·tain notliing less than a happy gc~ 
nius, a great slrn1·c of tl1cory, an.l intenso application 
joinC'd to (·xpCl'icnce, can make au engineer expect to 
slii11c in his profl'ssion. "'hence it f"t1llows, t!tat less 
than the ll11·cc fil'st of those four qualities should not he 
a rccommc11<latio11 fol' the J'Cceptil•ll of a young gentle
man into the cm1>s of c11gi11eers. 

The fundamental stienrcs, or tl10st? absolutely neccs
sa1·y, arc arithmetic', geometry, mccl1anics, hy<li·aulics, 
and tlra\\ ing. Without ai-ithmetic, it is impossible to 
make a ralcL,lation of the extrnt, and to keep an account 
of the disl.Ju1·scments ma<le OJ' to Uc made; not· \\ithout 
it can an exact computation be matle upon any occasion 
whahtuenT. W ilhout geometry, it is impossible to lay 
tlowu a plan 01· map with truth and exactness, or settle 
a <lrauglit of a fol'titicatinn, or calculate the lines and 
angles, so as to make a just estirnatio\l, in 01'tlct· to trace 
tht.•m on tile grouu<l, and to measure the surface antl so
li~ity of theil' pal'ts. Mechanics teach us the p1·opol'
tions of Llie machines in use, and how to inc1·casf' or di
minish their powers as occasion may requit·c; alHI like
wise to judge whether those which our own imagination 
suggests to us will answer in practice. Hydraulics teaches 
us J1ow to conduct waters from one vlace tn another, to 
keep them at a certain height, or to raise them highc1·. 
~low flucutly sorver we may express ouJ"sclvcs in spcak
rng or writing, we can nenr gi \'e !'"o perfoct an idea as 
by an exact dra\\-ing; and often in fortification both are 
wanted, for which i·cason the art of drawing is indispen
sal:ily necessary for engfoeers. 

To the qualities above mentioned must be added acti. 
'll'ity and vigilance; lJoth which arc ahsoluttly m•ccssary 
in all 01rnmtio11s of wal', hut especially in tl1e attack of 
such places as arc iR expectation of succuu1·s. The be
sieged must have no time allowed them for considera
tion; one hour lost at such a juncture often prov~s il'l'C· 

pal'ahle. 1t is by tl1eir activity antl vigilance, that en
gineers often h1'ing the besieged tu capitulate much 
sooner than they would have done if those engineers had. 
not pushed on the attack with fil'mness and !'esolution. 
Want of vigilance and activity ortcn Jll'OCeed from il're
solutinn, and that from weakness of capacity. 

As the office of an cuginecr requires great natural 
~ualifirations, much knowledge, study, antl application, 
1t is hut reasonable that the pay shoultl be propol'tioned 
to that merit which is to he the qualification of the per
son employed: he must be at an extraordina1-y expense in 
his education, and afterwards for books and in•truments 
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for hisit~strurtion and impro\'Cmrut. as ~\·ell as for many 
other ll11ngs; and that he may be at hhcl'ty to pu1-. 11 e 
his studies with application, he must not ht• put to shifts 
for ncctssal'ics. It should likewise Lu_· ronsidt·recl, that il: an e.n.i_;inecr does his duty. lie his station what it will, 
Ins fatigue must be \·cry g1·rctt; ant.I to declkatc himsrlf 
~:~.~~: to that duty, he should he divested of all other 

The wor<l engineer is of mo<lcrn datr. and was first 
used about the year 1650, whrn n1pt;,i,i11 Thoma.Ci Rudd 
11atl the title of chief engineer to the king. lu 1600, the 
title given to engineers was t1·t~nrh-maste1·; and in 16'2~, 

~~~e~v;~i~~~n~~~l1!~~~~~ 1~~ni~ t:~~t1~!.1~~ s}:~ ~:~~~~~!~. ~~~~!; 
an cn.~;inC'CI' was called camp-master gr11c1·al, and some
times engine-master; l.leiu.i; always suboL·t.liuatc to tlic 
master of the or<lnance. 

At present tl1e COl'}JS of royal engineers in En.i:;land 
consists of one colonel in chil'f, one culuurl en sernnd, 
one chief engineer, 6ve colonl'ls, six lieutcnant-colom·ls, 
18 captains, 15 captain-lieutenants and captains, Jl 
lieutenants, and 16 second Iic11tcna11ts. The estaUlisb
ment of the corps of invalid engineers, rom1Jrist's a co
lonel, lieutenant-colonel, captain, captain-lieutenant :llld 
captain, first lieutenant, and secontl lieutenant. 

rrhe corps of royal engincet·s in Ireland consits of a 
director, colonel, lieutenant-colonel, major, captain, cap· 
tain-lieutenant and captain, <Lnd two Arst lieutenants. 

ENGRAILEU, or lNGllAILED, in hcralllry, a term 
derived from the French grele, hail; and signifying a 
thing the hail has fallen upon antl h1'!1ke olf the edges, 
leaving them 1·agged, or with Lalf-rounds or semicircles 
struck out of their e~gcs. 

ENGRA YING, the al't of cuttin.~ wood, metals, and 
p1·ccious stones, and repl'escnting thereon figures, letters, 
or whatever device or design the artist fancies. 

Engra\' ing, prnperly a lJranch of sculpture, is divid
ed into several other branches, acco1·ding to tlic matter 
whe1·con it is employed, and the manru.H' of perform
ing it. 

ENGRAVING, or gra"Ving as it is generally rallcd, is 
the cutting lines upon a copper-plate, by means of a Rted 
instrument, calkd a graver, without the u~e of aqua 
fol'lis. 

This was the first mode of pro1lucini; coppe~·pl~te 
p1·ints that was p1•artised; and is still murh used m h1s
tol'ical subjects, portraits, and in finishing landsrapes. 

The tools necessary for tl1is art aret grav('t'S, a s~ra
pert a l>urnishcr, an oil-stone, a sand~bag or cushion, 
an oil-rulJbrr, and some good charcoal. 

The g1.,n·ers arc instruments of tempered steel, fitted 
into a short wooden handle. 'l.'hey are of two sorts, 
squal'e and lozenge: the first is used in cutting ~ery 
hroatl strokes, the other for fainter and more delicate 
lines. 

The scraper is a three-edged tool, for scraping oft' the 

::~~~~ ra~!~~rti:{s ~~~lt g~::·~~~ d!~:·n~~l~~~n~~7.i~~ :~~b~; 
sc!'atches or holes in the rappel': they al'e of very hard 
steel, well rounded antl polished. . 

'l'he oil-stone is for whetting the graYers, etching· 
points, &r. 

The sand-bag, or c1111hioa, is for Ja.ying the plate upon, 
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fl>r the convenience of turning it round In any direc
tion. 

The oil-rubber and chat•coal, are for polishing the 
plate when necessary. 

As great care is requiretl to whet the graver nicely, 
particularly the belly of it, care must be taken to lay the 
two angles of the graver, which are to be held next the 
plate, tlat upo1t the stone, and rub them steadily, till the 
belly rises gradually above the Jilate; so that, when you 
lay the gra\'er Hat upon it, you may just perceive the 
light under the point; otl1crwise it will dig into the cop
per, antl then it will be impossible to keep a point, or 
execute the work with freedom. In order to this, keep 
your right arm close to your side, and place the fore
finger of your left hand upon that part of the graver 
which lies uppermost Olli the stone. When this is done, 
in order to whet the face, Jilace the Oat part of the li:m
dle in the hollow of yout• hand, with the belly of the 
gl'arnr upwal'ds, upon a moderate slope; am] rub the ex. 
t.l'emity, 01· face, upon the stone, till it has an exceed
ingly sharp point, which you may try u1rnn your thumb
nail. 

When the graver is too hard, as is usually the case 
'l>hen first bought, and may be known by the frequent 
breaking of the point, the method of tempering it is as 
follows: Heat a poker red-hot, and hold the graver upon 
it, within half an inch of the point, till the steel changes 
to a light straw-colour; then put the point into oil, to 
cool: or, hold the grarer close to the Dame of a candle, 
till it be of the same colour, and cool it in the tallow; 
but be careful either way, not to holll it too long, for 
then it will be to soft; and in this case the poi11t, which 
will then turn blue, must be tempered again. Be not too 
hasty in tempering; fo1· sometimes a little whetting will 
bring it lo a good conilition, when it is but a little too 
liard. 

To hold the graver, cut off that part of the handle 
which is upon the same line with the hclly,or sharp cllge 
of the grarcr; making that side flat, that it may be no 
obstruction. 

Huld the handle in tlie hollow of your hand; and, ex
tending you1·furc-fi11gC' L' towards the point, let it1·cst on 
the back or 1 he gmvc1·, tliat you may guide it fiat and 
parallel with the plate. Take care that your fingers do 
not inter1wsc between the illatc and thegrarnr, for they 
"ill hinder you from rat'l')ing tlic graYcr lernl with the 
plate, and from cutting yom· strokes so clean as they 
oug-ht tu be. 

'l'o lay the design upon the )llate, arter you have pol
i'lhcd it line and smootl1, heat it so that it will melt vir
gin-wax, with which 1·u!J it tltiuly ancl equally over, and 
let it cool. Then the design whicl1 you lay on, must l>e 
dra." non papt•1·, "ith a hlack-len.d pencil, an<l laid upon 
the plate, with its llC'ncillcd side u11on the wax: thrn 
prrss it to, antl wilh a but·nishcr go over every imrt of 
the design; and when you take off the papn, you "ill 
find every line which you drew with the blark-Jcad 11cn
cil upon the waxed plate, as if it had been fh·awn: then, 
with a sharp-poinlcd tool. ta-ace all your design thro.ugh 
the wax upon tlw plate, nud you may then take oft Uic 
ti·ax, and pl'ocrr<l lo wol'k. 

Let !he tablr. or hoa1·rl you work at, be firm and stea
d)·; upon which place your sand-bag with the tilate upon 
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it; aml, holding the graver M above directed, proceed iu 
the following manner. 

For straight strokes, hold your plate firm upon tJ,e 
sand-[}ag with your left hand, moving your right hand 
forwards; leaning lighter where the stroke should be 
fine, and harder where you would ham it IJroatler. 

For circular or crooked strokes, hold the gr:t\'Cl' stcd
fast; moving your hand, or the plate, as you sec con
venient. 

Learn to carry your hand with such dextet·ity, that 
you may end your stroke as finely as you began it; and 
jf you have occasion tu make one part deeper or Llackcr 
than another, do it by degrees; and that you may do it 
with greater exactness, take CQl'e that your strokes l>e 
not too close, nor too wide. 

In the course of your work, scrape oft' the roughness 
wl1ich arises, with your scraper; but be careful, in do
ing this, not to scratch the plate; and that you may see 
your work properly as you go on, rub it with the oil-rub
ber, and wipe the plates clean; which will take off the 
glare of the copper, and show what you have done to the 
best advantage. 

Any mistakes or scratches in the plate may be rubbed 
out with the burnisher, and the part levelled with th~ 
scraper, polishing it again afterwards lightly witli. the 
burnishcl', or charcoal. 

Having thus attained the use of the graver, according 
to the foregoing rules, you will be able to fini sh any piece 
pre> io11sly etched, by graving up the several parts to the 
colour rcqnirc<l: beginning, as in the etching-, with the 
fainter irn.rts, ancl advancing g1·adually with the stron
ger, till the whole is completed. Sec ETCHING. 

The dry point, or needle, (so called because not m1ed 
till the ground is taken off the plate) is principally cm
J>l<•Jed in the extremely light pat·ts of water, sky, dra
I>cry, architecture, &c. 

'l'o prevent any obstruction from too great a dt•grec of 
light, the use of a sash, made of transparent or fan pa
pt•r, 11astcd 011 a frame, and placed sloping at a conH'
nicnt distance between you!' wot·k and the li~ht, will p1·ea 
scl'rn the sight; and when the sun shines, it cannot pas .. 
sibly be dispensed with. 

Of me;:;;:;olinto wgra:vingorscraping.-This a1-t, wl1irh 
is ol' late di.\tc, is 1·ccommcndcd by the amazing C'asc with 
which ii is l'Xccutcd, cs11eciaJly by those \\ho understand 
drawing. 

Mczzotinto 11rints arc tho_se which have no patching, 
or st1·ukes of tl1e gr~ffer, but whose liglits rrnd sha,lcg 
are lilrndcd together, anti appear like a drawing in In. 
dian ink. 'l'hcy are different from aqua linta; !Jui a<.; 
both resemble lndiau ink, the t.liffe:n·11cc is not easi ly ck~ 
scribed. :Mczzotjnto is applied to pm·traits anti hi~lo1·i
cal subjects, and aqua tiuta is used only for la11!1sc~1pe 
nwl arc!1itectun•. 

'l'hc tools 11 ecc.•ssary for mezzotinto scraping a:·e the 
gro1111<ling-tool, LmrnishC'l'S, and sc1·ape rs. 

To la.y the mczzotinto ground, lay ) our plate, with 
a 11iecc or flannel un<le1· it, upon )'0111' tahlt•: l1oh\ the 
~1·ountling-tool in yam· }~and pe1·pend.ir11Jal'1); Iran upon 
1~ mml~r~tt~ly hanl, runt111ua_ll) 1·od.;.1ng you1· han<l in a 
1·1ght hnc lrom rnd tot•nd, hlJ you have ''h11lly rnvt•rcd 
the plate i11 onr lJirection: uc.xt cross tht· stt:okcs frn 01 
si<lc to sitle, aftcrwar<ls from cm ru.:r to corner, wo1·h.ing 
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the tool each time all over the plate, in every direction, 
almost like the points of a compass; taking all possible 
care not to let the tool cut (in one direction) twice in a 
place. This done, the plate will he full, or, in other 
words, all over rough alike; and would, if it was printed, 
appear completely black. 

Having laid the ground, take the scrapings of black 
chalk, and with a 1iicce of rag rub it over the plate; or 
you may smoke it with candles, as before directed for 
etching. 

Now take your drawing, and having rubbed the hack 
with red-chalk tlnst, mixed with flake-white, proceed to 
trace it on the plate. 

To form the lights and shadows, take a blunt needle, 
aml mark out the outlines only: then with a scraper 
scrape off tlie lights in every part of the plate, as clean 
and smooth as possible, in proportion to the strength of 
the lights in your drawing, taking care not to hurt your 
outlines. 

The use of tl1e burnislier is to soften or rub down 
the extreme light parts, after the scraper is done with; 
such as the tip of the nose, forehead, linen, &c. which 
might otherwise, when proved, appear rather misty than 
clear. 

Another method used by mezzotinto-scrapers is, to 
etch the outlines of the original, as also the folds in dra
pery, making the breadth of the shadows by dots; which 
liaving uit to a pl'oper depth with aqua fortis, they take 
off the g1·ound used in etching, and haYing laid the mez
zotinto-ground, pt·oceed to scra11e as above. 

When your 11late is ready for taking a 1n·oof, or im-
11ression, send it to the copver-plate in·inte1·, and get it 
proved. When the proof is tl1·y, touch it with white chalk 
where it should lie lighter, and with black chalk whc1·e 
it 5hould he dark.er: and when the print is retouched, 
proceed as before for the lights; an<l for the shades use 
a small grounding-tool, as much as you judge necessary, 
to b1'ing it to a proper colou1·; and when you have done 
as much as you think expedient, prove it again; and so 
proceed to prove and touch till it is entirely to your 
ntlnd. 

Engraving in. aqua tinta.-Aqua tinta is a method of 
producing prints very much resembling drawings in In
<lian ink. 

The principle of the process consists in corroding the 
copper with aqua fortis, in such a manner, that an im
pression from it has the appearance of a tint laid on the 
paper. This is effected uy covering the copper with a 
powder, or some substance which takes a granulated 
orm, so as to prevent the squa fortis from acting where 

the particles ailhore; and by this means canse it to corrode 
the roppcr partially, itnd in the interstices only. When 
those particles are extremely minute and near to each 
other, the im1irssion from the plate appears to the nak
ed eye exactly like a wash of Indian Ink; hut when thry 
arc larger, the granulation is m1Jl'e distinrt: antl ac; this 
may lie varied at pleasure, it is capable of being adapt
ed with g1·eat success, to a val'iety of purposes and sub
jects. 

Th.is powder, or granulation, is called the aqua-linta 
grain, anc\ tbrre are two general modes of produc
ing it-

We shall first describe what is rallcd the powder-grain 
because it was the fil·st that was used. ' 
. Hitving etched the outline on a roppcr-plalr, prepared 
111 the usual way by the copprrsm1th, (f,>r whirlt soc the 
article ETCHING) some suustancc must be findy pow
dered and sifted, which "ill molt with heat, and when 
cold will adhere to the plate, and resist the action of 
aqua-t'ortis. The substances which have IJcen used for 
this purpose~ either srparately or mixed, arc .asphaltum, 
Burgundy p1tcl1, rosin, gum-topal, gum-ma-;t1c:h; and, in 
a greater or Jess degree, all the resins and gum-resins wiJJ 
answer the purpose. Common rosin has hern most gene
rally used, and answers tolerauly well; though g111n-copal 
makes a grain that resists the aqua f'ortis better. 

The si!bstance intended to bt• used for the gl'ain, must 
now b~ d1str1buted over the plat• .as equally as possiulc; 
and different. methods of pc1oformrng 011s essential parl 
of tLe OJ.lerahon have been used by d1ffere11t cugr:wcrs, 
and at different tinrns. 

The most usual way is, to tie up some of the powder 
in a piece of muslin, and strike it against a pirrc of 
stick, held at a considerable hdght auo1•c tlir plate; by 
tins, the powdei· that issues falls gently, and settles 
equally over the plate. Every one must ha1c ousrnrd 
how uniformly hail•-powtlcr settles upon tlie furnitut•e 
after the operatillns of the hair-dresser. 'fltis may afford 
a hint towards the best mode of pcrfol'ming this part of 
the process. The powder must fall upon it r1·om a con
siderable height, aml there must be a s11ffirkntly large 
cloud of the dust formed. The plate ueing rovct'rd equal
ly over with the dust, or powdcl', the opcrato1· is next to 
proceed to fix it upon the plate, U.f heating it grnlly. so 
as to melt the particles. This may he cflrrtcd 01 lmld. 
ing under the ]JI ate lighted pircrs of ut.·own papei· rolled 
up, and moving them about till every part of tl1e powder 
is melted; this will be known by its change of colour, 
which will turn brownish. It mu~t now be sufl'cl'ed to 
cool, when it may be examined with a mil.i;uificr, ancl 1£ 
the grains or particles appca1· to be uniformly distribut
ed, it is ready for the next pa1·t of the pt·oce<S. 

The design or drawing to be engravl'd mu."it now be 
examined, and such pal't!:; of it as al'e perfectly white are 
to be remarked. Those corl'esponding parts of the plates 
must Ue covered, or stopped out as it is called, with tur-
11eutine-varnish, diluted with turpcntiur to a proper con
sistence to work frrcJy with the pencil, aml mixed with 
lamp-black to give it colour; for if tr:1nspa1· .. nt, the 
touches of the pencil would nnt lie so clistinclly seen, 
The ma1·gin of the plate mu>t also lie covcrl'd with varn
ish. When the stopping out is sufficiently dt·y, a border 
of wax must he raised rouml the plate, in the same man
nc1· as in etchiug, ant! the aqua furtis pruprrly diluted 
with water poured on. This is called uiting in, and is 
the 1mrt of the process which is most uncertain, and 
'"·hicll requires the greatest tlcg1'Cc C!'>f experience. When 
the aqua fortis has lain on so long that the plate, when 
printed, would produce the lightest tint in the drawing, 
it is 1iourccl off, and the plate washed with water and 
cli·iccl. When it is quite dry, the lightest tints in lbe 
cli·awing are stopped out, and the a<Jua fo1·1is poured on 
as before, and the same process is repeated as often as 
there arc tints to be produced in the plate. 

Although many plates ai·e etched entirely by this mtth-
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od ?f stopping _out an1I bit_ing in altel'nately, yet it may 
e~~uly lJc conce1vcd, that 1n genrral~ it would be very 
difficult to •top round, and leave out all the finishing 
touches; ~~s al.so the lcan~.s or t1·ecs, and many other ob
jects, which 1t would IJe impossible to execute with the 
necessary dt>,;rcc or n·crdom in this manner. 

To OVCl'Come th_is difficulty, anoU1er very ingenious 
process has been mventcd, by whirh these touches arc 
laid on thr plate with the c;:une case and expedition as 
they arc in a drawing in Lndian iuk. Fine waslied whit
ing is mixed with a liftlc treacle 01· suga1', and diluted 
\lith water in thr. pencil, so as to work freely; and this 
is laid on the plate covered with the aquatint gmund, in 
the same mauncr antl on the same pmts aa ink 011 the 
drawh1g. Whru this is <lry, the whnle 11late is varnished 
o"cr with a weak and thin varnish of turpentine, asphal
tum, 01• mastich, and thei~ suffered to dry, when the 
aqua fortis is pourecl on. 'l'Jie varnish will immediately 
break up in the pai·ts whm·e the treacle mixture was laid, 
and expose all those places to the action of the acid. 
while the rest of the plate remai11s sccut'c, The elfcct of 
thig will be, tliat all the tou ch('s or places where the 
treacle was 11.:;rd, \\ill Uc bit in deeper than the rest, and 
will have all the- precision and firmness of touches in 
Indian ink. 

After the plate is completely hit in, the bot'del'ing-wax 
is taken olf, by heating the plate a little witlt a lighted 
piece of paper; and it is tlien cleared from the ground 
and rnrnish by oil of tu1·pentine, and wiped clean with 
a rag and a little fine whiting, when it is ready for the 
printer. 

The pr;ucipal disadvantages of this method of aqua
linting are, that it is extremely dillicult to pt'oclucc the 
required degree of coarseness or fineness in the grain_, 
and that plates so engl'aved do not ]ll'int many imp1·es
sions bcforo they at•c worn out. It is therefore now ve-
1·y seldom used, though it is occasionally of service. 

We next IH'OCf'ed to d('sc1·ibc the second met1wd of 11ro
ducing the aquatint ground, which is genet'ally p!'actis
ed. Some rrsinous substance is <lissolved in spidt of 
wine, as common resin, Burgundy pitch, or mastich, 
and this solution is poured all over the plate, which is 
then held in a slanting direction till the supel'lluous fluid 
drains otT; and it is laid down to dry, wliich it does in a 
few minutes. If the plate is tltcn examined with the 
magnifier, it will be found that the s]Jirit, in enporat
ing, has left the resin in a granulated state; or rather, 
ll1at the latter has -:racked in every direction, still atl
hei·ing firmly to the copper. 
. A grain is tl1us produced with tl1e greatest case, wl1ich 
IS extremely regular and beautiful, and much superior 
for most pur11os1•s to that produced IJy the fol'mCr meth
od. After the g1•ain is fonned, every part of the process 
1s conducted in the same mamwr as above dcscrilicd. 

' Havi11g thus given a general idea of the art, we shall 
mention some particulars necessary to be attended to, in 
order to ensure sucrrss in the oprration. T·he spirit of 
"·ine used fo1· the solution, must lie highly rectHird, and 
of the best quality. What is sol<I in the shops, generally 
contains camphor, which would entirely spoil the grain. 
Re.~in, Burguntly pitch, and gum mastich, whl'n dis-;olv
ed 111 spi1·it of wine, prolh1cc grains of a cliffcre11t appear
ance and figure; and are sometiweli usod separately, and 

sometimes mixe<I in dilfe1•ent proportions, according to the 
taste of the arti'3t, some using one substance anc~ s~n~e 
another. In oi·de1· to produce a coarser or fl ncr gram. 1t l!'i 

necessary to use agrratcr or smaller quantit) of 1·cs.in; and 
to ascertain the proper pt·oportions, several spare ptC(CS of 
copper must be provided, on which the liquid may IJe pour
ed, and the grain examined, befol'c it is applied to the platr. 
to be eng1·and. After the solution is madr, it must stand 
still and undisturbed for a day or two, till all the impn
ritico of the resin have settled to the bottom, aml the fluid 
is quite pellucid. No other method of freeing it from 
those impurities has been found to answer; straining it 
through linen or muslin, only filJs it_ with hairs, which 
are ruinous to the grain. The room in whic.h the li<t,uill 
is poured on the plate, must be perfectly still and lr~e 
frnm dust; which, whc11ever it falls on tlie plate wl11le 
wet, causes a white spot, which it is impossible to re· 
movr. without laying the grain afresh . The plate 1'!usL 
also be previously cleaned, wilh the greatc;t poss11Jlc 
rare, with a rag and whiting, as the smallest sta111 at 
particle of grease p1·oduces a streak or blemish in the 
grain. A.JI these attentions arc absolutely necessary_ to 
produce a tolerably regular grain; and,· after evc1·y t111n.~ 
that can be done by the most experienced artists, still 
there is much uncertainty in the pl'occss. They al'C 

sometimes obliged to lay on the g1·ai11s srYet·al times, Uc
fore they 111·ocure one sulliciently rcguh\l'. The same 
Jlroportions of materials <lo not always produce the oame 
effect, as it depends in some degree on their qualities; 
and it is even materially altered by the weather. Tht•sc 
difficulties are not to IJe sur·mo1mted but by a great deal 
of experience; and those who arc <laity in the habit of 
practising the art, are frequently lialJlc to the most un
accountable accidents. Indeed it is much to be lament
ed, that so elegant an<! useful a process should be so c"
tremely delicate and uncertain. 

lt being necessary to bold the plate in a slanting di
rection, in order to drain otT the supel'flnow~ Huit.I. thero 
will naturally be a greater body of the liquid at the liot
tom than at _the top of the plate. On this account, a gl'ain 
laid in this way is always coarser at the side of the ]JI ate 
that was held lowermost. The most usual way is, to 
keep the coal'sest side for the fore-ground, that being 
gencl'ally the part which has the deepest shadows. In 
large lantlscapcs, sometimes various parts arc laid with 
dilferent grains, according to the nature of the sub
ject. 

The -finer the grain is, the more nearly docs the im
pt·ession rl'semble Indian ink, and the fitter it is fo1· imi~ 
tating drawings: but very fine g1·ains have seve1·al dis
advantages; for they are apt to come off before the aqua 
fortis has lain on long enough to produce the desired 
depth; and as the plate is not corroded oo deep, it soon
er wears out in printing; whereas coarser grains are 
firmer, the acid goes deeper, and the plate will thi·ow 
off a gt·cat many more impressions. The reason of all 
this is evident, when it is ronsidered, that in the fine 
grains the particles are small and near each othel', and 
consrtiurntly the aquafortis, "hich acts laterally as wtll 
ai;; downwards, soon undrrmincs the particles, and causes 
them to come off. If left too long on the 1>+ate, the acid 
would eat away the grain cntirdy. 

On these accounts, therefore, the moderately coa1·se 
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grains nre more sought after, •n<l answer bette1· !he pur
po><'· of' the publi>hcr, than the fine g1·aius which were for
merly in u&c. 

Although there are considerable difficulties in lnJing 
pro11e1 IJ the ac111atint grain, yet tile co1·rotli11g of' the 
coppn, or billing in. so as to produce nadly the tint 
rr<p1irrtl, is still more p1·eca1'ious anti 1111cc1·tain. All 
cng1·an1·.s allow t11at no ptis itivc rules can be laitl tluw11, 
Ly \\hich the surcrss of this process can he scnu·rd; no
thing but a g1·cnt deal of cxperimre and attcnti'c ob
senation can rnablc the artist to do it Yiilh any tlcgrcc 
of certainty. 

'l'l1Cl'c arc some hints, however, which may be of con
sidrrablc importance to lhe person who "ishrs to attain 
the practice of tlois art. It is evident, that the longc1· the 
acid l'l'mains on the coppl'r, the deeper it bites, and con-
8Cqucntl) the da1·kcr will he the shade in the im111·cssio11. 
lt may lw of some usr, therefore, to liave several bits of 
coppr1· laid witl1 aquatiut grounds, of the same kind to 
be used in t11e plak, ~md to let the ac1ua fort.is remain for 
different kngtl1s of time on each; aml then to examine 
d1c tints p1·od11n•d in one, two, three, four minutes, or 
tonger. U!Js('J'\ ations of this kind, frcriucntly rcpratcd, 
and \\ ith diff..rt•nt degrees of strength of the acid, "ill at 
length a~sist the judgment, in guessing at the tint \\liich 
ii:; produced iu the ]Jlate. A magnifier is also useful to 
t>:xnmi1w the ~rain, and to obsei-vc the depth to "hirh it 
ls bitten. It must he ohsrrvcd, that no pl'Oof'of the plate 
rnn he obtained till the whole prorrss is finished. It' any 
pal'l nppears to hare been bittrn too dark, it must Le 
bmnishtd d0\\11 witli a steel bu1·nisl1er; but this J'eq11i1·cs 
g1·cat delicacy ant.I good management not to make the 
shade streak~; and as the beauty and durability of' the 
grain arc always some\\ hat injured by it, it should ho 
avoided as much as possible. 

'l'hosC' imrts whi<.'11 a1·c not dark rnough, mnst l1avc a 
fresh g1·ain laid over them, and be 8tOIJI>C'd round with 
l·arnish, and subjected again to the a<1ua fol'tis. This is 
called rebiting, and requires peculiar rare anti att('u. 
Hon. 'I'hc plate must be nry well cleaned out with 
tm·pentine Lefore the grain is laid on, '"hich should be 
pretty coarse, otherwise it will not lie upo11 the J1cighls 
onlJ, as is necessary in order to Jlroducc the same g1·ain. 
If the new grnin is different from the former, it \\ill nut 
-be s.o dear nor so firm, but rotten. 

We have 110\\' gi\cn a general account of tl1c process 
of engralin,g in aqua tinta, and we believe that no ma
tel'ial rircumstanrc lias been omittrd that can be commu
Jlirnted without seeing the operation: but after all it 
1n11st be confessed, that no printed dircctious "hatn er 
can enablr a ]llTson to practise it perfectly. Jls s11cce.s 
de11rmls upon so many niceties, and attention to drrum
•tanns apparently trifling, that the prrson wlw altc1111its 
it must not be surprised if he does not succeed al fii-;t. 
)tis a svrrics of engra,ing simple nnd cx11editious, if 
enry t11ing goes on well; but it is \cry precal'ious, urn] 
the errors "hieh are made arc rectified with great ditli
culty. 

It seems to he adapted chirfly for imitation of skctrl1es, 
washed tlra\\ ings, and ~light subject~; but docs not ap. 
pear to be at ~11 calculated to produce prints from fin
ished pirtures, as it is not susceptible of that accuracy 
in the balance of tints uecessary for this pu111osc. Kor 

does it appear to be suitable fot• book-plate•, as it doa 
not print a suftlcient number of impresMions. It is there .. 
fo1·c not lo be put in competition with the other modes of 
engraving. If confined tu those subjl'cb for which it is 
calculated, it must he allowed to he extremely U'lefol, u 
it is C}..pctlitious, and may be attained with much lru 
frouule than any other mode of cngral·ing. llut e•cn this 
circumstance is a sourre of misrliirf, as it orcrutions the 
protluction of a multitude of priuts, that haw Mo othrr 
effect than that of' 1tiati11g the public taste. Sec Ettn. 
ING. 

E11grai·ing on u·ood.-E11g)'c\Ying on wood is a pro
cess e,,.adly the rrvcl'sc to engr~\l ing on roJ>per. In the 
latter, the strokes to I.Jc printc<l arc sunk, or rut int• 
the ~opper, a_n<l a rolli11g-p1·css is used. for printing it; 
but in cngranng on wnod, all the wood is ('tit awa,·, ex .. 
C('}Jt the Jines to be jJl'i11tcd, whirh arc ld't stamlii1g up 
like types, am] tl1e mode of pl'inting is tile same a'i ... that 
usctl in lrttcr·1u·ess. 

The wood used fo1· this Jlur·posc is box-wood, which is 
planed quite smooth . 'l'he dr~i~11 is then draYtn upon the 
wood itself with black lead; anti all tl1e wood is tut a\\ay 
with g1·anrs and other prn11cr tools, rxrrpt tht' Jiu,·s 
that are drawn. 01· sometimes tl1r dr:-;i,;n is dra\\n up
on 1rnpc1·, and pastc<l upon the wood, whkh is cut as be
fore. The art is of co11si1.krablc diflirultr, and there a1~ 
very few '\ 110 practise it. lt i~, ho\\~C\ rr, u'ieful fur 
books, as the printing of it is chcaprr than that of rop-
11or-plates. It ca1111ot be applic<l equally well to all the 
puqwscs to wl1ich coppcr-Jilatc cugl':\\ing is a11plka
blc. 

In engrai:ing on precious stones, they usr either the 
diam ow.I, or emery. The diamond, which is the ha.rde111t 
of all stones, is only cut lly itsl'll', or with its O\\"D mat
ter. The first tl1ing to hl' done in this Lranrh of rngra,· .. 
ing, is to cemeut two rough diarnond"i lo the cnd!'J of two 
sticks l:trge enough to hold thrill skad) in the hand, and 
to rub or gl'ind them against each otlier till th1·y are 
hrougl1t to tl1c desi1·ed form. The d11•l, or powder, that 
is rul.Jbcd off. se1·\·cs aftrrwards to polish them, whirb is 
pc1formcd with a kiud of mill that turn' a wheel orsolt 
iron. The t.liamontl is fixed in a br;.1% disl1, and tlius ap
plied to the '"lierl, is covt·1·ed with diamond-duRt, mixed 
up "ith oil of olivrs; and when the diamond is to be cut 
farct-wisc, tlir)' apply first one fan, then anolht'r, te 
the '-'heel. Hubh:s, 1;applii1·rs, and topazes, art'. cut and 
forincd the ~ame wa)" on a cvppe1· whrel, and polished 
\\ ith li-ipoli diluted i11 wate1·. .AH to agate'i, am1•thysts, 
emeralds, hyacinths, g1·a11itrs, rubirs, and othrrs nfthe 
sullc1• stones, tlicy ai-c cut un a Iradrn whrt•l, moistened 
with emuy ant.I watn, anc.l polished with tripoli, on a 
lJCwlrr whrel. Lapis-lazuli, opal, &r. arc polished on a 
wooden wheel. 'l'o fashion ant.I engra\'c l'as<'s of ag~tr, 
Cl')'Stal, lapis-lazuli, 01· the like. they make use of a kind 
of lathe, like that used by pewlrrel'5 to hold the rrsstls, 
which arc to be w1·011A'lit "ith pMpcr to11ls: that of the 
cngra,·cr generally holl!s the tnoli;, whkh are turnrd by 
a \\heel; and the vessel is hl'id to t41rm to be cut and en• 
graved, either in rtlil'rn or otT1er" br; the tool-; bt'1~g 
moistrncd, from timt• to timr, "ith diamond.dust and oil, 
or at least emrry ant.I watl'J". To rn~ra'c figurrs or de-
\·ircs on any of these ~tonrs, whrn polisltrll, surh as me· 
dais, seals, &c. they llSC a little irun wheel, tile ends or 
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whnse axig are received within two pieces of iron, plac
ed upright, as in the turner's lathe; and to be brought 
closel', or set furthm· a1nJ.rt, at pleasure: at one entl of 
tbc axis arc fitted the pro1>cr tools, being kept tight by a 
acrcw. Lastly, the wheel is turned by the foot, and tbe 
stone applied by the hantl to the tool, and is shifted and 
conducted as occasion i·cq uit·cs. 

'fhe tools are generally or iron, and sometimes of 
brass: their form is variou3; but it gcm•rally bears some 
resemblance to chisels, gouges, &.c. Some have small 
round heat.ls, like buttons; others like fe1·ulcs, to take 
the pieces out; and others flat, &c. When the stone has 
been engraved, it is polishetl on wheels of hair-brushes 
and tripoli. 

Engra"Ving on steel is chiefly employed in cutting seals, 
J'Unchcs, matrices, antl dJCS im>per for striking coli1s, 
medals, and countc1·s. The method of engraving with 
tlic instl'utnents, &c. is the same for coins as fur medals 
and couulcl's. All the difference consists in their greater 
or less relicrn, the relicvo of coins being much less con
siderahlo than that of medals, and that of counters still 
less than that of coins. 

Engravers in steel commonly begin with puncl1cs, 
which are in rclicvo, and scL·vc for making the crcux, 
or ravitirs, of the matrices and (lyes; though sometimes 
thl'Y begin with the orcux, 01· hollowness, but then it is 
only when the iutcndcd work is to be cut very shallow. 
The first tl1in,g done, is that of dcsignin,t; the figures; 
the next is the mouhling them in wax, of tl1c size and 
dc11th they a1·c to lie, ~nd from this wax the pnuch is 
engraved. When the punch is fiuishcd, they g·ive it a. 
very high temprr, that it may the better bear the blows 
of the hammer witl1 which it is struck, to give Ute im
pression to the matrix. 

The steel is made hot to soften it, that it may the mo1·e 
rraclily tRkc the impression of the punch; and after strik
ing llie pu11cl1 on it, in this state, they }ll'OceeU to touch 
up or finish the strokes an<l lines, where, by reason of 
tl1~ir fincnrss, or the too great reHevo, tlrny arc any 
thing defective, with sterl gra1·e1•s or different kinds, 
chisds, fl.attc1·s, &c. being the principal instruments used 
in gra,·ing on steel. 

The figu1·c being thus finished, they proceed to en
gram the rest of the medal, as tl1e mouldings of the 
bortlCI', the cng1·ailcd ring, letters, &c. with little stee1 
pund1cs, well ll'mpered, and vrry sharJl. 
E!\i\lA~CHE', in hrrald1·y, is whc11 li.nes arc d1·a\vn 

from the conti·e of the upper edge of the chief to tl1c 
sidC's, to about half the breadth vf the chief; signifying 
8IC'eved. or l'escmbling a sleeve, from the l?rcncl1 mand1c. 

ENNEANDRlA, in !Jotany, the ninth class of jJlants 
with hermaphrodite ttowci·1;, ancl nine stamina or male 
parts in each. Sec BoT.AN y, Tu this class belong the 
laurm;, l'iieum. spondins, btttomns, &c: . 

ENSll'ORM, in gcnc1·al, something r rsembhng a 
sword, cn~is: thus wr lind mention of ensiform )caves, 
ensif(1rm cartilage, &r. . 

KNSlGN, in the military art, a banner nnd r r winch 
thr soldirrs at'(' r:u1grtl arcord1ng to the diffcrrutcompa~ 
11ies m· -p~u·tll's thry IJdong to. 

ENSIGN is also the ollicer that carries the coloul's, lJe .. 
int; the lnwt·st rommissiunC'd officer in a rom1rnny of foot, 
subortlioatc to the c"ptain and lieutenant. 

ENT 

ENTABLATURE, or entablement, in arcliilerturc, 
i• that part of an order of a colunrn which is orcr the 
capital, and com1ll'ehentls the architraYc, frieze, and co1·
niche. 

ENTABLATURE, in masonry, is use<l sometimes to de
Mte the last 1·ow of stones on the top of the wall of a 
lrniJding, on whi9h the timber and covering rest. This 
is often made to project beyond the nakctl pru't of the 
wall, to carry off the rain. 

ENTAIL, i11 law, is a fee.estate entailed; that is, 
abridged and limited to Certain conditions preSCl'i!Jed U,Y' 
the donor or granto1·. See ESTATE. 

EN'l'E', in heraldry, a method of marshalling, more 
frequent abroad than with us, and signil)'ing grafted or 
Cll.!\'l'al'ted. 

EN'l'EROCELE. Sec SURGERY. 

ENTERPLEADER, in law, signifies the discussing 
or tl'ial of a point, incidentally falling out, !Jefore the 
1n'incipal cause can be determined. 

ENTHYl\lENE, among logicians, denotes a sylo
g.ism, perfect in the mind, but in1perfcct in the expres
smn, because one of the propositions is supp1·esscd, a~ 
being easily supplied by the understanding of those with 
whom we discourse: e.g. "In every l'iglit-lincd triangle 
~lie three angles ~re just equal to two right ones; thc1·c
f?1·c, those of an JSoscelcs al'c so:" "here the proposi
tion, "cvr1·y isosceles is aright-lined triangle," is omit
ted, as being sufficiently known. 

1':N'l'Oll1ULUGY, that part of the science of zoology 
which tl'Cnts exc;JusiYely of insects. 

Some natural liisto1·ia11s conshlcr this class of animals 
the n1ust impel·fcct of auy, while othe1·s 1wcfc.r tht'm to the 
larger animals. One mal'k of thci1· impC'rf'ertions is said 
to be., that .many of _tlicm c.:a1~ live a long time, though 
clcp1·1:'cd of those organs wluch arc neccssa1·y to life in 
the lughcr ranks of natu1·c. Many of t.hrm arc furnished 
\Vith h~ngs and .a heart, !ike the nobl er animals; yet the 
cat?1·p1~lar.~ont111ucs to In·c, th~ug·h its hral't aud lungs, 
winch 1s often tbe ca~c, arc entirely eaten away. It is 
not however from then· conformation alone that insects arc 
inferior to otl1er animals, but from _instinf'ts also. it is 
true, tl1a~ the_ a1.1t anti bee present us with stl'ikh1g in .. 
stancrs o1 ass1tl1uty; yet c,·cn thrse at'c i11fc1·ior in tl1e 
mal'ks ol' sagacity displayed !Jy the large!' animals. A 
bee taken from the swa1·m is totally l1t'l11ll'ss aml iuarti\.-(•, 
incapable of giYing the sma.Jkst variations to its i11::;tinc:ts. 
~t has Uut _one 1:iingle mctho1I of opl'l'ating: and if put 
irom that, it can turn to no or.her. ln the pu1·suitsof tho 
hou11d, there is something like rhoicr; but in the labou1·s 
of the be{', the ,, hole apperu·s li ke necessity and compul
sion. All other animals al'e capablr of snmc dcgl'L'c of 
education; their instincts may be supfH'l'.':iSed or altered~ 
the <log may be tauglit to fetrl1 and ca 1'1'). t11c Lii·d t~ 
whistle a tune, and the serpent to (Inure: but th(' in . .,cct 
lias onl_v one invariable mctho•I of opnatin~; 110 rirts ran 
tul'n it from its h1stinets; arn.l imlet·d its lifr i~ to11 short 
fo1· instl·uctio11, as a single sca.;;nn often kl'minaks it..:; C'\:
istencc. '_l 'hcir a111azing num!.H·t· is abm an imperf(•dion. 
1t is a rule that obtains th1·ough all natu1·c. that tht· 110 _ 

blct' animals are slowl.' pt·otlucccl, and that nature art~ 
with a kind of tligniticd cconom): but the mca11c1· bii·lJ1s 
nre lavished in }H'11fu o;; io11. and tl1011·.ands al'(' IJ1·cni~ht 
forth merely to Sllj>ply the 11cccssiti<:s uf Ilic mol'o 'ta-
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t'Ollritc part or the C!'eation. Of all productions in na
ture, ii:s~rts are by far the mostuumcrous. Thevcgeta
IJJcos whirh rove!' the surface of the earth heal' nu lll'Opo1·
tion to the multitudes of insects; and though, at fil'st 
sir;ht, hel'lis of the field seem to be the pa1·ts of orga
nizccl nature product"tl in the gi·eatcst abun<laurc, yet, 
upon mo1·c minute inspection, we find every 11lant sup~ 
portin.~ a mixture of scarcrly perceptible creatures, that 
fill up the compass or youth, ,·igour, an<l age, in the 
space uf a few days existence. In Lapland and some 
parts of Amcrira, the inl)cfts are so numerous, that ii' a 
candle is lighted tlwy swarm a.bout it in such m;.iltitulh's, 
that it is instantly l"Xti11g11ished by them; an<l in those 
}>arts of the wot·ld, the miseralllc inhabitants arc forced 
to smear their bodies and faces with tar. 01· son1e other 
unctuous composition, to [H'otcct them from the stings of 
their minule OJl(lOnents. 

Swammenlam J.uwcver argues for the perfection of 
insectr; in the following manner. "After an attentive 
examination (says he) of the nature and anatomy of the 
emallest as well as th~ largest animals, I cannot help al
lowing the least an rqual, or perhaps a supel'ior, degree 
of dignity. If, while we disi;;cct witi1 care the larger 
animals, we arc filled with wonder at the clrgant dispo
sition of their p~u-ts, to what a height is our astonish
ment raised, when we discover all these parts aL·rangcd, 
in the least, in the same regular manner! Notwithstand
ing the smallness of ants, nothing hinders our prc
fcr1fog them to the largest animals, if wecon~idrr either 
their unwearied diligence, their wonderful powers, or 
theil' inimitabJc propensity to labom·. Their an1azing 
love to their young is still more unparalleled amon.i; the 
larger classes. They not only daily carry them to such 
places as may afforrl them food, but if by accident thry are 
killed, and evco cut into pieces, they will \\ itl1 the ut.nost 
tenderness carry them away piece-meal in their arms. 
Who can show such an example arnong the la1·grr ani
mals which are dignified with the title of perfect? Who 
can find an instance in any other creature that cau come 
in competition with this?" 

On this dispute it is only necessary to obserw, tl1at the 
wisdom of the Creator is so conspicuous in all liis works, 
and snch surprising art is t1iscovered in the mechanism 
or the body of every creature, that it is vel'y difficult, if 
not impossible, to say where it is most, and where it is 
least, to be perceived. 

Those who are desirous of attaining a SJ strmotic 
knowledge of insects, ought primarily to be solicitous 
about acquiring the terms made use of in the science, 
that so they may be able rightly to denominate ercry 
part of an insect. The student is first to know what an 
insect is, Jest he mistake the hip11ocampi, and othe!' am
phibious a11ima]s, for them, as was for·mcrly rlone; or 
confound them with the vermes, which Liunreus first 
distinguished from iusects, and which dilfcl' as essen
tially from them as the class mammalia do from birds. 
Every insect is ful'nishe<l "ith a head, autcnnre, and 
feet, of all which the vermes a!'e destitute. All inserts 
have six. or more feet; they respire through ports pla< ed 
on the sides of their bodies, and whirh are te1·mcd spi
racula: their skin is extremely hard, and serves them 
instead of bones, of which they ham intc!'nally none. 
From tins definition, the acus muina is evidently no 

insert. But the antenn:e placed on tile fnr~-part of tht. 
head co11sbtutc the ]>1·111c·ipaJ diNtinrtion. Tht•st• ll.J'e 
jointrcl and monnblC' in cvf'rJ part. in \\hie h tlit')' diffl•r 
fro1~1 the hol'Jls. of other animal!i: thry are or.;an!t ron. 
vcymg some k111d of sense; but Yte han• no mol't' hh•a of 
what this kind of srnsc is, than a man has, who, "ithnut 
eyes, attempts to drleJ'mine the particular a<.:tion of the 
mys of light on the l'etina of the eye, or to t'Xplain the 
c.hangcs \\ hirh thence take 11lace in the human mind. 
That tllC'y arc the organs of some kind of sen.,", ii ap .. 
parent from thcir_ 11crpe_tually rum i11g thf'm forna1'd; yet 
the hard crust with wlurh they a1·c imt·sfrd, and tlll'ir 
sho1·tne.c;;s i11 flies and other insccb. would iruJure nnt' to 
belie\ e them not to be the 01·gans of tourh: Mr. Barbut 
supposes them to constitute 01· to contain the organit ot' 
hl'<tring, because thry a1·e tubular, ancl filled with air and 
some kind of h11mou1·, as appears from the antenn~ or 
Lrnttcrflies immer·sctl in water. To come now to thet<'rms 
of the art. A knowledge of the external part• of tht 
body is first to be established; whirh, after the method 
of anatomists, we may dhidc into head, trunk, abdo. 
men, and extremities. 

Of the external pm·ts of t!te ~orly. 
J, Caput, the hrad. It is asse1·ted in the Fundamen

tal Entomnlogire, that this 11art in insects is without 
brain. The dilference betwe<n the b1·aiu and the &pinal 
manow consists in the for·ml·r being a mcdullary JJUrl 
ol'ganizcd. We do not deny the existence of a medullary 
tlil'ead in the Ill' ads of insecti;;, but we never could disco\' .. 
er it to be o1'ganizrd: l1ence lbe hippobosca equina, or 
horsefly, \\ill live, run, 11ay even copulate, after being 
deprind ofiL' head: to say 11otl1i11g of many othe1·s whith 
al'c capable of living a long while und('r the same cir
cumstaurcs. 

Insects not being apparently furnished with ears, 
they have been appl'eheuded incapable of hearing; as we 
can no more conceive that sense to exist without rars, 
than vision \\ itl1out eyes. That they are nevertheless 
susceptible of any shrill or loud noise, as \\Cll as fishes, 
is indisputable; but it has been supposed to be in a man
nci· dilfel'ent from that of hearing. Mr. Barbu!, IJO\\C\'

er, supposes them to possess this sense in a lfl'Y distinct 
mannrr. l\lany insects, he observes, are well known to 
be endowed with the j)OWt'l' of uttering sounds, such as 
large beetles, the bee, "asp, common tly, gnat, I.e. The 
sphinx atro11os squeaks, when hurt, nearly as loud as a 
niousc. Now, if insects are endowed \\itb the power of 
uttel'ing s11unds, it certainly must be for some purp?"•· 
As they vary their cry occasionally, it must be cer:ta1nly 
designed either to give notice uf pleasure or pam, or 
some affection in the creature who possesses it. " 1'he. 
knowledge of hei1· sounds (says oul' autho1·) is ~ndu~b~ 
edly confined to their tribe, and is a language mtelhga
ble to them only; sa\'ing "hen Yiolence oblig~s the ammal 
to exel't the vuice of natu!'e in distress cranng com pas-

~'.~:~; i~:~~~n~!'. ~~~a:t:'~~~ ~~d:.s:;n~e!:'."t~~>i~f ~~ ~(~ 
few of them: the consequence of that a.s.ault will be, tbe 
anin~al or :u1i111als, by a diff('J'ent tone of voice, "·ill e~· 
lll"C8' his or their disapprobation or pain; that sound JB 
known to the hin to be plain•ive, and that their brot!'er 
or b1·ctb1·cn require tbeiJ· assisllwce; and the oll"e1Mlin8 
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party seldom escap•s with impunity. Now, if they had 
11ot the sense of he<tring, they could not have known the 
danger tllt'ir b1·othcr or bretlu·en were in by the altera
tion of their tone." 

A still more derisive proof occurred to his observa
tion in a large spidc1· in St. J ames's pa1·k. This creature 
bad made a vrry large weh on a wooden railing; and was 
at the tlme of observation, on one of the l'ails at a con
aiderable distance from the place where a large fly had 
entangled itself. Nevertheless, the moment the fly was 
entangled, the s1iidor became sensible of it; though from 
the situation of the rail, he could not possibly have 
seen it. Jn this, however, Mr. Ilarbut might possibly be 
deceived; because the spider was perhaps alarmed by the 
tremulous motion of the threads, occasioned by the flut
tering of the fly; which he might well know how to dis
tinguish ~rom their vibrati?n. by ~he .wind.. ~he nl'gan of 
hearing, m om· authol''s opmwn, 1s Rttuatcd 111 the auten
""'i both from their situation in the part of the head 
most favou1·ablc to such organs, and thcil' inward struc
ture being moYCablc; the cars of the most inferior ani~ 
mals being so. He has never considcrod the antennre as 
eithtr offensive or defensive, but has obser\'Cd them to 
haH been endowed with an cxq uisitr sense of feeling; 
that the animal appeared to be in agony when its an
tenme were pinched; and that it takes care to aYoid 
the touching any ha1·d sulJstance with them roughly. 
"This tendc1·11ess in the 01·gan of hearing (saJS he) is 
common to all animals; and insects stem tu 1.Je pal'ticular
ly tender in these parts, by quickly withdrawing them 
l'rom tlietourh." 

This \\Titer further obscrn-s, that the antcnnre of all 
in~rtt<; arc rornpo!:!ctl of joints Yarying in size, form, and 
numlJcr. Those "ho ~we chieflv confined to lhe under 
\\att•i·, ham their nnkn11re in gciwral shortr1· than those 
who li\'C 011 land. Som(' who 1·oam at large in the ai:·, 
ba\'e them lung and slemkr. Thry arc all hollow, aml 
arc 1·emll·t·ed fkxi!Jlc by the joi11t:5, which arc vrry 'isi
bh~ in the horns of the c1·ab and lobster. This hollow. 
ncss, in out· aut!1n1·'s opiniu11, is to receive the soun1l 
communil'atctl to the extremities of the antennre by the 
n-p<'rrus"ion of tl1c ait• aff<octrt1 by an)'' noise; and con
\eys it, Uy means of' tlit> joints, from 011e to auothr1•, till 
it arrin•s in that lcssenc<l dcgr·ce of tone best suited to 
the timill nature of the animal. In this ci1·cumsta11re 
thrre maJ br many vm·iations in 11oint of perfection in 
l11ose 01·ga11s; the st1·cngth, utility, and dcg1·ec of power 
in receiving sound, 1Jei11g propo1'tioncd to the nrcessitit's 
of the animals. diO'r1·rnt in their natul·e and requisites. 
In most anim a1s, the entrance to the aul'icular 01·gan is 
patulous: but in this case the animal woukl suffer great 
inc:onn•nirnrc from such an orga11izatiun, as the orifice 
would he sulJjC'rt to impC'ilim('nts from tlil't, &c. 

Most nat111·ulist'i are in doubt whrth,...1· insects have 
the scn!o;e of smrll, no organs being found in tit cm adapt
ed to that purposr: and althou!);h it \\as nidcut thr) had 
a p<'1·reptio11 ot' agrt•(•ablc and fC'tid C'fHU\ ia, it was 
thought to IJe in a manner altogether unkno\\n to us. 
Mr. Barlrnt is of opinion that tlw 01·ganc:; of smell reside 
in the lldpi or frekrs. l\lany inserts ha\'e four, and 
BOmt' six, two of whirh arc in gcueral rhilifnrm, in ortl<'l' 
to a1.;sist the insect in ronn•yi;1g its fnod to its muuth. It 
may be likewise obsCl'vc<l, that the pal1>i :u·c in a con1iuu-

al motion; the animal thrusting tbcm into eyery kind o{ 
putrid or other matter, as a hog would his nose, smeH
ing and searching after f'oo<l. Insects which apparently 
do not p11ssess 11alpi or spiral tongues, have undoubtedly 
some organs concealed within the mouth, analogous to 
them in function and utility; the fleshy proboscis of thelly 
is thurst into every substauce in which the animal ex
pects to fln<l food; ancl when it is extended, neal'ly in the 
middle are situated, in our autt1or·s opinion, two upright 
pal pi, which, no doubt, perform in their turn some office, 
and perhaps that of smell. 

Many insects arc without the tongue, nor do they 
make any sound with theit· mouth; but fo1· this purpose 
some use their feet, others theil' wings, an<l others some 
elastic instrument with which they are naturally for
nished. 

Eyes. Most insect< have two eyes; but the gyrinius 
has fou1·, the scorpion six, the spider eight, and the sro ... 
lopemlra three. They have no eyebrows, but the exter
nal tunic of the C) e is hard and transparent like a watch. 
glass; their eyes have no external motion, unless it be in 
the crali. They consist for the most part of one lens on
ly; but in those of the butterHy, cliptera, and many of the 
beetles, they arc more numerous. Pugctt discovered 
17,325 lenses in the cornea of a butterfly, and Lieuwcn
hoek 800 in that of a fly. 

Antcnnre. The numbe1· of these is generally two (un
less four arc allowed to some crabs), and arc placed on 
the fore part of head: they are peculiar to insects; and 
arc 1ilainly distinguishable from the tentacula of the 
vermcs, in being c1·ustaceous: and from the palpi of in
serts, which are more numerous, placed near the mouth~ 
anti arc sometimes wanting. As the antennre are ofg1·eat 
momrni in distinguishing the ,.al'ious kinds of insects, 
we shaH c11u111erate and explain the SC\'el'al different 
fo1·ms of them. 

Srtare:e, are those which grow gradually fa.11ering to~ 
wanls the extr .... mity. 

Filiformes, such as are of the same thickness through
out. 

Moniliformes, arc filiformes, like the preceding, but 
consbt or a scl'ics of' round knobs, like a necldace of 
beads. 

Clavatre, such as gradually increase in size towa.rtl 
the ext1·emity. 

Capitat:e are claratre, but have the extl'emity some
what round. 

Fissiles are ca}litatre; but have the capitulum, or 
knob, dh-itlcd longitudinally into thl'ce or four parts, or 
la.rninre, as in scarabrei. 

Pcifoliatre arc also capitatre; but have the capitulum 
1101·izontally tlivided, as i11 the dermestes. 

I>ertinahc, so called from their similitude to a comb, 
though they more propel'ly resemble a feather, as in the 
moths arnJ clater(·s: this is most obvious iu the malr. 

Alistatru, surh as have a lateral hair, which is rithcr 
naked, or 1'111·nished with ksi;e1· hail's, as in the flv. 

Ilrniores. those "hirh a1·e shorter than the liotly. 
Lungiol'es, those" hich are lungrr than the holly. 
lllcdiocres. those "hich are of the same length with 

the body; all th1·ec of which varieties arc distinguisha
ble in the ccrambyces. 

Pal pi, or feelers, i'Cscmble filiform, articulatrd, mo\ra-
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ble antennre. They are most commo11ly four in number, nei (spiders), scorpiones (scorpions), andcancri (crabs) 
sometimes six; they are sufficiently distinguished from The oniscus has 14, and the iuli and scolopcnari still 
antcnnre, in l>eing naked, short, and always placed at more. 
the mouth. . : . . The first joint of tbe leg, which is generally thickest, 

Os, the mouth, 1s generally placed ID the anterior part 1s called fcmu1·: the second, which is generally of the 
?f the l1~a~, extending somewhat duwn.wm·ds. In some ~am~ s.ize t_h1·oughout, tH1ia: the third, which is jointed, 
msccts, it 1s placed umler th~ bre~st; as m the chcrmes, u; ~1st.rngmshc~ by tl.1e name of tu•sius; and the last, 
coccus, cancer (crab), nntl c1rcuho. wluchm most rnsects is double, by that of uuguis. The 

Rostrum or 1n·oboscis, is a moutli dra"'11 out to a rigid legs of insects, in gcnc1·al, a1·c named from tho various 
point: in ma11y of the hemiptera class it is beut down~ motions they pl'oducc: as 
ward towards the breast and beHy, as in the cicada, Cursol'ii, from that of running, which are most nu .. 
nr11a, notonccta, cimex (bug), aphis, and remarkably so merous. 
ill some cm·culioues. Saltaorii, from that of leaping. 

~faxillre, the jaws, arc two in number, somcti~nes four, N atatol'ii, from that of swimming, &c. In tlie saltato. 
and at other times more; the.y aye placed lwt1~on~ally; rii, the thighs arc 1·cmarkabl) large, IJy which means 
the inner edge of some insects IS senatetl, Ol' furmshcd they a1·e able tn leap to a. cous idcrablc distance, as in the 
"ith liltle teeth. . . . . gryllus, grass-hopper, &c. In those of the naiatorii, tho 

Lingua, the tongue, 111 some insects IS taper and S]>I· feet arc flat, and edged with hairs, which answer the 
rnl, a~ in the lrnttcrHy; in others it is fleshy, rescmblrng same 1rnrposc as oars in assisting them to swim, as in the 
a proUoscis, and tulmlar, ~LI) in the tty. <lytiscus. 

Labium su1lerius, tho u11per lip, is situatctl above the Mutici, are sucli feet as hne no claws. 
jaws; as in 1hc scarabrcus and g1·.)llus. . . . . Chelre, or claws, are the fore-feet enlarged towards 

Stemmata, or crown, are three smooth hcm1sphcric their cxtl'emitics, each of which is f111·nished with two 
dots, 11laccd generally Oil the top of the head; as in most ksser claws, which act like a thumb and finger; as in th1> 
cf the hcmcnoptera, and others~ craU. 

ll. Truncus, the trunk, is that ~>art which comprc. Aire, wings, the instruments wl1ich enaUlc the ins('ct 
bends the [)reast or thorax: it is Sl~uatcd b.etwe~n the to Hy. 'rlicse arc membranous and undi\"idcd, exrcpt in 
hcaU and abdomen; and has the le~s msert~d 1~lt~ it, ~Liat the instance of the phalrenre alucitre, in which they arc 
its parts may be distinctly dcternuncd. lt is d1v1ded rnto in part divided. Most insects ha''" four; the di1itcra 
thorax, scutellum, amJ stel'num. · class, and the coccus, however, have only two. 

Thorax, the chest, is the IJack 11art of the breast; aml The wing is divided into its superior and inferior 
is very various in its shape. Jt is callcU deutatus, when surfaces: its anterio1· part in a buttcI·Hy, is that towards 
'its sides arc al'me<l. "ith po!nts. . . . the anterior margin, or next to the head; its ]>Oskrior 

Spiuosus, when its ba~k is furmshc~ with th.e~, as m pa1·t, that towards the anus; its e:xtcrior 1mrt, that to. 
the l~l'ambyx; aud marg'ltlatus, when its mat'f:jll\ is late· wards the outer edge; and the intel'ior, that next the ab. 
rally dilated, as in the siJpha au<l cassida. <lomcn. 

8cutcllum, or escutcheon, is the posterior part of the They are called plicatilrs, when they are foldrd at 
tho1·ax; it is frcqueutly tl'iang1!lar, an~ ap11cars to IJe u.1~ the time the insect is at t•cst, as in the wasp: opposit(' to 
vided from the tl1orax by au mtcrrnnmg suture, as Ill these arc the planre, which arc iuravaLlc of being 
most of the coleeptera. folded. 

'!'he stel'llumJ 01· breast-bone, is situatetl on the infe. Ercctre, such as han their superior surfar"s bro11gl1t 
J'ior part of the tl1orax; it is poi~1t~d bchintl iu the elate· in contact wl1cn the insert is at l'Cst; as i11 the ephemera, 
res~ ancl bifitl ju some. a~ the li.yt~sc1. . , ]HtcHa and virgo, and impilioncs (buttel'flks). 

ur. Tlie al.idomcn is 111 most rnsects d•'5tmct fr~m tlie }.latentcs, which remain hol'izontally cxtl'ndl'd when 
thorax; it is the postel'ior pal't of the hotly of tl1e rnse.ct; the insect is at rest; as in the plialre11re gcornctrre, and 
an<l is composed of a nuinUer of a11nular segments which most of the }ilJ('llulre. 
sc1·rn occasionally to lengthen or sho1·ten it, antl to Incumbentes~ such as conr horizontally the supc1·ior 
contain the oq;aus of chylification, &c. part of the abtlomen '°"'hen the insect is at rest. 

Spiracula, arc little holes or pores, placetl singly on Deflcxre, arc inrnmbrnts. !Jut not horizontally, the 
rarh side of evcl'y srgment vf the aLdomcn: thl'ough outer edges declining towards the sides. 
thrse the insect breathes; and if oil is applied so as to Rcvel'sc, arc deflexre, with this ad<lition, that the edge 
stop them up, it pl'ovcs fatal to most of them. of the inferior wings projects from under the anterior 

Tc!'gum, t!JC back, is the superior 1rnrt of the abdo- pa1t of the superior ones. 
m('n. . . . Dcntatr, in which the edge is serrated, or srallo1-.ed. 

!~,'11,~~rls tf;~ ~~~!i~ .. ~~ 1:1~:,'.~1 :[~'!11: l~~~lt~men, perforated Cau<latre, in which o~e OI' morepl'ojcctions in the hind· 
for tlic e,-acuation of the excrement. 'rhis pal't also fre- er wmg·s a1·e ex.tended mto proccssC's. 
q111'ntly contains the organ . ., of generation. Reticulatre, when the ,·c~srl of the wii1~s put on the 

IV. Al'tus, the limbs, or extremities, are the various appea1·ance of nct.work,ac; rn the hcmc1·01J1~1s perJa; the 
instl'luncnts of motion. two anterior wings ~cnc1::dl)' become supe1'.10r, .and the 

Prllrs, the legs, a1·e generally six. There is an cxccp. 11ostrrior ones i11frr1?r, 1~ moths,\\ hen tlu.·11: "111gs are 
tion to tbis, hnwcn'r, in the class apiera, many of which closed; but the antcrwr wrng~ arc calle~ 1>r1mary, and. 
l1ave eight: as acari (mites), phalangii, most of the am- the lnfcl'ior ollcs seconda1·y, m l>uttcdhe>, as they can· 
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aot with propl'iety be called iltl'm'ior when the wings are 
erect. 

Colorcs, the coloul's; these are Yarious-; and apparent; 
~ut actol'lling to their scve1·al shapes, they take the dif
ferent na111C'H of punct~, duts; aud macuhc, spots. 

Ji~ascire, bands, which frrquontly run across and some.: 
limes surround the ctlgc of the wings. 

Strire, streaks, w11ith are vel'y slenrlet• fascire, and Ii
•ere, lmc~, .'"'bi ch arc long;itu<liua!ly extcndc<l. 

Occllus, is a rnund s110t containing a lesser spot of a 
diff'tt·ent colou1• in its centre. 

Stigma, another term lately introc.luce<l by Linnreus, 
sigmtics the bl~ot, or anastomis, in the middle of the '\ing 
nca.r tile antcrrnr margin; it is co11spicuous in most of the 
hymunuplera and neuroptera, amt even in the coleoptera. 
'l'he single 01· double kidney-sha11ed spot, situated in the 
saine part of the anterfot· wings, aud frequently occurring 
in the phalrenre paganre, is distinguished likewise by the 
aame ot' stigma. 

1':1) trn (in the singulor number elytron). The upper 
win~, or case, which are of a hard substance., in sulJle 
degl'ce resembling leather, and which in most imiects arc 
ef a rnry bal'tl textu1·c, but in others flexible, are called 
el)tra: thrir superiot· surface is generally convex, their 
infl'l'ioJ' concave. WhC'n the insect tlies, they are extend
ed; am.I shut when it rests, closing together, ant.1 formiug 
a longitudinal suture down the middle of the back, as in 
ihe coleuptcra. 'U1ey are of various shapes: 

AhlJ1·eyiata, when shorter than the abdrmwn. 
Truncata, wl1cn shorter thau the abdomen, and termi-

11ating in a tnrn~vel'se line. 
~'astigata, when of equal or greater kugth than the 

abdomen, anti tet·minating lu a transverse line. 
Sel'l'ata, wlwn the extm·ior margin towards the apex 

is notched OJ' SCl'ratcd, as in some o[ the IJ11111·estes. 
Spinosa, when the surface is covered with sharp points 

1rpr1ddcs. 
Scabra, when their surface is ao uneven as to grate 

against the fingers. 
Striata, when marked with slender longitudinal fur. 

rows. 
Porcata, when with elcvatrd longitU<linalsulci or ridges. 
Sulcata, wl1en the ridgrs are roncarn. 
Hnuclytt·a, when the suprrior win.gs are of a mil"11e 

substance between leatl1cr and memLrane; eithcl' totally 
ao, as in the gt·J Iii~ or· Jl.il·tially so_. as in the cimircs, 
oepre, and notonc1 tre: tia'sc are commonly distjnguished 
by the name 1it•mi11t<'l'a. 

Halt1·1·es, poist'1·s (a tenn also infroducetl by Linnrens), 
arc littlt• hrads phtn•d on a stalk or pC'<l.uncle, most frc. 
qurntly undf"I' a li1tlr al'Clird scttlr. They 111·r found only 
in the class t1iptc1·a, and appeal' to be nothing more than 
the rudimcnti; ortllc hind<'l' wi11g·s. 

Caudat 1hr tail, in most insects is, 
Rimpkx, simplC', r:tpahJc of IJf'iug extrntled, and again 

drawn hack at }Jki\surc. Jn the crab and scor11ion, how
C\'C'l', il is 

El,,ngata, rlon!\'atrcl or lcngthrnecl. 
SdaC'f':t, b1•ittl1· slrnprcJ, or taper; as in the rn.phidra. 
'rrisrta. rorp.;isfing c1f three b1·istlcs; as in lhcephcmcra. 
.f'u1-rata. bring foi·kell. as in the podu1·a. 

. Forl'ipOlta, resembling a pair of forceps; as in the for
"cula. 

T&L. J, l i9 

Foliosa, l'esembling a leaf; as in the bla!ta, gl'ylli, ano1 
some species of cancri. 

Tclifcra, such as arc armed with a daJ.'t or sting; as in 
the scorpion 01· pa.norpa. 

Aculeus, the sting, an instl'utnent with which they 
wound, and at the same time instil a poison: with s"c» 
the bee, wasp, scorpion, &c. a.re furuishc<l. 

Explanation ef the jigltres that accompany this artic~. 
Plate LIV. 

Fig. 62. Antennre Jicctiuatre, or feathered; as in the pha
lrunre, moths .. 

6S. --- perfoliatre, or perfoliated; as in the 
dermestcs and dytiscus. 

64. ---fissiles,orfissile,divided intolaminreat 
the extremity; as in tile scarabrei, hcctles. 

65. --- clavatre, or club-shaped; as in the pa
pilio, buttertly. 

66. Moniliformes, like a necklace of beads; as in 
the chrysomela. 

67. ----- sctacere, setacco11s, or bl'istle
shaped; as in many of the phalre"llre. 

68. ----- aristatre, fu1·11llihed with a lateral 
hair; as in tl.Je fiy. 

69 and 70. a, caput, the head. b, palpi, or feelers. 
c, antcnnre, 01· horns. cl, oculi, the eyes. c, 
thorax. f, scutellum, or escutcheon. g, 11cc
tus, or breast. h, sternum, 01· l.Jreast-l>0ne. 
i, abdomen, and its scgn1cnts. Ii:, anus. l, r1y
tra, ar shells. m, rncmliranous wings. n, pe .. 
des, or feet, which are natato1·ii. 

~ 1. o, femur, or thigh. p, til>ia, or leg. q, tarsus, OI' 
foot. 1·, unguis, or clav{. 

72. a, the antcl'ior part of the wing. b, tho poste
rior part. c, the exterior Jl:U't. d, the interior 
pa1t. c, the margin. f, the disk, 01· middle. 
g, oculus, or eye. 

73, 74, 75, and 76. rnpresent the insect in its c.gg, 
caterpillar, pupa, and perfect state. 

<![the sexes ef insects. 
In insects the same difference exists as in other animals, 

and they eYen appear more t1isposed to increase their 
species than otl1er animals; many of them, when become 
perfect, seeming to lie created for no other purpose but 
to propagate their species. Thus the silkworm, when it 
arrives at its perfect or moth state, is incapable of cat. 
ing, and can hardly fly: it endeavours only to p1·opa5ate 
its species; after whid1 the male immc<liate1y dies, and,, 
as soon as slte de11osits her eggs, the female al.so expires. 

The males and females of many insects arc with dif .. 
ficulty distinguished; whilst in some they tliif<·1· so wiclrly, 
that an unskilful person might easily take the male and 
fCma.Jc of the same insect for different specirs: as for in .. 
stance, in the: phalrena humuli, pinial'i, 1·11sr;ula: ead1 sex 
of which t1iffo1·s in colour. This dissimila1·ity is still 
more apparent in some iusccts, in which the male has 
wings and the ft>male mn1e; as in lhe corC'l1'.i, fa.mpyris, 
phalrena antiqua, brumata, lichenella. Ami as most iu
beds remain a long while in ropulation, as we may see 
in the tipula and silkworm, the winged malr• Oy "ith 
the wingkss females, and carl'y them about frnm one 
]Jlacc to a11othel'; as in tlw llhalrena anfo1ua. It is, l1tJW· 
e••~, no c•t•taia 1·1tl~, ~hat when Qne illsccl or the .atne 
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sp~cies is iound to have wings, and the other to be with
llut, the former must necessarily be the male and the lat
.,,. the female. 'I'hc aphidcs, for instance, are an excep
tion; and besides these, individuals of both sexes, and of 
the same species, are fouml without wings, as the carabi 
majorcs, tenebriones, mcloes, cimiccs. The gryllus 11e
destl'ia is likewise destitute of wings; and might have 
passrd for a gry1Ju5 in its pupa state, had it not been 
seen in copulatiori; for it is well known that no insect can 
propagate it- species iill it arrives at its last or perfect 
at ate. 

" Plrrnque insectorum genitalia sua intra anum ha
bent abscondita, et penes solitarios, scd »!>trnulla pcnem 
habcnt bifidum: cancri autcm et aranei gemiuos, quc
tnadmodum nonnulla ampbibia, et quod mirandum in loco 
alicno, ut cancer, suU basi caUlhe. .Jlraneus._mas palpos 
babrt clavatos, qui pcnes sunt,juxta os utl·incpre-1111irum, 
qure clavre sexum nee speciem distinguunt; et fCC{llina 
vuh•as suas habet in abdomine juxta pectus. Huie Vlll'O 

si unquam V6re dixeris, Res 11lena tinwris a1nor: si enim 
procus in auspicato accessm·it, fcemina ipsum dmrorat; 
quod etiam sit, si nnn statim se retraxerit. Libellula fre
rnina genitalc suum sub apice geret caudre, et mas sub 
Jlccto1·e; adeo ut cum mas coJlum freminre forcipe caudre 
arripit, ilia candam sub pectore ejus adplicet; sicque pe
culiari ratione connexre volitent." 

Besides those of male and female, a thit·d sex exists 
in some insects which we call neuter: as these have not 
the distinguishing parts of either sex, they may be con
sidered as eunuchs, or infm'tile. 'Ve know of no instance 
or this kind in any other class of animals, nor in ngcta
bles, excc11t in the class syngenesia, and in the opulus. 
This kind of sex is only found among those insects which 
form themselves into societies, as bees, wasps, antl ants: 
and here these kind of eunuchs are real slaves, as on 
them lies the whole business of the economy; whil~ thobe 
of the other sex al'e idle, only employing themselves in 
the increase of the family. See Al'JS. Among ants, the 
neuters form a hill in the shape of a cone, that the water 
may run off it. and place those which are in the pupa 
state on that side of it which is least exposed to the heat 
of the sun. At a considerable distance from these are 
found the habitations of the males and females, to whom 
the most ready obedirnce is yielded by the neuters, till a 
new offspring succeeds, and then they oblige them to quit 
their habitations. But those ants which live entirely un
uer ground provide better for themselves in this respect; 
for a little before their nuptials they lJUit thei1· habitation 
of their own acro1·d, and, after swarming in the manner 
•f bees, copulate in the air; and each retiring to some 
11ew habitation founds a new race. 

No hermaphrodites bavr as yet l.Jeen disrM·cred among 
insects. 'l.,here is something very singular, howenr; in 
1he propagation of the aphides. A female aphis once im
pregnated can procl11cc young, which '"·ill continue to 
produre others without any fresh im1wrgnation, eve11 to 
U1e tenth progeny; afterwards a new impr·rgnation must 
lake place. 

Tl1e male insects, like male hawks, are always smaller 
than the females. 

Ju the propagation of their species they are remark
ahly careful; so that it is with the greatest difficulty the 
11ies are kept from depositing their egss on fresh mc<it, 
!he calJbage-buttcrfiy from layin5 them on calJbag,e, and 

ll 

~~~~ri~:'.·~~a~;~m ~,~{eo~;~~~b~~~ 1~~":~~i:~~Ja~a~!~~:: 
are deserving of our attention, as they afford a mutu.J 
assistance to each other: for wheu the female ha. laid 
l!Cl: eggs in a.little ball .of dung, the males with their fret, 
winch are axtform, assist the female to roll it to some 
suitable place; as Aristotle and Pliny formcdy, and Loe. 
fling has since remarked. 

A fact not a little wonderful is, that in the coccus and 
oniscu~ the female has no sooner brought forth her young 
than she is devoured by it; anti that the sphcx should be 
able so readily to kill the caterpillar of a moth, then bury 
it in the earth, and there dc11osit her eggs in it. Nor rau 
we without admiration behold the same species of aphis, 
which was vivi11arous in the summer, become oviparous 
in the autumn. 

Almost innumerable examples might be brought of the 
singularities in the eggs of imrncts: we shall, lmwevrr, 
only mention those of the hemcrohius, whicJ. arc deposited 
on a footstalk; those of the phalrena neustria, which are 
placed regularly in a ring round the branrh of some 
tree; and the compuund eggs of the blatta, 01· cockroach. 

Of the metamorphoses of illsects. 
Except those of the aptera class, thcrr arc no in1.;ert.s 

but what are continually unde1·going some transforma. 
tion. 'I'hcy change first from the (ovum) egg, into the 
(larva) caterpillar, or maggot; then into the (1111pa) clu-y
salis; and, lastly, into the (imago) Dy, or perfect stair. 
During each of" those changes their a1>11eal'a11rc dift't'rs 
most essentially. The insect, as soon as it came out of 
the egg, was by former entomolo~h;ts called eruca; b u 
as this is synonymous with tlJC botanic name sisymbrium, 
it was changed by Linnreus for the term 

Larrn; a name expressive of the insect's being, in this 
state, as it were masked, having its true appcan.nce con
ceakd. Under this mask or skin the entire insert, such 
as it afterwards appears 'Wht•n perfect, lies co11rrWed, ('D · 

veloped only in its tcmler wings, ant.I putting on a soft 
and pulpy appearance; insomuch that S\rnmmrrdam was 
allle to demonstrate the buttcl'Hy with its "ings to exist 
in a catterpillal', though it bore but a faint 1"Csemblanre 
to its future perfection . The insect, thcrrt'ore, in this 
state, undel'gocs no other alteration but the change of its 
skin. The larvre 31·c, for the most part, la1·ger than the 
insect when pcrfeci, and are very ¥01·acious. The ra· 
tcrpillar of the cabllagc-bnttertty eats double what it 
would seem to require from its size; its gro\\tl1, howcnl', 
is not ader1uate to its voracity. 

Pupa. The in•ert in this st.tie was fol'merly called 
chrysalis, or au1·elia; but as the appearance of gilding is 
confined to a few butterflies only. the term of pupa has 
been adopted in its stead; because the Ie11id<1ptera,, ••Jl';'
cially, resemble an infant in swadc.lling-clotlls; and an this 
state mHw, except those of the hrm.iptcra class, take any 
uout'ishmrnt. 

Imago is the third state. This name is given by Li~· 
nreus to the third change, in which the insect appelll'll ID 
its prope1· shape and colours; and as it undergoes no more 
transformations, it is called perfect. ln this state it di!•• 
is capable of propagating its SJ'<'cies, and 1·cccives 118 
true antrnure.; which before, in most in~ects, were scarct· 

ly A~~~.:·~~0ape of the pupa is dilferent in different clU· 



EXTOMOLOGY. 

"es of insects, it assumes llitfcrcnt names; thus it is cal
ltd 

Coarctata, when it is round, and as it were turned, 
without the least resemblance to the structure of the in
sect; as in the diptrra. 

Obtrrta, when it consists as it Wel'c of two parts, one 
of \\ l1ich sul'l'ounds the head and thorax, and the other 
the abdomen. 

lnromplcta, when they l1arn win.~ aml feet, but arc 
not capable of moving them: as in most of the l1ymcnop
tera. 

Semi-completa, in wl1ich they walk or run, but 11ave 
onlv the rudiments of wings. 

Completa. in which they immediately obtain the per
fect form of the insect, without uttdergoing any more 
change: as in those of the aptera class, except only the 
ftea. The bed-bug also belongs to this class. 

The spider undergoes frequent transformations, though 
only in the colour of its skin. The crustaceous insects, 
as crabs, lobsters, &c. yeal'ly cast their shells, or their 
growth would otherwise be impeded. The scolopendri, 
when young, haYe f(mrer feet than when they arc full
,;ro\\ n. All insects, as soon as they umlcrgo the third 
change, are nr1·ived at theil' full growth; nor do we find 
any difference in the size of the same species of insect 
in the same countries, unless, during its catcl'pillar state, 
it has not had a sufficiency of proper food. 

Of the classiJication of insects. 
The insect tl'ilJC being endowed with the various pow

ers uf crcrping, flying, and swimming, there is scarce. 
ly any place, however remote and ol>SClll'l"', in wlikh they 
are not to be found. The great confusion ,...-liich appeared 
to the ancients to arise from their nu111l.H·1·, made them 
nrvet· dream of reducing them to any system. Swam
merdam, that indefatigable inquirer into nature, ob
served, that their metamorphoses \Vl'J'C divided by na
ture into several etates or orders. Thril· external ap
pt'arance also ra1·ricd with it some rn~'ll'k or distinction: 
so that entomologists railed all those or the coleoptera 
class scarabrei (heetks); those of the kpidoptera papi
liones; and tliosc of the gymno11tcra rlass that had two 
,..ings only, muscre (flies); those of the same class that 
bad foul' wings, were called apes (bees). No farther 
progre~s was ma1le in the systematic part of this science 
till the timr of Linnreus. He was the first that under
~1ok to determine the genera, and assign them their pt·o
prr chal'acters, in the System a N atune; and thus redu
ced thif.l sricnrc to a systematic form. This system, in 
subsequent editions, was considerably enriched and 
amtnded by him, insomuch that the science of insects 
now shinrs forth in its full lustre. Hr it was who first 
instituted natural orders, and reduced them into genera •y expressiYC namrs; determined an infinite number of 
aprdrs in the F'una Suecirre and Museum Regime; col
lrrted \\ ith inrredihlc pains the S) nonymous names of 
the various authors wlw had written on thrm; and, last
ly, added their descriptions, and the places in which 
they were to be found: so that the system of this illlus
trious author "ill lead any person, without the assh;. 
tance of a master, for t11e must part, easily to ascertain 
the 11ame of anJ imwd he may mcrt with. Ilefort"' his 
lime eca1·ccly any more than %00 insects wet•c known; 

whe1·cas, i11 t11e last edition of l1is svstem, lie has dele1·
mi11cd the> names or nca1·ly sooo distinct spccil'S; lhounh 
this is not the si~th part of the 11uml.Je1· that is now 
kllO\\U. 

Orders.-The class of insects is t1ivi<lcd b\· Linnre.us 
into seven Ol'ders. l. The coleoptera (from 1u~>.·~' a sheath, 
and 0T1ft• <1. wing), arc such insects as have crustaceous cly
fra 01· shells, which shut together, and form a lnngitu. 
dinal suture dnw11 tlie b:.ick of the insect; as thr beetle 
(bupresti.s ignita), fig. 77. 2. llcmiptcra (from ~.u.1~v half. 
and on,u a wing), have their uppe1· wings usually half 
crustaccuus and half mcmhranaceous, not divided by a 
longitudinal suture, but incumbent on each other; as the 
cimcx, fig. 78. 3. Lepidoptcra (from >.1.-ric a scale, anti 
1P"1'1por a wing), arc insects having four wings, covered 
with fine scales in the form of powder or meal; as in tho 
butterfly (papilio antiopa), fig. i9. 4. Neuroptcra (rrom 
•11110• a 11c1·vc, and o-r,,o, a wing), ha,~r four membranous 
transparent naked wings,. generally Jike network; as ia 
the panorpa coa, fig. 80. 5. HymcnQptc1•a (l'1·om 1111.~1 
a membrane, and 0T11u a wing), arc inscct'i with fom• 
membranous wings; tail ful'nishcd with a sting, as in. 
the tenthredo, fig. 81. 6. Diptera (from /r,;~ twn, an• 
cr'l'tf., a wing), arc such as have only two wings and poi
sers; as in the fly (musra), fig. SQ. 7. Aplrra (r1·<11n ~ 
without,and'°"''ll)'a wing), insert~ haYing no wing!'. The 
last division contains s ~orpions, spiders, crabs, lubstCJ'S• 
&.c. See ARANEA, CANCER, &r, 

Genera.-lt is not necessary to insert here the cha1·ac
lers of all the different genrra "hich may br found in 
Linnreus's Syst. Nat. It \\ ilJ be sufficient to enumcJ'ate 
some new gcnrra mrntioncd by subsequent systrmatic 
writers; so that by being acquai11ted with thcsulJtilc dis
tinctions on which they arc built, the stmknt 111aJ avoid 
i·u1rning into confusion. It is among tl1c modcrn'i only 
that genera of this kind arc to be met with, aw.I new 
namrs given thrm. rro remorn this diOiculty, \\'f' shall 
first enumerate those names a<lopted by authors, whi«;b 
arc synonymous with those of Linnreus. 

New gc11era of authors sy11onymo11s with tlwse of LinutEus. 
In this account wc shall distinguish the names which 

other authors have given by Italics. 1.'lius, Juram1s has 
been named Platyceros. Rister, attelabus. Ilyrrl111s, an
thremts cistela. ~lylabris, laritL scop. Altclabm•, clerus. 
Silph~,peltis. B1·uchus, mylabds. Pitmus, byrl'hus. Chry
somcla, gule1icula. Hispa, c1·ioseris. Cantl1aris, cindu. ... 
deta. Buprcstis, cucujns. Carabus, b1qwstis. l\Jy. 
rineleon, formica.leo. Si1·ex, uroceros. 

New genera of authors. 
Copris, scarabreus absque scutrllo. Bostricins, dcr

mcsutes rnpetinus. Cisttla, 1Jy1·1·hus pilula. Rhinommt
cer, attclal>us l'ostro produrto fcre cul'culionis. J111tfui.
bus, silpha. Bruchus, ptinns fur ob spiuas thoracis. 
JJlelolo11tha, chrysomela C') li111.lrira. Jlltica, chnsnm<'la 
saltatol'ia. Diape1is, cl11·ysonwla fungorum. Prj;·oclwm, 
cantharis. 1'elephorus, rnuthal'is. Cantharis, mrloc al
ata. Ccroco11w, mcloc shalfcri. .Votuxi.s, meloc mono
ce1·os. P1·ionu.s, rc1·amb) x tl101·aeis n1a1·ginc dfntirul<tto. 
Blc1wco1'is, _Jcptu1·a ~ho1·ace spi~usa. Hydrophilus, dytia ... 
t.'US a11tr11111s clavat1s. Mylabns, llCCJdalis minor ... 9cri ... 
dium, gr)·llus muticus. l&:usta, g•·> llus lcttigouia, 
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Tettigo11ia, cicada. Corixa, notonccta. .N'aucoceris, ne- tac~ons ~r pe~tinatecl: Th~ tnr·trirc~. tn aria; th~ PY· 
pa. 1-'e~·la. bemerubiu:; eauda bisccta. Libelluloitlesi ralult>s , 111 al1s: the tinere, m <•Ha; anil lhr alurit:e. iQ 
n1.' 1·nu•lcnn ant/'"'nuis rapitatis. Crabro, tenth redo antrn- dact)la: so that it is t·\ idcnt from th<.' tn111inatiim itst·lf 
nis cl11rntis. Plerophonts, phaJarna alucita. Bibio, tip- to v.:hat srction ~l~c ins1•..t is tu hr l'<'frl'l'l'll. It is tn be 
ula rli·• 1·n c ~pinoso. Slomoxoides, asiJus buccn intlo.tta. wb;h1 d that simdal' instit11Com1 coultl br formnl tltrough
!!1:·~:/:·1~ny11ms, musca. J\'"emotelus, musra. Volucella, ~~~tti~;11~~1;1~·~~ 1~ri~~~~~: as IH•rc the name ibclf ::;c•rn~ to 

These genera appear to be in a great measure liko Butte1 tl:es :11·~ dhid<'<l info Sl'rtion~, hy till' 1iamt•s 11f 
tl1osc \\hich WC'l 'C' introdnce<l into botany by the folJow· cquitrs, hrlic um i, clanai, nymph:1lr~. ;111d pll'hdi. In 
e1·· 01' Ri' in us. Paying too little regard to nature, they sud1 a mult1tll(le of butte1·flics. the f.(l'<'atl"'t ]"ll'l ol' 11 hi h 
tli ~nnitecl nalura) genera, on acrount of the most trifling are foreign and extra.F.uropran, and to \\liOFiP foud .oul 
dis1indions. This made thl'ir continuanrc in the science manner of Ji fl we are uttt>1' s!1·angc1·s. it wns impos~ibic 

;'.·.;~~,1·~~1~i10~~ (~~~~\o~~' ,~1~1~·t b~=!~~:s '~~11ie ~~l;~t !~, s~1~d t~ ~~:~ !~g~:1~;~;:t l~~.~v~~~~k(~:~u~I~~· 11~~11:.~~~sl1i~1~~~:l::~::; 
'\\h t si1e \\ill not. Knowledge of this kind, built on from tl1e rrrojan history. 'l'ht1Sf> cuusist of two lroi1ps 
OJ imnn onlJ, will not stand. 'Ve are therefore to look or bodies; of whh h 011e C'Ontains the sahle, aml ;·8 it 
in to tlte science \\ltl1 great accuracy; and the larva of were mourning nobl{'s, having l'Crl oi·l.Jlood,\ spotH at tlie 
the 111sect, 1ts man11e1 of <hanging, and other thmgs of basis of tl1cil' wings. These renive n,.11ll'S 1'1·i1111 tl1f' Tro. 
nionwn1, are to be known, before we 1>resume to form a jan nobl<'s; and as P1·iam was kin,; of TrnJ. tin' lll'l'fl 
ne~ gt·m1s. splernlid among tluse hrar his na111e. 'J'lir Cithl'I' ho1lv, 

Coi11i11g of new names, and changing of one old one ornamentrcJ with a Yariety of g·ay colours, :in• r1; ... u;1. 
fo1· anotht>r, has bcu1 the sourreofthegrcatestconfusion. guished by the nauws of the G1·l-riri11 he1·ors; urn! a~ in 
Thu~, in order to i·e<lucc thecicindela and carabustothe both armies there wcrr. kings as wdl as oOirt·rs of an in~ 
~amr genus, lrnpPcstis has been adopted for the generic ferior rank, thos<>: elegant buttcrflirs, \\l1ose hi111h.·1· "ings 
n~nw; but as that genus ha<l long ago received a very i·esemhletl tails, we1·e distinguishrd bJ somf' roJ al n;.une. 
different application, it was changed for that of cucujus. Thus when .P:ll'is .is mentiouct.I (knowi11g from history 
Again, that the oflicinal cantharides might be ranged that he was a Trojan, and of ro) :ti 1 loocl). we find him 
among the ccrambyrcs, the canthal'i<lcs have Uren l'C· among those of the first scftion; tit at is, thoS(\ of a sahle 
moved from the genus of mcloe (to whirl1 they naturally colour, spotted in the breast "ilh red, a111I ha1 ini; thrir 
belong), antl refrrcd to the genus of cicintlela, obtaining hinder wings resembling· tails. When Agawemnon is 
thus a new uame: antl so of many otl1c1·s. Thus also, named, we rcmembrr him to be a noble Greek, and find 
to mention no more, how needlt->ss an<l rash was it to him among those nobles which havr varif'gate<l and irn al
sc11eratc. the arridiurn an<l locusta frmn the genus of gt·} I· low-tailed wings. But \.\hen N('l'cus is spoken of. we 
)us, the crabm from the tenthrctlincs, and the mylabl'is readily know him to belong to the last section, having 
from the necydalis! wrngs but 110 tails. 

Tri11ial na111es.-The trivial names placed uutlc1• their The second class, which contains the hrJiconii, de· 
1~espective genera will occasion little or no controversy; rive their names from the muses, as Urania. 'I'he nam('s 
they ai•e current like money, and of the same utility as of the som; and c.Jaughters ol' Dana us arc bestowrd on the 
the pl'opcr names of mcnt Peter or Paul, &c. Insects liv. third section. And as these species are subdividrd into 
ing on vegrtables sliould rt'ceive their names from the two .other sections, ";z. the '"hite and 1iarti.rolourcd, the 
particular Jllants on which they mostly feed, as that me- mctaphm· is so conducted, that the whitr om•s presrr1·e 
tho<l is preferable to all others. Thus the names of' the the names of the daughters of Danaus, and the parli-co
phRlrena mori, &c. nrf' cxc:ellent; and when we are able to loured ones those of the sons of Eg) ptus: so that it is 
r;h c such to insects, the olcl ones are to be tliscai·detl. evident ll'Om tue name itself to what section the butterfly 
Jlut we are to be cautious and not too hasty in ou1· judg- is to be rel'rrred. 
mcnt in this resprct; as insects, when they cannpt get '.fbe names of the fourth section. nymphaks, arr ta. 
their favourite footl, will often eat other plants. Thus ken from various nymphs of antiquity; and thoSl' of the 
tlw silkworm, for want of mulberry-leaves, will eat those fifth section, plebeii, are selected from dim·1·rnt mee 
•f lettuce, though it will not be so well nourished by among the anl'ients whose names a1·e worthy of l'l'mem
them. b1·ance: so that by this means a knowledge of the an-

Various other instances o.f the invention of trivial cients may be intei·spel'scd, and thi$ agl'eeablr science 
•amcs will be met\\ith in theSystemaNaturre, pa1•ticu· be made doubly )lkasing. Those, thrrl'fore, who.may 
Jal'ly among tl1e butterflies and moths. To p1Tve11t con- fintl new lepidoptera, and give them new names, will do 
fusion from the great number of species which cousti- well to follow this method. unless it should br appan:nt 
tute the genus ol' phalrena, they at·c distributed into sec- what food the insect chiefly prefel'S for its subs!S
tions, and distingu ished by the terms of bombyces, noc- tence. 
tum. f.(eomefrm, tortrice,, py1·alides, linere, antl alucitre. EN TOYER, in heraldry, denotrs a bordm'C charged 
The bombycrs and nocture, which are so much alike, wholly with things without life; it seems to be a cor1·up· 
that the femal es of the bombyces, are with g1·eat <lifli- tion of the J<'l'ench entour round about. 
cu Hy dbtinguished from the noctu,.,, are named in a pro- ENTRIN G-LADDERS, in a ship, arc of hrn_so~ 
miscuous mannrr. one used by the vrssel's sitlcs, in a harbour, or 111 fa1r 

All tbose of the geomctrre have their names termina- weather, for per;ons to go in and out of the ship: the 
ting in aria and ala, according as thei1: autcnnre al'll se- Gther is made, of ropes, with small staves fo1· ateP!) 
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1111d is l111ng ont of the gallery to enter into the boat. or 
to romc alma1·d t_lw sl11p, wlu·n the s{~a ru11s s•J hi,;h tliat 
t111·y ilare not b1·1ng the buat to the ship's side for fear 
ef sta,ing it. 

ENTRY, writ of, is a writ dii·erted to the sheriff, re
quil'ing him to comma.ml tl1c tenant of the laud, that lie 
render to lhe dcmundmcnt the pn~mi'-;Cfi in question, 01· 
appear in rourt on such a. tla.y, and sh•m why hc ltas not 
done it. Of this wl'it thc·re arc l'our kind'i. 1. A writ 
of enh'y sur disscism, that lies fm· the dissrisrL' against 
thedisseisor, upou a clisscisin tlune by himself; and U1 i'i 
is c-allcd a writ of entry in tlw nature of an ai..sise. 2. A 
writ of enti·y aur disseisin in the per, for the ht·i1· IJy 
descent, who is said to be in the pct·, as he romes in by 
bis ancestor. s. 4 writ of cnh·y snr dissdsin in the 
per and cui, whel'e the froffce of a disseisor makes a 
feoffment over to a.nother; aud th r n the. forrn of a w1·it 
is, that the tenant had no title to enter hut by a jH-iul' ali
ence, to whom the intruder demised it. A wl'it of en
try sur disscisiu in the llost, which lies aftrr a clisst'isin: 
the land is rnmove<l from hand to hand, in case of a more 
remote seisin, whereunto the other three degrees de nut 
utcud. I lust. 238. 

Jlut all these writs are now disused, as the title of 
lands is now usually tried upon actions of ejectmcut 01· 
tl'CSfHISS. 

E~'l'RY AD coMMUNEM L"EGEM. The writ of entry 
ad commun1.•m lt>gcm lies where tenant in dower, 01· t e11-
ant Uy the cou1'lcsy, 01· for life, alirns in fee, 01· for the 
lite \)f another, or in tail, the lands which they hold, 
&c. attn their dL·nth, h<' in t ile 1·evcrsion who lias it in 
fee, 01· for lifr, shidl l1:~vr tliis \Vl'it ag·ainst vd10msoelier 
i8 in poHscssi.on of the land. 

ENTRY AD 'l'EILVHNUM Q.UI PRlETERIIT: a writ of 
entry ad tl'rminum qui JH'retel'iit, lies where a man lt•ascs 
!antis or tc11nne11ts for tc1·m of' life, 01· years. and after
wartl.'i lhe tl'1·m expire.'"\, and hr to whom the kase was 
made, 01· a stranger, C'ntei·s upon the Jand, and ucC'upics 
the same, am! dd'o1·ces the lessor; the lessor or liis hcil'S 
shall have the wl'it. And this writ lies in the per, cui, 
andposl; fo1· ifthcks:scc holdso,cr his term, and aftcr
warlls makes a. feotrm(•nt, the lessol' or heirs may have 
this writ ago.tin!-;t tin• fcoffee in the pCl'; and if the feoffcc 
make8 a froffuwut oHt·, he mn.y ham it agni11st these
roml frofth in the per and·cui, and against the third feof
fcc inlho post. 

E:ffl'l: .IN CASO coNsntn.1. A writ of entry in casn 
(011 ... imlli Jirs wlwrc tenant Uy the courtesy, or for life, 
or for anotlil•1·'s lifo, alirns in fee, or in tail, 01· for life; 
now he in th('. rcversio1i. who has an estate there for lif'e., 
01· in f'<'e simp1<·, 01· in tail. shall have that writ during 
thr Lir1• of tlie H·nant for life who aliened. 

EN'l'RY IN CA~D 1•nov1so. The writ of entry in casu 
prm·iso lic-i; WIU.'l'l' trna.nt in df)Wet· aliens in fee, for lil'C, 
or i11 tail. On• land wl1ith he ho]ds in dO\\ e1·; he wl10 has 
U1t> 1·c•\c1·sion in frc, 01· in tail, or for lil'e, shalJ maintain 
that writ against Uw alh·ner. and against him who is the 
tenant of thr frreholcl of land ilul'ing the life of the ten
ant in dow•·r, &c. and the writ may be made in the 11e1·, 
Cui. and post. . 
E~TH.Y CAl'S.\ '' \'rRT\to1\.-II PR.EJ.OCUTI, h~s whrrc 

lan1ls or t('11rme11ts arc ginn to n m;m. on rondition tliat 
lie s~all t.ake the donor to his "ire wit4in a cert.Un time' 
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and if he does not e~pouse hel' within the limited time, or 
cspous:s an ;1tl11.·1·, or utherwbc js.tbll'S himc;;clf', that he 
cannot take /1i.:1' arcortliug to tile sai ~ conrlition •. Llicn tile 
l1011or and her ht>it's slnli l liavc the s.ud "Tit .tg1unst hi1n, 
or again-;i whocvt•r t'ISe is m till' said land. 

Billef ENTRLineoinmert:c. SecHn .. L. In England, in 
makin~· l'Htr1{'!:t inwa1·ds, it is usl1al for u1Ct't'h;.rnts tu in
clude all thr g1)01ls 1.hcy have on boal'd toe same sh. p 111 one 
bill, thuug11 s 11net1mt-s the.v Ill.\) h •. 1ppL·n i.J IJc upwards 
of Lwenty se\ u·;;l} k.iuJ!:l; and in case tlrn g 1uds arc su..irt
entcrcd, ad1litio11al or post-entries al'C nJw allo"ed, 
though f'o1·mcrly the £:,Oods so entrrl'<l were furJ'dtcd. As 
to bill8 of. cntt·y outwards, or indudi11g goods to be ex
port<·d, upo11 tlclivel'ing them, and paying the cusrorns, 
,tou shall rCc<'ive a smaH pi~cc of parchment C<\lle<l a 
cocket, which testifies your paymeut therco1~ and ail du
ties for surh goods. 

1f sevc1·al sorts otgoods arc exported at once, ofwbich 
some a1·e free, an<l othtrs pay customs, the exporter 
must 1.uL\·c two cockets, and thrrcJiwe must make two 
enh'ies; unc fo1· the goods that pay, and the othel' for the 
go{)ds uiat do uot pay custom. 

E111rits ?f goods. on which a. drawback is allowed, 
must likewu;e c:outarn thl' name. of the ship in which thr: 
go11ds Wt're uuported, the impo1·te1·'s name, and time of 
CHtrJ inwards. The cnt~·y being thus mat.le, and an oath 
takc•n that the customs fo1· those gnnds were J>aid as the 
law dirccfa, yo~ must c~rry it to th~ coUcctor and comp .. 
troller, ~r 1h e1_1· <l 1.: put.1es; who,, alter examining thei11 
books, will g1«rnt a warrant, wl11C'h must be ghen to the 
survc)·or,. sc.a1:chc1·, or laml-w~itcr, for them to certify 
the qua11L1ty o( goods; after wb1ch the cc1·tifirate must be 
b1·1n1g.ht l.lack to the collector and compt1·01lcr, or their 
t.lc11ut1ts, and oatlt made tha.t the said goo<ls arc really 
shipped, antl aot landed again in any part of Great 
Britain • 
. El'>< VEI.OPJ".• in .fortification, a work of earth, some

tuncs rn fo1·m of a s1111ple parapet, and at others, Jikc a 
small rarnpart with a pat'apet: it is raised sometimes on 
the ditch, and sometimes beyond it. See FoRTIFICA
TI01'"" • 

. ENVIRONNE', in hel'aldry, signifies surrounded 
with othc1· tli111gs: thus, they say, a lion environne' with 
so ma.ny bezants. Sec BEZANT. 

ENUMERATION, in rhetoric, a part of the prrora
tio11, in wl1ich the oratol', collecting the scattered heads 
or what has been delivered throughout the whole, makes 
a brief anti artful relation, 01· recapitulation thereof' • 

.t;;NVOY, a person deputed to negotiate some affair 
with any f'ot•eig·n prince or state. 'I'huse sent from the 
courts of Franrc, Britai~, Spain, &t. to a.ny JJCtty }ll'incC 
01· state, such ns the pnnces of Ge1·many, the rep11Ulics 
of Vcni.cl~, Genoa. &c. go in quality of l'l1Voy.c;, not am
bassadors; and such a characte1· only do thosr prrsons 
bear \vho go from nny of the pl'incipal <1\ut'ts of' ..E111·ope 
to another,. whrn the affair they go upon is not n•ry 
solemn oi· 1mpo1·tant. There m·e e1wo) s <mlinarv aud 
c:xtt·aordina1·), as. well as ambassailor~; they aJ'e l';tually 
t11ukr .th.<' protc~tton of the law of nat11ms, an1I t"Hjo) all 
~he p.nnlegcs of ambassadors, ~>Ill)· Uiffl•r•ing from tlirin 
m tlus, that the sainc ccremo111rs are not pc1·formcd to 
them. 

:EP.l.CRIS, in botany, a ~enus of Ilic monogynia nr-
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1lrr, in tl1e pen.tandria class of plants. The calyx is a 
fivr-partcd pei·ianthium; the corolla monopetalous and 
tubular; the stamina five very shol't filamC'nts; the i1eri
rartlium a roumlish, dcp1·csscd, quinqurlorular, quin
qucvalvular, gaping capsule; the seeds arc numerous 
and VCl'J' small. There arc four species, natives of New 
Holland. 

EPACT, in chronology, a number arising from the ex· 
rcss of the common solar year above the luna1', by which 
the age of the moon may be found cnry year. 

The excess of the solar year above the lunar is 11 
days; or thJ,l epact of any year rxpreRses the number of 
days l'rom the last new moon of the old year, which wa,~ 
the beginning of the 11resent lunar year, to the 1st of 
. Ja11ua1·y. On tho first year of the cycle of the moon, the 
rpact is o, because the lunar year begins with the solar. 
()Jl the second, the luna1· year has begun 11 days be
fo1·e the solar year, thcl'ef'orc the epact is 11. On the third, 
it bas begun twice 11 before tLe solar year, there.fore 
the epact is 22. On the fourth, it begins three times 11 
<lays sooner than the solar year, the epact would there
fore be S3: but 30 days being a synodical month, that 
year must be. inte1·calatcd; or that year must be reck
oned to consist of 13 synodical months, and there re
mains t1u·ee, which is the true epact of the yC'ar; and so 
on to the end of the cyrle, adding 11 to the epact of the 
last year, and always rejecting SO, gi,·es the epact of the 
:rrescnt yea1·. 'l'hus to adjust the lunar year to the sola1., 
through the whole of 19 yea1·s. 12 of them must consist of 
12 syuodiral months each, arnl 7 of 1 s, by adding a month 
of 30 days to e.vr.ry year \Vh{'H the epact would exceed so, 
and a month of 29 clays to the last year of the cycle, 
which mahs in all 209 thiys, i.e. 19 x 11.; so that the 
iutC'rcalary 01~ cmbolimrean years in this cycle arc 4, 7, 
10, 12, 15, 18, 19. 

lft11e new moons r ('tu r1wcl exactly at the s~me time af
ter the rxpiration of 19 yea.t·s, as the council of Nice sup
posed they wo11ld do (when they fixed the rule for the ob
sen:ation of Easter, and marked the nl'w moons in the 
rakudar f'o1· each year of the lunar cydt·), tlicn tl1c g·ol
.dc11 number multiplied by 11 would always give the 
evact. But in a Julian centm·y, thr new moons antici11atc, 
01· happrn earlier than that council imagined they wouM, 
by 7/-r of a day. In a Gregorian common century, wllich 
is (me day shorter than a Julian century, they hap
pru Hof a tlay later (1 day -ir = H)· Now H x 3 

~atl:t1~~1h:c~~~:~~ c~~m;~1; 11~~~1~~::~~~' b~fss~'It~l~n~c~1~~= 
ry, thrre will remain H· Tl~errforc in four Gt•egorian 

~e:11::;:i::1'r1 ~:~: ;~('~;t~n~~l~~~ ~~ld!~~~~,~~~~d l~~~~r~l:nify.of 
At present the Gre,i;-orian epact is 11 days short of 

the J11lian epact; but the quotient of tl1e number of the 
rcntul'ies divided by 4, wbich at this time is 4, multiplied 
by H• witb th<'additinn of the remai1Hlet· 1 multiplied by 
If• makes in all but 1/·r9, or 7 <lays + j~, therefore {!, 
i. r. S days+ H must be added to complete the 11 <la);. 
Whence we have the following: 

Gcnr:ral r11les for .fl1Uling the Gregorian epact for Cller. 

-UiYide the centuries of ally year of' the Christian 
Era by 4 (rejecti11g the subsequent n11mbei·s); multiply 
the remamder by !~,and to tliis produrt add the quo. 
tient multiplied by 43; divide the produrt + 86 by 25; 
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m11lti11lying the golden number by 11, from "hirl1 sub
tract the l~st quotil'nt; aud rejecting the thirties, the rt• 
matndcr will be the epact. 

Example. for 1816. 
18 ....;- 4 =4 remains 2 
2 x 17 = 34 
4S X 4 + BG + 34 = ~~ 
292~25=11 

1l x 12 = 132 
132 -11=121+30 remains I= epart. 

A shorter rule for finding the epact until tho )Oar 
1900. Subtract 1 from tl1e golden number; and multi. 
plying the remainder by 11, reject the thirties, and you 
have the epact • 

.fl table ef golden numbers, mul their corresponding 
epacts, ti.ll the year 1900. 

~ 11~ ti~ l'I~ 1 
!--Y--r-~l:f-~I :~ -!~ 

3 221 8 17 IS 12 18 T 
4 3 9 28 14 23 19 16 
5 14 I 0 9 15 4 

EPANORTHOSUS, in rhetoric, a figure by which a 
person corrects, or ingeniously revokes, what. he just 
before alleged, as being too weakly expressed, in order 
to add something stronger, and more conformable to tho 
passion with which he is agitated. 

EPA ULE. in fortification, denotes the shouldet· of • 
bastion, or the place whel'e its fare and flank meet, and. 
form the an!\'le rnlled the angle of the shoulder. 

El'AULEl\IE:/i;'l', in fortificotion, a work raised t. 
co,•er sidewise, is l'ithci· of Cal'th, galJions, or facines, 
loaded with earth. 'l'he epaulcment of the 11laces or 
arms for the caval1·y, at the entrance of the trenchcs,arct 
gcn..,.rally of f:lCincs mixed with eal'th • 

EPAULEME'1T alRo denotes a mass of earth, rallrd 
likewise a square 01·illon from its figure, rah1ed to rover· 
the raunon of a cascmrut, and faced with a wall. It is 
likclvisc usctl for any wol'i,:, thrown up to defend the 
flank of a post, or othrr place. 

EPA uLETTES. shoulder-knots. Among the French, 
all the degrees of rank, from a cadet to a general offirer, 
were so minutely marked out by the e11aulette, that a 
common centincl might instantly know \\diat officer.ap
proaclied his station, and coultl pay the prescribed 
honours without hesitation 01· mistake. 

This is not the case among the Englislt. Some altera
tions have lately been macJe in those ornamrnts; but thty 
a1·e so 11a1·tial, and confim·d to the uwer ranks only, that 
it is impossible to distinguish the youni,,..,st ensign from the 
oldest captain by bis epaulette, or by any other part of 
hi.• uniform. When Highland or fusilcer regiments ar& 

mixed with the line, very sentinel is still more perple~
ed, as all the oflicers brlonging to those cor}>S indiscrim1-
natcly wear two epaulettes made of fringe and bullion of 
the same qualitr. . 

Epaulettes have Jat<-ly been introduced into the Bn
tish navy, 'I'be folla11ing are the g1·adations of rank 
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as distinguished by epaulettes. l\1asters and comman
ders have one epaulette on the left shoulder. Post
c::apta.ins under tliree years, one epaulette on tho right 
ohoulder. And after having been post three years, two 
epaulettes. Reat·-admirals have one star on the st1·ap of 
the epaulette, vice-admirals two stars, and admirals 
three stars. 

EPHA, or EPUAH, in Jewish antiquity, a measure for 
ihings dry, containing 1.0961 of a bush<'I. 

J<:l'JIEDRA, in botany, a genus of the monodelphia 
1rder, in the direcia class of plants, and in ti.Jc natu1·al 
method ranking under the 5 lst order, coniferre. The 
male calyx is bifi<l; there is no corolla, but seven stamina; 
four antherre inferior, three supcl'ior. The fen1alc ra.lyx 
is bipartite, a.nd live-fold, upon one another; there is no 
torolla; there al'c two 11istils, and two seeds covered by 
the calyx, resembling a berry. There are two species, 
ihl'ubs of Siberia. 

El'HEMERA, the clayjly, OI' .J!lny;fly, in zoology, a 
genus brlongin.~ to the order of ncu1·ovtcra. It has 110 

teeth or pal pre; the1·c are two large protuberances above 
the eyes; the wings are el'ect, the two hintl ones being 
largest; and the tail is bristly. There are 11 specirs. 
'fhese llies take their name of May-fly from the short
ucss of their life, and are distinguished into seve1·al spe
cies. Some live several days; others do not take flight 
Iii! the setting of the •un, and live not to see the rising of 
that lurnh1ary. Some exist but one hour, others I.mt half 
lhat time; in which short period they comply with the 
~I of nat111·e. With respect to those that Jim sevoral 
days, Mr. Barlu1t ob.i;;erves, the1·e is a peculiarity inci
.teut to themselves alone. Thuy have to cast off one 
slough more, an operation which sometimes takes 24 
ho111·s to complete. 'l'o bring this about they ding fast to 
a trct'. Tile rphcmerm, befo1·e they flutter in air, Ii ave in 
some manner llce11 lishcs. They remain in the states of 
larrn and ch1·ysalis for one, two, or thl'cc years. The 
duJsalis only differs from the larva by there being oh
aervable on its back cases for wings. Both havcou their 
sides small fringes of hair, which, when put into motion, 
serrn them as fins. Nothing can he mol'e cu1·ious than 
the 11lying of those little oars in the watr1" Their ab
domen is tcrminatctJ, as wt•ll as in their state uf flies, by 
tlu·cc threads. These larvre scoop themselves out <lwd
lin.~ in the l.urnk~ of rivers; and they a1·c small tubes 
made like si1lhons, the one serving for an entrance, the 
other affording thchl an outlet. Tlir hanks of' some 1•ivers 
arc often perforated with them. When the waters de
~reasc, they dig fresh holes lower down, in <11·dc1· to cn
JOY their clement the water. The season and ho111· whrn 
the chrysalids of t!te different s11cdi!s of the rplic111c1':e 
turn into flies, maintain a kind of rrgularity. The lwat, 
the rise 01· fall of the waters, acrekrate, howcve1·. or 
postponr their final di,play. The qihemera ol' the Rhine 
•PJ»ral' in the ai1· two l1ou1·s before sunset. These f-lks a1•e 
hatrhrd almost nil at the same instant in such num()r1·s as 
to darken tl1e air. Tlw most early of those on the )lal'llc 
and Seine jn France tlo not begin to tly till two 110111-s 

aftrr tl1e setting of the sun, towarrht the middle of Au
gust. They a1·r. seen fluttering and sporting on the brink 
of their tomb. 'l'hc glarr of light "ttract• them, round 
_.hirh thry perform a thousand ril'rlrs with amazitlg 
te5ularity. Their co111i115 togctlirr Jor the purpose of 
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~eneration ran only be surmise1J, the shortness of .their 
life requiring that all its functions should be proporhona
l.ilc to their •luration. Some naturalists have been of 
opinion, that the males impregnate the egg.• after the 
manner of fishes. The females, by the help of the threads 
of their tail and the Happing of their wings, Su]lport 
themselve.i;; on the surface of the water, an<l in that al
most upright situation drop their eggs in clusters. One 
single female will lay 700 or 800 eggs, whirb sink to 
the Liottom. The larva that escape from the vuracious
Ress of the fishes, set about the construction of habita
tions to shelter them from every kind of dan.~er. When 
the Hies have pl'Opagated, they are seen to die, and fall 
by 11eaps. rriic Jami and water are st1·ewe<l with them to 
a consitlerable thickness. 'l'he tisherH1<'n consider these 
multitudes of destroyed iu.sects as manna for the fishes. 
See Plate LUI. Nat. Hist. fig. 180. 

EruEMRKA, in medicine, the name of a species of 
fever continuing the space of one day, or sornetjmcs 
more; for medical writers exp1•css themsrlvcs by ephc~ 
mera simplex, vrl plurium die•·um. See MEDICINE. 

EPHEMERA i\U.LIGRA, is also a tc1·m by whid.i some 
authol's have called the sudor Anglican us, or malig11ru1t 
ti iary fever, whil'l1 generally destroyctl the patient in 24 
hours. 

EPHEMERIDES, in astronomy, tables calculate<l by 
asti·onome1·s, showing the JH'Csent stat~ of the heavens 
for every day at noon; that is, the places wherein all the 
planets are found at that time. It is from these tables 
that the eclipses, conjunction~, and aspects or the plan
ets, arc dctt•r111i11ed; and horoscopes or celestial schemes 
constl'uclrd. 

In Engfa11d, the Nautical Almanac, or Astronomical 
Ephrmel'is, published annually by anticipation, un<lrr 
tile direction of the commissioners of longitu1..k, is tlic 
most conshleJ"ahle. In Fl'ance, ccl<>stial ephC'meridt•s 
wc1·e published by l\'l. Dcsplaces evc1·y ten years, frmu 
1715 tu 1745: they were aftenval•<ls cuntiuucll by the 
al.the' Cailk, with man_v additions; of which an account 
may be seen in the. Uisto1·y of' the Academy of Sciences 
for li48. The Academy of Sciences have likewise pub
lished annually, fron1 the beginning of the last century, 
a kind. of cphcmcl'is, under the title of Connoissan L;c <lc:s 
Tem8. 

EPHIELIS. a genus of the cJass and 01·dcr ortandria 
mnnogynia. The calyx is fivl.'-pa1·tN.I; petals five-claw
ed; 11ect. ten.scaks; capsule ol.i1oug. There is one species, 
a u·ccof Guiana. 

El'IJOD, in Jewisl1 antiquity, one part of the pl'ietly 
habit; being a kind of gi1·dlc, wldrh, brought fi-0111 be .. 
hind the neck O\·er the t"r'o :shouh.k1·s, and hanging down 
hcfo1·e, was put across the stoma{'h, then ca1TieU l'ounU 
the waist. and made use of as a gir<lle to the tunic. 

'l'lil'l't' WC1·e two SOl'tS of CJJhods, Hill' uf pJai11 Jinen foi• 
tlir p1·ic·:-;ts, and the otl1er emb1·oidcrC'd l'or tlw high-priest. 
Of tl1is last Mosrs gives an ample tksrl'iptio11. It \\US 

composrcl of gold, ()lue, p111·plc, l'J'imson, md twistNI rot
ton. Upon p;wt of.it, which passe<l over the shoulders, 
were two Jargr Jll'CC1ous stones, one on each sliouJtler·: up
on these were eni;t·aved the name of the twdve tt-ibcs 
six upon each stoue. ' 

'fh~ epho1l ":as peculiar to the priesthood, and thou.!\'ht 
rsscnha) to thrtr clmracter; 1t being the opinion ol' tint 
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Jew•, that no worship, true or false, could subsist with
out a ]ll'irsthood and cphod. 

EPIIORI, in Grecian antiquity, magistrates estab
lished in ancient Spatfa to balance lhe regal powet'. 'l'he 
authority of the ephori was nry grrat. Tl:ey somctinws 
expelled and even put to death the kings, and abolished 
01· suspended the power of the other magistrates, calling 
them to account at pleasure. There were five of them, 
others 8ay nine. 'l'hey presided in the publir ~hows and 
frstivals. 'l'hey were cntl'usted with the pul>Jir treasure, 
made wal' aml 11eace, am] were so ab!rnlute, that A1·is~ 
totle makes their government equal to the prerogative 
of a monarchy. They were established by Lycurgus. 

El'IBATERIUM, a genus of the monrecia hexandl'ia 
class aud ol·der. The calyx is double; p~tals six; d1·upC's 
three, subglol>ula1·, muconate, &c. 'l'bet·e is but one 
species. 

EPIC, or hemic poem. Sec POETRY. 

El'ICEDIUl\I, in ancient poetry, a poem rehearsed 
during the funel'al solemnity of i1el'sons of distinction. 
We find two beautiful epicediums in Yirgil, one of Eury
alus, and the other of Pallas. 

EPICHIREMA, in logic, a mode of reasoning, which 
oomprchends the proof of one or both the premises of a 
syllogism, before the conclusion is drawn. 

EPICCENE, in grammar, a term applied to nouns, 
which, umk1· the Hame gender antl termination, mark in
difft•r·rntly ihc mak and frmaJe species. 

EPICYCLE. in the ancient astronomy, a little cii·clc 
wl1ose ct•ntrc hi in tho circumference of a gl'catcr circle; 
or it is a small orb, or sphert~, which bring· flxrd in the 
deferent of a planet, is ca1·ried a1ong \viU1 it; aurl yet, by 
its O\\ n pfcnlial' motion, carries the plnnt-t fasfrncr1 to it 
rouml its 1n·ope1· centre. It ''as by means of l'picycJes 
t.liat l')tnkmy aud hi~ followrrs solved the rn1fous phe
nomeua of the planets, hut more especially their stations 
and rctJ·og1·atlatio11s. 

'!'he gl'<'at cil'de they coiled the excen!J'ir or deferent, 
and ;\long its circumference the centre of the epicycle 
was cm1n·ivctl to move; carrying with it the planet fixct.l 
in its circumft.·reucc, wliich in its 1notion downwartls pro
~eetlcd acco1·t.ling to the order of the signs, hut, in mov
ing upwards, to11tral'Y to that order. The liigliest point 
ef a planet's e11icycle they called apogee, and tbe lowest 
peri.~cr. 

'J'he Jength of any part or the rurvr of an epirydoid, 
'vhkh any g·iren 1mint in the revolving rink bas de
srribccl, from 1 he position where it tour hell the ('il·rle up
on which it revolved, is to double the Vl'~·scd sine of halt' 
the ~lrC wliich all the time of rcvohing touC'hcd the 
quiescent ci1·clc, as thcsurn oftlH~ diameters of the cirdrs, 
i.., to the Brmidiamcter of the quiescent rirde in the cx
trrio1· cycloid; or as the 'liffere-nce of the diamctrrs is to 
that scmidiameter, for the iHterior onr. 

Di-. Halley has given a gencl'al proposition for the 
measm·ing of all cycloids and epicycloids: tlius. the area 
of a cycloid, or epicycloid, cithrl' primary. 01· conh'act
cd, 01· prolatr, is to the area of the gr1wratiug circle; aml 
a]so the areas of the parts generated in tl1m:w tu1·ves, to 
the areas of analogous segments of the ri1·r)(:>; as the sum 
of double the velocity of the ce11trc and the Hl•H ity of 
the cil'cnlar motion, is to this velocity of the circubr 1111>

tion. See J'hilos. Trans. No. 2.18. 
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EPICY_CLOIDS, spherical, al'c rormrd by a point of 
the revolving cu·cle, when its plane makt•.;; n. constant an
gle with the plane of the cirri" on which it 1·e\'oln·s. 

Jr a parabola roll upon another rr111al to it, its foe•• 
will describe a right line pcrpr-ndicular to the axis of 
the quiescent parabola; also the nTtrx of the t'<>lliu~ pa
rabola will describe the cissoitl of Diodrs; and any ;,tl1er 
point of it wilt describe s~mc one of i\ewton's tlt'fcctive 
hypedrnlas, having a double point in the point of the 
quiescent parabola. 

In like manner, if an ellipse revolve upon another 
ellipse, equal and similar to it, its focus will dc.·'il'r1Ue a 
circl("t '"hose ceutrc is in tlic othc1· foru~, anrl ronr.;e
que.ntly the radius is equal to the axis of the ellipsis; and 
any other point in the Jllane of the eUipso will dcS<'ribc a 
line of the 4th order. 

The same may be sai•l also of an hyp<'rhola, re\'olT
ing upon another, equal and similar to it; fur one of the. 
foci will descr·ibe a circle, having its cr.ntrc in the other 
focus, and the radius will be the principal axis of tile 
hyperbola; and any othet· point of the h) pcrbola will <lt>
scribe a line of the 4th order. 

Concernin!-;' these bnes, sec Newton's Principia, lib. t; 
see also Maclaurin's Gcomct1·ia Or·ganica. 

EPICYCLOID, in .geometry, a cun·e generated by the 
rcvol ution of the pniphery of a cirde, ACE (Pl. LIV. 
Miscel. fig. 84), along the convex or concave side of tho 
periphery of another circle., DGB. 

The length of any part of the curve, that any givea 
point in the 1·cvolvin~· rirrlc h:1s dcsn1lleil, from the time 
it touched the circle it 1·cvolved upon, shall be to dou61e 
the ve1·s~d sine of half the arch, which au tbat time touch· 
e<l the cit-de at J>est, as the sum of the diamrtcr8 of the 
circle, to the semidian1rtcr of the rc·sling circle, if the re
''ohing cii·c1e moves upon the couvex side of the re:;ting 
circle; IJut if upon the concave i:iidc, a~ the tlifft·rence 
of the diameters, to the scmitliamcter of the t'Ctttiug cir
cle. 

EPIDE;\IIC. See l\Iemc1NE. 
EPIDJ<:NDRU:\I, a gf'nus of the diandria order, in 

the gyna11<ll'ia class of plants, and in tlic natural mcthud 
ranking unck1· the 7th ordt-r, orchiclere. The urrta1·inm 
is turbinated, oblique, and reflexed. T!Jl·re are 124 
species, one of which is tltc plant which protluces the 
fruit called vanilla, and which is used in the mai-ini; of 
chocolate. It is a nati\'e of Mexico, and also of so1De 
parts of the East Indies. It is a parasitic plant; the 
lea''CS of which greatly resemble the vine, and are allout 
eighteen inrlies long and three inrhl'S broad. rl'he Oow
c1·s arc of a whjte colour intermixed with stripe• of red 
and yellow. When th<'Rr fall olf l11ey arc quickly suc
ceeded by the pods, wlmh at fil·st at•e green, but after
wa.rds, as they 1·ipen, become y14 llow, and are gathel'ed 
for use. The polls of the best vanilla are long, slender, 
and well filled with seeds. If opened when fresh, the ca
Yity of the pod is found to contain a humid substance 
that is bla"k• oily, and balsamic, of such a Stl'ong smell, 
that it frequPntly causes lieadaches. and even a .sort gf 
ten1vorary intoxication. The sea~on for gathcrmg t~e 
Jrnds begins about the cml of Se11l<'mber, and la.ts till 
the crnl

0

of Derembcr. They al'e dried in the shade; u4 
when dry, and fit fot• keeping, they al'c rubbed external
~ wiU. a lit!Mi ail ~r cocoa or <alba, to reader them ...,.. 
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l~l', or pt•t•s1·1··11• tl1cm the iJrllcL', nncl to p1·c\·c·nt t11em 
fro111 IHTomin; tr1(J dry or hrittlc. 1fhc use of this fruit 
ji., 111dy fol' f>l'1·furni11g cl1ocolatc. In New 8pain it is 
rcd"111wd unwliolesume, and. the1•efore nc\·cr usc<l; but 
in t:11;.;-la:1d. a11d otlw1· countries of Europe, it is a con
s1ant ii1~Tttlit'11t~ an!l perhaps its noxious qualities may 
be n11·1·rrtt·d li) the sea air. Ju those countries where 
tliPy i;:·uw. tlH· pla11is al'e vc1·y easily pl'oj>agatcd liy 
rutliu;;s. In tliis country they rcqnil·c to be kr11t in a 
Rlr1n. and also lo h<' placed neat· some Amc1·ican ti-cc, 
rot111d whirh thry lll<l)' climlJ for their support. 

El'l IH:ll~118. i:fre CuT1s. 
EPI UI ll 'fl\118. ia anatomy, the name by which some 

rnll the h\ 11 Uo,lies more usually known by that of pa-
1·asiatre. 

El'IG:\STRlC RF.GlON, a part or s11L-dirision of 
ihl' al11!nnu·11. 

~l'H~IL\.'.\I. irqrnetry. a sho1't 11oem in verse, treating 
only of Oil" thing. anti rnfiing with some I inly, ingenious, 
anti nat·md thnuµ;ltt, 01· 11 •1i11t. Src IJoE.TllY. 

1•.PHill.\L1 tlE. anvrng antiq11aria11s, denotes the in-
11niptio11 of a lrnilding-. poin1i11g out the time when, the 
pl'J'SfJa·; hy whrm1. the 11s:·~, &r. for which it was erected. 

~PILEP:-iY. i11 medirinc, the same with what is 
oth<'l'\iisc ralkd thr falling-sickness, from the patient's 
flllliug swldrnly to the gl'onnd. Sometimes this disease 
ronh's 1111011 the patiPt1t unawarrs: but it more frequenUy 
givr~ untit'e of its a11p1·oach IJy a la~sitndc of the whole 
bod), a lwa\ y pai11 in the head, with some disturllancc of 
Uu• S<'usrs, unquiet sleep, unusual dJ'cad, dinuws.'i of 
sight, a11d a. uoiso in the Cal's : in some thel'C arc a Yio
leut palpitation of' t!te heart, a puffing or inflation of t!te 
br1•ast, difficult r•cspit·atinn, a mm·muring noise. in the 
belly, f'eti<l st•)ob, a flux of thr uri!lc, arnl a i·cfrigeratiun 
of th~ joints: in othcl's, thc1·e is a sensation as it Wt're 
of rnld ai1·, asccrn!i ng· from the extreme imrts towru·ds 
tla• bl':iin aml l1ra1·I:. Al length falling sensrlrss to the 
gro1111d! tlw tl111mbs a1·c shut up close in the palms of the 
han11-;, and a1·c with cliffirnlly takrn out; the t•ycs are 
distol'lt'll 01· im't•rk<l, so that 11othi11g; but the whites ap
pears; all scn.i;ation is susvcndC'd, in.c;omuc11 that no smell, 
nu nnist•. nm· c''t'11 pin('lti11g of the Lwdy, is able to b1·ing 
thc111 to tl1emsrlvrs; tl1ry fl'i>th at the mouth, with a hiss
ing kin1I ol' 11ois(': the tongue is lacrn1t.rd, 01· torn by the 
tecthJ and tl1r1·r is a shaking or t1·embliJ1g of the joints. 
Do\H'H'I', in dilfr1·ent patients, the s_ynl}Jtoms Yn1·y; for 
sometimes, instrad of conrulsive motions, the limbs are 
aJI stiff, and the patient is as immoveable as a statue. At 
last thc1·c is a remission of the symptoms, and the pa~ 
tirnt'i come to themselves after a 1011gcr or sho1·ter inter
val: then ll1ry comtJlain of a pain and he:nincss of the 
hrad, nnd a Ja5sit11dc of all their joints. Tl1t•se fits tt8u~ 
ally rctu1·11 on rr1·tai11 dt1JS, 01· age of the moon, but cs
prcialh-· about the nl'W 01· full moon; in women cliieUy 
about ihe time of menstn1ation: and as to the prognos
tics, 1lu·y generally leave the patient about the time of 
puhrrt,. SL•r l\h;o1ctNE. 

EPiLOil l LM, the WJLLOW-HERB, in uotany; a genus 
of the mouog) nia 01·dc1·, in the orbmtll'ia rla"s of plants; 
and i11 thr natu1·al mrtholl ranki11g under thr 17th or·drr, 
c:aJyranthf•m:e. 'J'hr calyx is quadrifiil; tlH· prtals four; 
thr £'di):-,, l•• ohlou~. inl(·1·ior; thr serds }1!'.jlp1ws or t)O\\ ny. 
Thrre arc foul'lCC'll spccit::s. ~H'\ Cl'ill of thrm nathcs or 
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B1·itain. 'I'hry g1·ow in ma1·sks. 111· urnln he1l;i'~ iu 
moi'it and shatly plarcs; ha\·ing blnssnm~ g<•111:·rnlly of a 
red colour, ancl sometimes of coasidl'rablr beauty. 'l'hc 
m()st rcma1·kable i~ the hirsutum, ro1:?111only n11lrd t'O<l· 
Jins-antl-rream. The t op-shoots of this plant ham a 
very delicate frag1·ancy; b11t so transitory, that lief ore 
tl1ry have beeu gathc1·ed fisc minut rs it is 110 lon~el' prr
ceptilllc. Horses, shee1J, and g11ats, rat this plant; CO\Yf> 
arc not fond of it; swine refuse it. An infusion of the 
leaves of annther species, the angnstiii)lium, or rose-hay 
willow-herb, has an intoxicating quality, as the inhabi. 
tants of Kamtschatka have knrnc<l. Thcsr people also 
cat the white young shoots which c1·rcp under th(' ground, 
a111l have a sort of ale l.Jrewed from the dried I>ith of it. 
'l'lle clnwn of the seeds lrn.s bec11 lately ma11ufacturcd 
by mixing it with cotton. or beaver's hail'. 

EPILOGUE, in oratory, the end or conrlusion of a 
discourse, ordinarily containing a rccc1pit11lation of the 
prindpal matters lh•li,'err<l. 

EPJT.OGUE, in dramatio poetry, a speech a11tlrcssrd to 
the audience after the play is onr, by one of the prin· 
cipal actors, usually containi11g somC' rcflcctiuns on rer
tain inridrntc:1 in the play, especially those on the part of 
the JJC'rson that speaks it. ScC': 110.c·rnv. 

El'li\IEDlUi\1, BARREN· WORT, in Lotany; a !;'enu~ 
of the monogyni.a order, in the tetamlria c1as:s of' plants; 
nntl in the natural method ranking under the 24th order, 
corydalrs. There arc four 11ecfaria, cu1)-Shapcd, and 
lying on the petals. Tile corolla. is tetraprtnlous, the 
c~Jyx <lroppi11g off. The scrd-vc.'lisrl is a pnll. There 
is only onr species, viz. the alpinum. It is a low herba
ceous plant, with a creeping root, haYing many atalks 
abo111 nine inches high, e;tch of which has tl11·cc. flowC'rs, 
composed of four leaves placed in the Corm of a cross. 
They arc of' a reddish colour, witb yellow slri1ics on the 
border, 

EPIPHANY, a Christian festival. otherwise rallc<l the 
manifestation of Christ to the Gentiles, ohsriTctl on the 
sixth of January, in honour of the appearance of om· 
Saviour to the three magi, or wise men, who c:Hnc to 
adore him, and bring llim presents. The ({'ast of cpi. 
phany was not originally a distinct fcsiiYal, but made a 
]lart of that of tl1e nath·ity of Christ, \\ liirh Ucing cck
hratctl twelve tlays, the first and last of which \\Ol'C hig!lli 
01· 111icf days of solemnity, either of these might pl'O
pel'iy Le called epiphany, as that WOl'd signifies Christ's 
a11pearance in the world. The ldn.;s of England antl 
Sp~in offergohl, fr:mkinccnse, and myrrh, on epiphany, 
or twelfth-day, in memo1•y of' the offcl'iugs (Jf the wise 
men to tl1c infant J csus. 'l'hC' festival of q)iphany is 
called hy the Greeks the feast of lights, he.cause our Sa
vioul' is said to have IJccn baptisrd on that day, a11d bap
tism is by them railed illumination. 

EPIPHONEMA, in 1'11etoric, a sententious cxrlamn~ 
t.ion containing a lively remark placed at the cntl of a 
discou1·sc or nanation; such is that of Virgil, 

Fas omne abrumpit, Pti l~· dornm obtruncat, et auro 
l~t~o~~t~~~~ 1~~~ton mortalia pt:cto1·a cogis, 

'l.1his figure clus.cs a narration in a vcl'y a1h•:mfagcous 
mamll'1·, dreply 1mp1·csst'S the thi11g rclatrll upou the mc
lllOl'J of the 1·cadcr, am! kaves him well 11lcaM.:l1 witll 
the sense amt sagacity of the author. 
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El'IPHYSIS, in anatomy, a bony substance, or as it 
Wl'l'e a lesser Linne, affixed to a largrr 01· principal bone 
by tile inkl'n·ntion of a cartilage. SecANAT0".\1Y. 

1£1'1SUDE, in poctl'y, a separate incidc11t, sto1·y, or 
action, which a poet invents, antl connects with his 
principal action, that his work may abo1111tl with a greater 
divc1·~ity oi' l'Vents: though, in a more limited sense, all 
the pa1·ticular incidents of which the action or narra
tion is compounded, arc calle<l rpiso<lrs. '!'lie episode, 
in its original, was only sometl1i11g rehearsed between 
the parts of the chol'us, or ancient ti-age1ly. fol' the di
vrrsion of the audience. _ Episodes serve to prornute the 
action, to illustrate, embellish, and adorn it, and carry 
it to its pI'opcr period. Episodes are either absolutely 
ncccs8a1·y, or Vcl'y requisite. All rpisodes a1·c inridents, 
though all im.: itknti:) ai·c not episodes; because some inc.i
c..lrnb; arc not ac\vcntitious to the action, but make up 
the vfry form arnl sci·ies of it. Exampks ,,iJI clear up 
this distinr:tion: the storm in the fil·st k:ncid of Yir.~il, 
tlriving the fket on the coast of Carthage, is an inricle11t, 
not an {'pisotlt•, IJcrau~e tlie hero himself, and the whole 
holly of his forCP'i. arc concef'tied in it; and so it is a di
l'Cct and not a collatcl·al part of the main action. The 
adn•nturcs of Nisus arnl ~:ul'ya.lus, in the ninth A~nrid, 
m·c rpisoues, 11ot incidents, i.e. not U.i1·ect pa1·ts of the 
main action. Sec PoETRY. 

EPlSTA'I'E.S, in the Athenian ,i;ornrnmrnt, was the 
)H'Cbillent of the proedri. To the rustody of this officer 
was committed the public seal, antl the keys of' the cita
<kl and the public exchequel'; this thcrcfu1·e was an olfice 
of su great tl'ust and power, that no man "as prrmittcd 
1Jy tl!~ laws to continue in it above one tlay, 1101· to be 
elected into it a second time. The epistatcs were elect
ed by lot out of the prytanes. 

EPlSTEMONARCH, in the ancient Greek rhnrch, 
.an officer of g1·cat dignity, who had the care of CH1·y 

thi11g rclaUng to faith, in the quality of rl·nsor. His 
otlice answe1·ed pl'etty nearly to that of master of the 
~mcrrd palace at Rome. 

EPISTRO!'!IE, in rhetol'ic, a flgul'e wherein that 
""hich is supposed of one thing, is strongly R.ffinned of 
another: thus, Are they Ueb!'cwsl So am I. Arn they 
faradites? So am I. A1·e they of the seed of Abraham/ 
So am .I, &r. 

EPISTYLE, in the ancient architecture, a tel'm use<l 
by the GI'eeks for what we call architrave. See ARCHI
TECTURE. 

EPITHALAMIUM, in poetl'y, a nuptial song, or 
~om position, in praise of the bride antl bridegroom, pray~ 
in,:; for their prnspcrity, fur a happy oOspriug, &c. 

EPITHET, in poetl'y and rhetoric, an adjective ex
pressing some quality of a substantive to which it is 
joiucd; or such an adjective as is annexed to substantives 
by "ay of ornament and illustration, not to make up an 
essential part of the description. 

EPlTOllIE, in literal'y history, an abridgement or 
summal'y of any book, particularly of a history. See 
AnRIDG'-IE::-i'l' • 

.EPITRITUS, in pl'osody, a foot consisting of three 
Jong syllabics, au<l one short. Of these grammarians 
reckon four kinds; tlie fhst consisting of an iambus anc.l 
spon<lce, as salu.tantes; the second of a trocheus aml spon
dee, as conclt:i!I: the 1J.iir<l of a spoudee and an iambus, 
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as cummunlcans: and the foul'lh of a spondee and a tro. 
cheus, as Iucantarc. 

EPITROPU8, among the modc!'n Greeks, a kind of 
arb1.t1·ator chosen by the Greek Clu·istiau' under the do-

~~~~1i1c~11c~t~r;t~g~;:~~,b~~o~~·~1111~1·1~l~l'~~~:11.11~;:~~~·~,~~~~: and 
El'IZEUXIS, i11 rheto.-ic, a ligure which rcp1•at< tho 

same word, without any other intcn'eni115; such is that 
of Vil'gil, Nunc, nunr, insuq;itc rcmis. 

EPOCIIA, in cl1ronology, a term 01· fixccl point of 
time, whcnre the succeeding ycat·s are numbered or ac. 
counted. The mo!:it remarkable cpoclws arc those that 
follow. 

Et·oc1u of the creatfon of lite worlrl. Acror<ling to the 
Vulgate, a1·~hbish.0Jl Ushc1· plarrs this rrn1t 4004 yc:u~ 
bcfu1·e the bu·th ol Clmst; Scal1gel' makes it JD50, l'da
' 'lllS 3984, and Rlcc101us 4154 yral'S before Clirist • .lc
ror·ding to the Septuagint, Eus<'l.Jius ]'laces tlu• rrration 
s.200 years before the nati~it?" uf our Lord; the .\lphon. 

~i111~~c}<~1~~~s~~ ~;.:~.,:,,:~;~~ t~~c~~~11:;~is~~~:·l1a;,~~~r~;·~·;~ti~'1:~ 
~l~~:·r: 1 ~1~~r~~~.t1\~ i(~;.1 tl:~i·~~~;·l1~;~tt~~~~~· ~;~,-~,~:,r:1~1::;~ 
all other chronologists; antl the proot:"i by "liirh tlti~ il
lu~t1·ious 11hiJosophc1· SUJlports liis opinion a1·e of two 
tliffl•1·cnt ldntls. Tlic Egyptians counted 3~ t g'l'ne1·::
tions from Menes tn Sctlio, allowing a h111Hli-cd years 
for three grncrations; and the ancient G1·rcks computrd 
one genrrntion at about forty yea1·s. Now, S:l)S sir 
Isaac, it is trur, three ordinary gene1'i1tion.s may be com. 
pntcd at :d.>out 120 yra1·s; but generations arc longrr 
than the reign of kings, IJecause it is evident that m:ui· 
kind in gene1·al Jirc longer than kings 1·cign. The du
ration of a t~cign~ thct'cl'orc, taking one with another, is 
accol'ding to him about tweuty yeal'S: wlll'nc:c he con
cludes, that the antients liave erred in t!ici1· ralrulation 
in allowing forty yl'a1·s for enry gt11uc1tinn. 'J'l1t· st·· 
cond kintl uf proof is taken from Ow tH·ccession of the 
cquiuuxrs. According to Clemens Alcxandrin111i, Chi· 
ron, who was in the cxp(•tlltion of the A1·gonaut..,, fixed 
the YCl'na.I equinox a.t the lil'tceuth degree of Aries, and 
conseq ucntly the summer solstice at the fift1•t·ntl1 degree 
of Cancel'. Meto fixed the summel' solstice at the eighth 
dcgl'ee of Cancer, a yeal' before tlie Pcl1'l1011ncsian war. 
Now since one degree answers to tlie retrogralle motio• 
of the rquinoctial points in 72 years, there are. scH'D 

times 72 years from the expedition of the .Argonauts to 
the 1Jeginni11g of the Peloponnesian war: that is, 504 
ycal'S, ancl not 507 yt•ars, as the G1·eeks aflli·m. Ily rom
binin3' these two tliffc1·c11t l11·uofs, sir Isaac conrludc.o:t, 
that the expedition or the A,.gonauts ought to be placed 
909years1Jefo1·c Jrsns Clu·bt, a11tl not HOO, a.i;; is genr .. 
rally believed; am! lhc1·cfore that the creati"n of the 
world ou.<;ht to be placed ab~nt 500 years later than 
chronologists generally I)lacc it. 

Eromu cifthe delnge. According to tl1e Hrbrew text, 
there arc 1656 yra1·s frnm the neation to the tlrlug<'; 

~:~i~1sa~~~t"W1~·;s~0r~1t11~~i~;~~a1d!~~: !~:;.1~{~~~·~:~i~j~,!~1~~; 
an<l the Septuagint; an<l 22r.2 accor<ling to Julius Afri
ranus, Petavius, an<l tl1c Septurigint. in following the 
Uebl'ew text this epocha begins in the yea!' 2366 of 
the J ulia.n period. 
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EroCllA of tit• o!ympiades, used principally by !the 
Greeks, had its origin from the olympic games, 'vhich 
"·ere celebrated at the beginning of every fifth year. 
This cpocha begins 776 years before the incarnation, or 
in the year S9S8 of the J 11 lia.n period. 

Eroc1u., Vanonian, of the bu.ilding of Rome, is fixed 
753 years l>cforc our Saviour's birth, ant.I. in the year 
5961 or the Julian period. 

EroCRA, of Xabonassar king of Babylon, made us• of 
by Ptolemy, Censorin~s, an<l several other authors, be~ 
gan 747 years before the iucamation, an<l in the year 
5967 of the Julia• pe1'io<I. 

EPoCHA, Julian. The first year of Julius Cresar's 
correcting the calender stands 45 years before our Sa
•ioul''s hirth, antl coiucides with the year 4669 of the 
Julian period. 

EPoCHA of Clnist. 'l'he Christian worltl generally 
reckoned from the epoch a of the neation, the building of 
Ro1m·, the consuls' register, CH' the emperor's reign, till 
about 500 yeat·s after Christ, when the epocha of the 
mifr;ity of our blessed Lot·d was introduced by Dionysi· 
us Exiguus. He began his account from the conception 
or incarnation, properly called Lady.day. Most coun. 
tries in Euro11e, however, at present reckon from the 
fi.rstof Janua1·y next followin.;, except the cuurtof Rome, 
where the e11urha of the incal'!lation still obtains for the 
date of thei1· bulls and briefs. But here we are to ob
!lerve, that there are different opinions rcs11ccting the 
year or our Saviour's birth. Capellus and Kepler fix 
it at about the 7 58th year f1·0111 the building of Rome. 
Dec:ka1· and Pctavius place tlie incarnation in the 749th 
of Rome. SrnJigr.1· and Vossiusmakeit faJI on the 75Jst 
of Rome. Dionysius Exignus, Rede, &c. fix the birth 
of our Saviu111· to the yc;:w 751 of Rome; the diversity 
of these opinions proceediug from the difficulty of fixing 
Herod the Groat's dca1 h, who, as is evi<:lent from the 
f·rnngcli8ts, was livi11;.; at our Saviour's birth, the tax. 
atiun of Cyrenills, an<l the time of our Saviour's begin· 
ning his ministry. But it is !;l'11Crally agreed, that as 
Lo computation and use, tlic common epoclia is to he fol
luwecl which places the birth of Christ in the 4~13th of 
the Julian pe1·iud, although the true birth rather corres· 
ponds with the 4~1 lth of the same pe1·iod. 

EPoc1u., JJioclesian, or EPaCHA of .,lfartyrs, c.tllcll 
al~o the :crn of the Cophti or :Egyptians, because the 
rm11eror Dioc.:ksian made a. g1·cat many martyrs in 
Jo:gn1t, lrng'ins in tile year 28S of our Lord, and the 
499~ of the .Julian pel'iud. 

ErocuA. ojthe hegira 01· lligl1tof Mahomet, used among 
the l 1u1·ks, is the year of thr Julian 11crioll 5335, au
HWel'ing to tlic year of Ctni~t 622. 

E.rn{JfIA, Per~iwn 01' rexllejercl, is tl1e year of the Juli
an peri1nl 5345, answ<•1·i11g tu tlic year G2'2. To reduce 
t.hl' yeal's of 011c cpocha. to those of anothci·, obsel'\'e the 
lollowi11g r11lc; add the given year or an eporlrn. to the 
]·ear of the Julian pel'io<l co1·1·espou11ing with its J'ibc, 
~nd th•l will give the yeai· of the period. For example, 
Jf to 1816, thl' prl'seat yca1· of' the Christian epocha, we 
a~tl 47"23, the yca1· ur the Julian period corresponcling 
\nth its rise, the sum, G5S9, will I.Jc the present year of 
the Julian 11criodi now if we sulistt·act from the year 
th.us fouud. tltr ycnr of the Julian period concsponding 
ll"tth lhe rise of any epocha, the remainder shows the true 
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method of making a just connection betwixt that cpoclia 
and the known year of Christ. A,i;ain, if we waut to 
find the year of the .Julian period cor1·cspouding to~ 
given year before Ch1·ist, we subtract the given yea1· 
from 47'14, and the remaint.ler is the year required. See 
CHRO.SOLOGY. 

EPODE, in lyric poetry, the third or last pat·! of the 
ode; the ancient ode being divided into sti·npl1C', anti· 
strophe, and epode. The epode was sung by the priests, 
standing still befnre the altar, aftc1· all the turns a11d rt:. 
turns of the stro11he and antistrophc, and was not cou 
fined to any pr~cisc numhf'r or kind of verses. The r11i. 
sodc is now a general 11ame fur all ki11ds of little verses 
that follow one or more great ones, of what kiml soever 
they be; and, in tl1is sense, a pcntamctel' is au cpo<le af. 
ter an hexameter. And as every little versr, which hr· 
ing put artcr another, closes the period, is called cpode, 
hence the sixth book of Horace's odes is entitled Liber 
Epodon, Book of Epodes; l.Jecamw the verses arc all aJ. 
ternately long and short, and the short ones general1y, 
though nnt always, close the sense of tht• long one. 

El'OPtEIA, in poetry, the story, fable, or subject 
treated of, in an epic poem. 

EPULONES, in Roman antiquity, ministers wl10 as
sisted at the sarrifice, and had the care of the sacred 
banquet committed to them. At first they were only 
three in numlJcr, but afterwards inrrcasec.I h1 sevrn. 
rf'heil' ofiiCC was, to gfre notice when f4."'aStS WC'l'C to be 
hehl in honou1· of the gods, and to take care thilt noth
ing was wanting towrtl'lls the relebrati()n. 

EQUABLE, an a1Jpellation given to such nrntions n~ 
always continue the same in dcgl'ce of vclucit~, witl1-
out being either accelerate<l or 1·etarded. '\Vltcn 1 wo 01· 

mo1·c bodies are uniformly accelerated 01· rctal'dl'd, with 
the same increase 01· diminution of ·velocity in each, thry 
are said to l>c equally accelerated or rctardctl. 
EQUATlO~. in algebra, the mutual ccmpal'ing two 

equal things ot' diffc1·q_nt deuominations, or tlie rxprcs
J'ion tlenoting this t•qua.lity; wliicli is done by sctti11g the 
one in opposition to tl1e other, with th e sign of rrp1ality 
(=)between tltem: thus Ss.=S6d .. or S feet= 1 y:l!'c!. 
Hence, if w~ put a for a foot, and b for a yard, we \Yill 
have the equation Sa=b, in algrcbraic chal'actcrs. See 
.A.LGEBR . .\, 

EQ.U..\TIOX of a cu.roe, an equation expressing the na
tm·e of a cunc, the relation l.Jetween an abciss and a cor. 
responding ordinate, or the relation of their fiuxions. SC'c 
CoRvE. 

EQ.U.4.TION of time, in astronomy and chl'oHology. the 
reduction of the apparent time or motion or the suu, to 
rquable, mean, or true time. See As-rRoNo~nr. 

EQUATOR, in geography. a great ci1•clc of the trr
resti·ial globe, equidistant from its poles, and dividini.; it 
into two equal hemispheres; one north, and the ot!1e1· 
south. Sec GLODEs, use of. 

EQUATORIAL, nnivc1·sal or PoRT 1nr.e 0BSERH
TOUY, is n.n inst1·umcnt intendt d to answer a number of 
uscl'ul purposes in l11'aclical astrono1uy, indepcnt.lant of 
any pat·ticular obscl'vatory. It may he l'mployed i11 any 
steady room or place, and it \lerfol'ms most ul' tl1c usrf'ul 
probl ems iu the science of astronomy. See Ou-;nn.v \TOH\. 

ErJ,UERRY, in the B1·i1ish customs, au oflkcr or ,tale 
under the master of the hoi-oe. '1'.hu·c arc five rquc11 ic,, 
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who !'lclc abroad with his majesty ; forwl1ich purpose they 
give thtir attendance monthly, one at a tiiur, anti a1·c 
allowrd a table. As to the er1urnics of the crown-stable, 
thc:y have this distinct appellation, as being employed in 
mountiug, managing·, a11d breakiug, the saddlc-lwrscs 
for his m1:1jt·sty's us<', and holding his stirrup. 

EQUE8 Aun •Tc:s, i" used for a knight bachelor, cal
led <mrutus, q. d. gilt, because anciently none lrnt knights 
were allowed to beautify theil' armour, or other habili
ments of war, with grild. 1.'his term is not used i11 law, 
but inc;;tcatl of it miles and clte1..•alier arc rnade use of. 

ECfCE8TRIAN ST.•TUE, siguifies the statue of a 
person mounttd on ho1·scback. 

EQ.UES'l'RHN Ol:WEH, among the Romans, signified 
thcil· knights or rquites, as also tl1eir tl'Oopers or ho1·sc
mc11 in the field; thc fl 1·st of which ordcl's stood iu contl'a
clistinctio11 to the scnato1·s, as the last did to the foot, mi
lituy, or infanti·y: each of' these tlistincLions was intro
duced into the state by Romulus. 

EQUIANGULAR, in geometry, an epithet gil'en to 
figures whose angles arc all equal: such at'tj s~1uarc cqui
Iate1·al triangles, &r. 

EQUIDIFF'ERENT NUMBERS, in arithmetic, arc of 
two kinds. 1. Continually cquidifihent is when, in a 
series of three numbers, there is the same diffcrcnc('; be
tween the first a11cl second, as there is between the second 
and thit·d; as 3, 6, 9. And 2. Discretely cquidiffcrcnt 
is whc11, in a series of four numbc1·s 01· quautitics, there 
is the same difference between the first and secoml as 
there is b<•twrm tl1e tlii.l'U and fourth: such at·e 3, 6, :- , l O. 

EQUIDISTAN'I', an appellation girnn to things 
placed n.t an equal distance from some fixed point, or 
place, to which they arc referred. · 

EQUILATERAL, in general, something that has 
equal sid('s, as an equilateral tl'iangll'. 

EQUILATERAL HYPERBOJ,_.\, one whose transvrl'se di
ametct· is CC}t1al to its 11m•ametcr; and so all the other 
diametet's, equal to their parameters; in such an hy
perbola, the ~1symptotcs always cut one another at right 
angles in the cent1·e. Its most simple equation, with re
gal'J to the h'ansrcrse axis, is y2 = x2- a 2; and, with re
gard to tl:e conjugate, y2 = x2 x a2, whrn a is the scmi
transversr, 01· semiconjugate. The Jength of the eurvc 
cannot IJe found IJy means of the quallrature of any space, 
of ,,Jiirh a conic section is in any part of the perimeter. 

EQUILIBRIUM, in mechanics, is when the two 
ends of a lernr or balance hang so exactly even anu le
vel, as nrither to asceud or descend, lmt keep in a posi
tim1 parallel to the horison; wJ1ich is occasioned by their 
being both chai·ged with an equal weight. 

EQUll\lULTII'I,ES, in arithmetic and geometry, are 
uum!Jc1·s or c111a11titirs multiplie<l Uy one anti the same 
numbcJ' or qmrntity. Hence, equimultipks an always in 
the same J'atio to each other, as the simL•le. quantities 
before multiplicatiun: tLus if 6 and 8 a1·c multiplied by 4, 
the cquimultiples 24 a11<l 32 will be to each other as 6 
tu 8. 

EQCINOCTI4\l, a great circle in the heanns nndel' 
whirh the equator moves in it'i diumaJ motion. 'I'he 
poll'> of this circle arc the poles of the woi'lu. lt divides 
the 'JllH•rc into two equal parts, the northern and south
ern. It ruts the horison of any place, in the cast an<l 
west points; and at the meridian its elevation above the 
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11orizon is equal tu the co-latitude of the. pl are. The N]1•i
noctial has also \"arious oll1l't' properties; a-;, 

1. Wheucn1· the st.in corne.s to this l'itTlr, lie makrs 
equal .days and nights all rouncl the ghUt•; l.icntU!-it' lie 
then rises due east, an<l sets t.lur wr~t. Urnrt• it h:-1s tho 
name equinoctial. All sta1·s which a1'C un<lu· this ril·d(' 
01· l1a,·c no declination, al8o l'il:ic tluc l'ast, .uul st t Uu~ 
west. 

2. AJJ people Jh·ing under this rirck, or upnn tlie 
equator 01· linf', have thcit· tl~js and uights at all tiows 
equal to carli other. 

S. F'rom this cfrde, f.lll tl11~ g·lnhr. :_\l'l' rouutc,1l 1 upon thr 
mer-idian, the drcliimtiu11 in tlic heavens, and tl1e larilullc 
on the ca1·tl1. 

4. Upon tl1e rquinortial, 01· eqnator, is rom1trd the lnn
g·itudi~, making in al! 360° quitu rouHd, 01· else tso0 cast 
and 180° wt>st. 

5. Aud as the time of' one whole rrvolution is dhidrtl 
into 24 ho.urs, therefore oue hom· <HlS\vcrs tw Jj0 , or the 
24th part of S60°. Hcnre, 

1° of longitude ans\\Crs to 4 minutes uftimt.', 
151 to l minutt•. oftinH'. 

l' to 4 seronll.':I of tiiur, &.c. 
6. The shadows of those J>copk ''ho lin· 1111dl·1· tl1i8 

circle arc cast to the southwa.nl of them for our lia\f ol' 
the year, and to the northward of tlH.'m dm'ing !hr olhrr 
half; and twice a year, viz. at the timr of the n1ui1111xrs1 

the sun at noon caste; no shadow, l.Jriug exact) r in tl1cir 
zenith. · 

EQUINOX, the time when the sun enters either of 
the equinoctial points, where the cclitJtic iutcrsctts the 
equinoctial. 

it is so called, because when the sun is in tlirsc points, 
the <lays and nights are of an equal lengtl1 all the world 
over. As the sun is in one of thl'm in the spring, ,·jz, 
about the 20th of M.arrh, it is callccl thr ve1•nal equinox; 
and in the other in autumn, 'iz. about Sept. 25li, it is 
callr<l the autumnal equinox. 

As the sun's motion is unequal, IJeing sometimes quicker 
and sometimes slower, it happens that there arr alwut S 
days more from the vernal to the autumnal cquinux, 01• 
while the sun is on the noi·thc1·n side of the rquator, than 
while he- is moving tbrough the southc1·11 signs f1·ow the 
autt;~nnal to the n~rnal equinox. Acconliug to Cassini 
the sun is 

186 d. 14h. 53m. in the N. signs 
178 14 56 in the S. sigus. 

So that 7 23 57 is the <lilfcrence of!hcm, 
or ncady 8 <lays. 

EQ.UINOXEs, J11'Ccession nJ. Astronomers consider the 
year under two distinctions; 'iz. the solar and the astral. 
rl'Jic tropic~J Ol' solar year, upon '' hicJ1 tl1l' seasons de
pend, is the exact timl' in" hich the sun mons all round 
from one equinox to the same. again, and "hiLh pf'ri1~~ 
has bco1 found to be equal to 365 da) s, 5 hours, 4~', 49 • 
The astral year is the time that the sun empl"JS m go· 
i11g from on·e fixed part of the hravens, viz. from a gi"_en 
flxed star, all rouml, autl again to the same prcn~e 
poil1t of the heanns; anll this period, or astJ'al J<'ar, is 
a little longer than that ofthcsolal' )Car, Yiz. it is rqual 
to 365 <laJs, 6 linurs. 9', 1211

, whith is louger than the 
solar year by 20', S3", of time, or to an arch of 50''· 25 



(fol' ill 2fJ1 23
1

' Of 1imr, thC' s::n l'lHlS thrm1gh an ;1tcf1 of 
5fJ". 2j;) ~o that the nun, &Lo;; seen from the c:wtli, anh cs 
at the etp1i11octic-1l pnint, viz. at the ec1uato1·. a Jitll,. hr
furr it arl'i\·cs at tlrnl sa111e }H'eti:;e jloint of tltc hcavl'11S 
will1 "hich it coinci<lell wl1en it nosscd the C<fuato1· in 
tlw prt•t·cdin;..; yca1•. Thl!i diO'el·t•nrt• between tln• pr1·ioll 
of the sau•s going· from 0111• ('q_ui11·1x to thr sanw, ;mil tlic 
pcrio1\ of its going from a given stal', or part of tlir lica
nnq, to the samr again . is ralkc.l tl1e prcrrs<.;iu11 of tile 
e<t11inoxcs. Tltis p1·rcrssion in 1rnc year is n·1·y tl'iflin.;; 
Lut tlu.· arc11mulatio11 ,,r it. al'tt·1· a numlH•r ur JCars, pro~ 
duce~ il c.:onsifir1•a1Jlc tlifferrncl'. whirl; can b\' no means 
be passr>d unnoticed; thus, in a hun.\1·ed yea1~s (which is 
e;illcd the secula.1· p1·l·r·rssif-n) it amotints to i 0, 2.3' , 45 11

; 

a1Hl tlrn tliffrrence whkli it bas JH'oduce1l since tlw star·s 
we1·c f"irst obc;rrvcd, and their· positions Wl:'rc- rll'lincatcd, 
is very striking. 

JJow can the sun rC'tul'll to the same C'fluinox at the 
enc.I of cn-1·y year, wit!H1u.t rt·tu-rning tn tile s:unc i,pot 
in thr heavens, 01· to the same fixed stn.t·? is the usual 
diflirulty. In <ll'lkl' to dear thi~ dif!icul!r, the 1·ealler 
must 1·rrollrct that the c<ptatr1r is a circle wliitli, be
ing equidista.nt from the p Ms, divides the celestial 
sphere- into two equal portions. Now, if the poks 
were sfatinnal'y, 'iz. coincided consta11tly with the 
same spots in thr hl·arcns, then the equator would likc
\\isc pass e:ousbwtl.r over the same fixed sta1·s, a1HI would 
cut tile crliptic cunstantly at tl1e same p:>iuts; fot· the 
cdiptic is an inva1·iahlr ril'rle, Yiz. it passes always OYCL' 

lhe same stal's. ll ut it I.as lH~en observed, that the po It's 
a1·c subjed to a constant, though nry small, movement: 
so that ii' at one tinw any of thr two points in. the hcan•ns, 
wJiit'h do ll()t J'C\'Ol\'C with the daily l'l'YoJ11tio 11 of the. 
rest of the spli"rc, a1ul '' liicli ,,,..e fol' that l"l'ason r.all tl1e 
pulrs, he nca1· a re1·tilin stal', some yearH afte 1· lt will be 
found near snme othc1· star; or, in other wo1•lls, tht• pnhu· 
sta.I' is not alwap; the same. It rqlpcars, from the t'l'8111t 
of ralrulaiio11s establishrd upon the 0Ust1·yati'.m made 
during sncral re11turirs. that tlir path of cithc1· of the 
polrs is a ri1·rlc, the polc•s of which coi11cidc with the 
}K1h• . .;; (~f thr cl'lip~ic, an~~ that thc.,1mle "ii~ m 1vc along 
that r1rrh· S'> ,,.c1·y s lnwly, a..'i to arrnmphsh the whole 
r1•rnlutio11 in 2579 L yert1·s nearly. The cliamrte1· of' this 
ci1·cl1· i_-; c<p1al to twirc tile indination of the ediptic to 
thr eq11ato1·. ''iz. to about 4i0 • 

~ow, as lhe ecliptic is a fixed cil·cle in the hranns; 
but the equatrw. which must IJc equidistant from the 
poles. mows wilh the pules; therefore ti:.! equatol' must 
be ronstantlJ d.1ruiging its intc1·scction with the erHptic. 
And frotn till' best olJSt'J'Yatiuns it appcat'S that the <'qua
tor rut,., the ecliptic CYCl'}' )'l'a.r 5011

• 25 mo1·c to tile west~ 
ward.~. lhau it did tlie vea1· IJrforr: hence tlic sun's a1'l'i
\al at the rquiuortial imint precedes iti arrival at the 
same fixed ~pot or till' l11•an·ns ('Very Y<'fll' by £0' 2311 of 
time, ot· by an a1·c of 50". 25. Thus, Ly little: and Jitlle, 
tht·Sl' ('(piinoctial points will rut tlie ccliptit.:. more a11<l 
filiJJ'(' fo thl' westtnu·cl, until, aftcl' th<' lol!g period of 
25:"HI years, t!H·y "ill cut it again at the same point 
jll't'f'ist'ly. 

'I'hr 12 constcllatin11s, which. as has been mentionrd 
in thf• preceding pag.•s, orcu11y the wll{))C of th<• zodiac, 
h1L\'t' ~(nn thrir nalllC'~ b 12 <'qu:il p11rt:onc; orthccdtjitir, 
Cach j>ortion COJJ>iStillg of 30°; anu each \>or\ioll \\l\S 
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urn.rkcd IJy the sii-:,·n, mark. or cJia1·actcr, prrt!:ar to thr 
rn11stc1lafrrn to which it bclongrc.J, or wit Ii \\ l1ich il coin
cifled, wh1·11 the con~tdlati{lns Wl'l"l' first noticed, at\\ l1ich 
time the vci·nRI t:CJUi11ox took pl.H'C in the ronstellatir>n 
of .\1·il's. 11il· summer solstice in that of(.;a11ce1·. {xr.'. lrnt 
on acenu11t ofthr prrci:ssion of the rqt1i1toXPS. tile l'Wl
stl·llatious nn lunglT rniuci<lc with tl1~.sc p11i11b; lin· in
sfancc, tlic vernal ecptinox is in tl1c constdlatinn of Pisrcs. 
autl the <onstdlatinn of _\.rie~ is now ron:sitlcrab!Y 1·1.:a10-
' nl from it, and is gone ncarrr to thl! sum111c1· ~olsticr : 
am! so an~ all llic otlic-1· cunstcllationq 1·cmon~ll. Htthrir 
characters han !Jccn lt•ft to c.lc11otc the same pa1·is of t!1f• 
ecliptic; tl1us the Yel'nal equinox is calk<l the li1·z;t point 
of A tics. a11<l is marked Of: antl su of the i·cst. 

1•'1·om- what has Lccu said alJove, it appra1•s that not 
only t!1c t'quinortial J>Oints, but also the solstitfo] pr>i11ts, 
mu"it cl1ang·c accordingly. 
EQ.Ult;ETU~I, lwrse-tail, a grnns or the oi·tlt•r nl' 

fi I ices, in the Cl') ptogamia class of plants, arnl in thl' na
tural mrthod 1·a11king !rndl't' the 5lst 01·dCl·. c1111ifrrte. 
There i!'i a spike of pdta.tcd oi· shielc.ktl frurtiziratinn5 
opening at the base. Thc1·c arc scYen spcdes, of which 
the 111Clst rrmar!.:ahlc arr: 

l. The sylvaticum, 01· 'rood horse-tail. It gro~.vc; in 
woods and moist shady placcg in many parts t,f .England 
awl Scotland. The stalk 1·ises from 12 to 18 i11rl1:::-; 
high, angular, and 1·ougl1 to the tourh: tl1c angks Ucing 
edgctl with slta.rp spiculm, !,carrel.v visihlr with1n1t n. mi
c1·oscope. Tlu.'. lran"s g1·ow vei'licillatc, 12 or more in a 
'\hol'I, and these whorls arc about an inch distant from 
one anotlw1-. The leaves are very slender, nearly q11a.<l-
1·a11g11la1·, al.Jout fn:e incl1e.'3 long, i1cndent. and besrt with 
sc' c1·a l oll1c1· secondary \Yhol'ls, so that it rrsemhlrs a 
pine-fret~ in 111iniatu1·e. llo1·scs are vc1·y fond nf this 
pLrnt, and in some pa1·ts of Swc<lcu it is collcctetl to ~enc 
thrm a.'i wi11tc1· food. 

2. 'l'he arvc11sl\ common or corn ho1·sc-tail. g rows in 
wet mc·adows al1d cn1·11-ficlds. The most 1·r1mu·krilJle 
pro1){'1'ty of' this is, that Hs sl'e<ls, when viewed h,y a. mi
crosropc, a1·c seen to k.i.p about as if they Wl't't' anima.tcd. 
It ls a troublesome plant in vastu1·es; a.ntl cJisagrecablc to 
cows, being llC\'l'l' toucht·d by them unlrss tltCJ al'c rom
pdlcd by ltun~n, antl tl1en it h1·ings on an im·u1·.dJle 
tlianhcc<i. It dot's not seem to effcrt horses 01· io:hl·ep. 

3. The -palustr~, nl<lrslL horse-tail, 01· p<Hlihrk-pi1rn, 
is frrquent in mal'shcs and ditcl1es. It is not so 1·ough as 
tlic fo1·mc1·. but is Hke\\isc pr(:j11dic.:ial to c:ittlc. 

4. The fiuviatile, 01· great 1·int· horsc-ta:I. is frc<tt1t•nt 
in shatly ma1·sltes. and <HJ J lu~ ht·ink.~ of' sta:.;11ant waters. 
It is the lal'grst of all tile spl'rirs. µ;1 ·uwi11µ; sonH·timrs to 
tlir hei~l1t of a yard, a11d nrar an inch in c1ia111rtrr. 
llallrr tl'ils u~, tliat this ldud ofcq11isctum \\i\9 1·at1·11 by 
tlic Humans; and Linu:-eus alli1·ms tl1a.t oxrn aml rf·i11·tlrcr 
aro fond of it, hut that lmrses 1·rfo:-ir it. 

5. The liocmak, l'ough liorst·-tail, sha\·1•-g1·ass. oi· 

Dutch ru~hrs. This is ml1«li ll'it'd hy the \\ltitt~~Hnith:-> anti 
cabinet-makers, undc1• the nn11u• of Outrh 1·11sh"s, f.11· po
Iislii11g tlu:i1·mctals a11d \\nod. The fact is. tlint tl11•1'i.' is 
a portio11 of fl\nt, which exists i11 I his pl:mt 1w;u· thr sm·
tarc. in the fut·m or H'T'Y 'fine~ g1·:U110.:. "ltkh ('lti\hlt•s it to 
pcrfonu tlii'i oflke. All the ntht•r· SJIC'C'ies \\ill <11bwrr this 
purpns1· in so~ue . Ueg1·rl'. hut the la.<,t bcttt•1· than an) of 
the rest. lu ~01·thurubel'la1ld tile d:til')-maids scour aml 
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clean tlwit· milk-pails with it. Some imagine that if cows cm hemis1ihere, \Vhosc sta~s, arcording to l'tolemy and 
are fed with this species their teeth will fall out. 'l'ycho's catalogues, are four, but iu lllr. :Flamsieed's 

EQUITY, is a const1·uction made by the judges, that ten. 
cases out of the letter of a statute, yet being within the EQ.UUS, tl1e l1orse, a genus of the mammalia rla., 
same mischief or cause of making the same, shall be with- of th". order of beBure .. The grne1'ic rl1aracter is, front 
in the same reme<ly that the stcLtutcpl'Ovi<les. And the teeth m the u~pci:Jaws1x,,pa1·alkl; in the Jowrrjaw six, 
reason is, that tlic lawmakercould not possibly set down smne~·hat lll'OJCChng; camne kcth, ~ue on racli siclr, in 
all cases in cxp1·css terms: thus, though it may be un- both Jaws, remote from the rest; foct with uudirit.led 
lawful tu kill a man, yet it is not unlawful for one to kill hoofs. 
another assaulting him, in or<lcr to prcscne his own life. I. E<JUUS caballns, or tl1c rommon horse, tlie most 
4 ln,t. 24. noble and inte1·1·esti11g of quad1·upcds, iR supposed to be 

:Eq,urrv OF REDEMPTtor.~ ON MORTGAG"ES. If where found ill a state of natul'e in sm Cl'al parts of Asia and 
rno11cy is due on a mol'tgagc, the mortgagee is desirous hi Al'r'ica. In this state it is smaller than the domrstic or 
ba1• the rquity of redemption, he may oblige the mortga- tame animal, with a lai-gr1· licad, a mo1·c. arclu•d fot'l!

!;OI' rithe1· to pay the money, or be foreclosed of his equity, head, and the bocly thickly conrl'd with pale-brown or 
wlii(•h is done by p1·occccling.'i in the coul't of'cha11ce1·y. muusc-roloure<l hair. It has been affirmed by st•v;1.aJ 

Equ l'rY also frequently signifies the court or chancery, authol'S, tliat wil<l hot'ses were to be found in tl;e deserts 

~~~~c u~~r;~1~·~~1~·:i;~ 1~~~ t~~t'~:·m i~:~ ~;1111i~~ ~~1~~!~.ropcrl y ~] ~· i ,11'~~~ ~{ ~~i ,;;~Yu~~~: bt=~r~c~f 1 ~~i~~\ i~~~~~~;ta~<~;,1~i~lij ~: 
EQUIVALENT, an a]Jpellati'>n .i;ivrn to things which aule to exist in such deserts .. We must, thCl'e!Orr, ra

agree in nature, or other circumstances, as force, Yirtue1 thrl' suppose that it is occas1011a1Jy found wild in some 
&c. pal'ts of the countl'y bordering prrha11s on !hr confines of 

EQUIVOCAL TERMS or WORD', among logicians, the desert. Ir is ccrtam that in Arnbia the most brauli-
tu·c those which have a doubtful or double meaning. ful domestic horses arc b1·ed; and even those \\liirh are 

According to Mr. Lorkr, the doubtfulness and uncer- , kept by the Arabs of the dese1·t arr allowed to excel most 
tainty of words has its c:1..use more in the i<lcas thcmselvrs, others in swiftness and clcgru1ce of fo1·m, and it is from 
than in any incapacity of \he woi·ds to signify them; and their bl'eed that the European ho1·srs have b<'en gradually 
might be avoided, would people always nsethe same term im]Jroved. Sec plate Nat. Lill. Hist. flg. 18~. 
to t.lenote the same idea, or collection of ideas: but, adds La1·ge herds of wil~I ho1·srs arc said to be found about 
lie, it is liat•d to find a discourse on any subject where this the lake Aral, near Kusnc-ck, in Jat, 54°; on the river 
ic; the case; a practice which can only be imputed to fo11y, 1.~om, in the southern JH.ll'ts of Sibc1·ia; and in the great 
or great dishonesty: since a man, in making· up his ac* Mo11galian <lcsr1·ts, and among the Kalk as, nurtlH\'cst of 
cnmpts, miglit with as much fail mss use the 1111mc1·al China; and it is alttrmcd that they will or1·asionall,\ sur
d1:wacte1·8 sometimes for onr, sometimes for another col- round a1111 trcpan the horses ol' the 1'1ongali<rns lllltl Kal
fertion of unities. kas, while grazing, and carry them off among tlidz· own 

EQ..Ul\'OCAT~ GENERATION, the production of animals herd. They nre extrcmt.'ly swirt, arti''"' and vigilant; 
without the intercours1~ between the sCX('S, Uy the infiu- aml, like some of the antelopes and other <1uadrupcds, 
f"nce of the sun 01· stal"s, &c. The equivocal generation have always a sentinel, who gives notice to the lirrd on 
of' ]JI ants, is their protlurtion without seed, in the ordi- the apJH'oaC'h of dan~cr by a luud neigh; upon wliicli they 
nary l·ou1·se of natm·r. 'I'his kind of grneration is now fly off with a111azin,i; 1·apidity. 
<1uite rxplotled by the learned. Mr. Ray is cll'arly of Wild horses are found, arcording to Dr. l'allas, in the 
opinion that there is no such thing as spontaneous ot· deserts on each side of the riYCl' Don, towards lhe J'alris 
equivocal generation, I.Jut that all animals are the issue 1\Ireotis; but these a1·e supposed to be t/1e offspring oftlie 
of pal'('nts of the same species with themselves; and with Russian horses, which \\ nc eniplnyrd in thr sic·ge of 
l1im agl'ec Retli, WilJ11ghby, and Lister. 'I'bis last au. Asopl1, in the )Car 1697, whf'n for \\ant of for::igr 1!1ey 
thor has fully refuted the vulgar notion, tliat ho1·se-hail·s were turnrd loose, antl their dcsten~ants have• .~radually 
tl1ro" n into watc1· will bC'comeanimatetl Uodics; by show* relapsed into the R}J]traranceof nat11ral "ildness. Tltu"e 
ing tliat appearances of this kind at·e hair-worms bred which are found in some lrnrts ot' S:rnth Anwrira, are 
in I he bodies of other i11sects, and pa1·ticulal'ly of the wrll k11ow11 to be the deSC<'mlants of the liorst•s iulrocluc
eommon lilack-bcetle. rd by the Spaniards 011 the first discovery of America, 

EQ-CULEUS, 01· ecuuleus, in antiquity, a kind of and which have so far relapsed i11lo a state of nature as 
rn.rk used f'ot• cxtol'ting a confC'ssion, at ffrstchicfiy lmlC· to nhiUit the. general charactcl's of the wild :mi~1rnl. 
tised on slavrs, but afterwards made use of agajnst the The l1orse, in its tlomestic or imp1·m·ctl state, ts f?n~d 
d11·istians. The cquu)cus \\as ma<le of wood, having in ahnost every part of the world, excr11tµPr!inps w1th1n 
l1olcs at certain distances, wit11 a. screw, by which the the. Arctic circle; a11cl its rcdurtion and rum1uc~t may 
criminal wac; sfrctchcd to the tliird, sometimes to the weJI Uc considered, as Bumm pl'opcrJy ohscn·rs, as the 
foul'th or fifth ho)cs, Lis arms and lrgg being fastened on gnatcst acquisition from the a11imal \rnl'lcl elCI' made 

~~~c~:~l~~l~~~ss~~~f,hac~~1~1;1ci.n~t~~L~~I";;~: ~~;~t:c!v:~r~f~i~;~~ by ~~~ba:·~ca:c~·~;1 ~:~!~j: ~~;::l~.~~s in common or grnet"al 
catcd. In this state l'Cd-hot plates '"'ere applied to his use in Europe, it is remarkable t.h~t none ~an c~me in 
lwdy, and he was goaded in tlJe sides with an instrument competition with those of .our· own .1sla11d, ~1thC'I' tor -~he 
calkd ungula. strcn .... th r·cquircd in labotious SCT\1crs, 01· 101· the sY.1f't-

Eqol'iEus, iit nstronomy, ·a constellation of the north- ness ~1d elegance of such as arc brrd fol' !lie course. Th• 
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annals of Newmarket record instances of hol'scs that 
have litCl'a.lly 011tst1·i11pe1t the winil, as is vrovcd from 
accurate calculations. The celebrated Childers is com. 
mcmoratcd, in pal'ticular, ~s the swifkst of his tr·ilJr; 
and the i11sta1H'l'S of his speed may be found. in various 
publicatit.,no;;. Uc was knO\\ n to have run near a mile in a 
minute; and to haYc rlca1•t•tl the course at Newmarket, 
whirh is only 400 yanls short of fnnr miles, in six 
n1innks aud fo1·ty second<..; 1·t1nning at the 1·ate of eightyp 
two l'cd and a half in the s1mcc of a second. Sec Plate 
Lill. N;1t Uist. fig. lSS. 

Of m·ai·ly er1ual l'amc is the character of Eclipse, 
whose st1·cng-th \Va~ said to be grcakr, and his swiftness 
arnrrely inferior. This latter animal forms the subject or 
)Ions. Sainbd's calculations, who, in his wo1·k on the 
vetl'riiuu·y al't. has given an elalwratc anti cu1-ious fles
criptiou ul' his scvc!'al propo1·tions. It is 1·cma1·kahlc that 
thi:; horse w:is nc\'er esteemed han<lsomr, though the 
,J.llcd1a11ism of his lhtn1c, so far as regarded his powers of 
B\\il'tncss, wa.s almost 1lc1-fcct. 

As it may l>c some satisfaction to the reader, to be 
malle a.equainted with the general propol'tions of this 
rxtraordin~wy cou1·se1·, we shall hrre extJ·act a p1u·t uf 
Mons. 8ai11l>el"s obsel'vations on the sul>jl'ct. 

"The ho1·ses of tliffcrrnt countries are, in .general, 
distinguished from each other lly a peculia1· and 11pp1·0-
}Jriak conl0rmatin11. Thl· Spanisl1 horse diffc1·s mate1·i
ally in his outw:ll'1l flppe:ll'ance from the Englisl! race
horse. The di1fc1·c11ce, iu the lr11gth and direction of the 
parts o!' which each is composed, pl'Oducrs in en.ch a. sys
tem from wliosc mcc\rnnical ~r1·angcment LTsult motions 
\'Cry unrrp1al in t'heir extent. The S1ianish horse rntJrn. 
rec; his Htl'JIS with dignity, while the Englii;l1 ho1·sc 
dri\'Cs his mn~s fo1·w;.u·d with strength and speed. This 
tliffrrcnrc, which iworccds l't·om the peculiar conforma
tion of each. contrndicts, in some va1·ticub.1·s, the tal.lle 
nt' gcuml'trical lll'oportiuns in the use ofLl1c pupils of the 
Wkrinarv sclioolo:; ofFraucr. lt prons that no commnn 
rnrn.,urc Can IJe made to apply equally to erery specie's, 
siun natiu·c has cYen dirl'l'sificd tl1c fo1·1ms of the in
dil iduals wliic h rompose it. lt' ('ath spcries has its own 
1t~·Jc nf lwauty; if C\' Cll ca<"h in<li\' idual has its prl'Uliat• 
lwaut_,; ii' it is not possible to !ind two horsc·s that pcr
foctly rrsl·mblr each ndll'1·; "e cannot pn•tcnd to a~sign 
any one f'o1·m p1·rft'l'aLlc to r11wtlier aj:: the 1·uk of lwauty 
fur the liursr. " ·t·1·t• pt 1·s1111s 1lic llr!\tqualifi~d to rnclra
Yom· to t·ol!C'ct togrthn· the i\iffrrcnt lwautirs di"pl'l'st'tl 
among th(' diffrrrnt indh iduals, lh~·y might intlcl'd rn111-

p11f.il' a motlcluf' t•arh spt•rics sutlfrirntly pnfec t 1·0 dirrrt 
tlu• pai11tr1· or the stntuary, but would tlen:•ivc any one 
\\ho would nnture to l'huose a liol'se by it fur hi.'> o\ul 

U'te. Thr folio\\ ing ohst•r\ atio11s do not take for their 
objr<"t those fo1·111s" hkh pkasc the err at the fin.t glance; 
tliat appra1·a11ro \ll1if'l1 rulga1 ly passc·s fur h;indsomr; 
but thar mcd1aniral <·011sl1·urtiun of the ani1nal, from 
1Vl1ic:h result tl1e possil>ility anti extent of tl11lSl' mot ions 
hJ the means of which lie is euablcd to tra11~p111·t l1im
lM'lf l'rom one plare to anotlirr with g·L·eater or kss c;;pncl; 
aud rommp1r11tly a ho1·sc m:ty q>prnr ugly to a. rnlgar 
f)C, and be s1ill "l'll propni-tionrd. Erlipsc was 11~·vt•r 
tskcmtd handsnnw; )l't he was S\\ ift, and the nwr Lan
i:im of his frame ahuost iied'cct. Whoever com1i:u·cs his 

J>roporlions wit11 those in the table abu>o-mentroned, will 
c.iiscon!r tile following differences. 

" 1. lu that table the horse shoulcl ml·ac;;urc tlirr<
hcads in height, counting from the fol·tfop to thC' g"roun<1• 
Eclipse uwasut'ccl upwa1·ds of tl1rce J1rn<l !:> aml a half. 

" 2. The neck should mcasul'e but one heaU in. kngw 
tl1at of Eclipse measured a head and a half. 

" s. The height of the body sh<>uld be equal to its 
length: the height of Eclipse exceeded bis length by 
about one-tenth. 

·' 4. A pc1·penrlicular line falling from the stifle should 
touch tl1e toe: this line in Eclipse touch cl\ the groun<l at 
the distance of half a head bcf,n·c the tot•. 

" 5. The distance from the elbow to the bm1d of the 
knee shoultl be tlic same as from tile IJend uf th(' knee to 
tile groun<l: thcs~ t\vo distances were unc<p1al in Edit;sr, 
the fC,11·mer being t"' o pal'ts of a head 1o11gT1' than the 
laltc1'. 

" This summary comparison sho\\ s that the brauty of 
a horsecannut be absolHtdJ tlctcnuined b) !.;'C'nc1·al l'Uk!I, 
l>ut must C\'Cl' IJe iu rdation to a pal'tic11la1· i:,pccirs." 

Mons. Sainbcl farther i11l'or111s us, that '"011 the 2stlL 
of FcbJ'uary, 1789, .Edipsc was seized witl1 a Yiolcnt 
chulic. The remedies al:knowll'dgcd as most propel' in 
that case were administered, but without effect. lle cxpir~ 
ct! on tile 2ith, at seven o'clock in the evening, in the 
26tl1 year of his age." 

Ju .i\lons. 801111ini's edition of Buffon may be foun<l an 
exact euurncration of all the diffe1·cnt colours of "liich 
l101·scs arc scc11, with theil· sen:r·al sh;uks a111I names. On 
this subject also Gesner and Altlruvarnlus Jiave given 
tl1e usual rnumcratiom.; iu general, ltowenr, it seems 
a~p·ecd, that the. colou1· i . ., one of the least impo1·btnt at
tnl>utl·s; an:ortlrng to the well-known doctri11e, now 
11assrd into a provcrU, that a good horse i!=J nevcl' of a 
U:ut c~lour .. The •111cients. a11pe1.u· to ha,·c hrul a pl'cdilec
t1un to1· wl11te lio1·st'S, wlm:h we1·e used to <.l1·:nv the ca1 s 
or em1.1Cl'Ol'!S an<l conqucl'ors in pu\Jlic p1·ocession~. Tl1c 
pods also rc1u·csent the steeds uf n1any of' thei1· hcl'OCS as 
or a snu\\r-whitc colour. 1t is 1·c1na1·kalilt·, lu," cnr, that 
Yil'gil, tlmugh in the JEneitl he l'C[li'( sen ts the ho1·scs or 
Tu1·11us as "hite, yet in his Gcorgics coJHkmns that co
lou1" In 1·caht)", howcn'1·, as the ka1·11rtl D1·. )..la1trn 
h!~s '~ell . 01Jsc1·H<l, this implil·s no conl.radictinn; sl1ice 
"\ 1l'g1l 1rng11t be su11pu:sc<l to atl111irr the beauty ol' a wliitc 
Slctd, tl1ough he roultl not ro1nmt'nd tl1t' colo111· in a. 
b1·ced 01· stuck. llut no cou11try has pl'oduc:cd a lll'ccd ol' 

~~i:'~'.'.·~::~~i~~,';~:£~~;!~~~.~·~::~!!~~'.'.r~1~1~~\:/::~~~'.·~~,i~'.;;~~ 
slii1e gl'nerally p1·olluce a lat',t;'•' r Li1·rc·d t.1.an an.Y otlilr 
Jlart of tl1c kingdom. Sec l 1 latc LI 11. ~al-. Hist. fig. 
UH. Jn ou1· O\\ll counfry thrl'e scen1 to lit· un lin•ed.;; of 
1101·:.;cs 11aturall) of a prl'f'cct "hi tr; tliosc \\ hirh ai·r so 
~~:;~~~1~11.•!1~:' ing l>een first grey, changed th1·ough agl' to. 

The n~ust b.eaut\ful grnrral rolouJ" srems tn be bl'i:1'lit 
bay, \\l11ch gnt~ an ait· of p<.•c11lic1.1· neatne"ls and clc
gance .~o the a1~1111<lL Blark horsc·s ;11·c co1 11 m mly of 
la1·gl' s1zr, and 111 tl11s country n1·l' cl1icll) nst•t1 foi· tlm 
cart and the l)Jough. (n s111ne cnunl1·ir!i hn1 ·~t·s a1·t• n t 
less l'stccnwd l'ot· brin;s vuicgall'll or ph·bahl. as it 1~ 
cummouly tcrn1cd. T~is is bait! to be the rn>c :n l:l;.na. 
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Ml'. Bruer informs ns, that the hr.-ri;r5 ... ofNubia are or 
~11111.~::·~: ~1 ~~ 1~:1~~:~~ y ii :~a';,!~~~~~~~~.r, ,/~~/~ ;:r,;; 11 i~: :~~n {·i~:>\;~nt 1:~ 
ni:rn1n·1· iu wl1irh tlu.•y Ul'e fed thl'Y arc apt to become too 
l'.tt ur corp11lr11t. 

ln some parts of Jndia is round a )'('lni-\l'kabk diminu-

!:r::~. '"~~~~;1 1:;:~~:~~~ ~1r~a;·1c~:~~::xa~~~,l~;~·~t~~~ei1~i~~1~~ao~a~fi: 
1101tl1cn1 pal'ts of the world. 

2. Equus lu•1·minnt:s. 01· .iida. This is a speri<."s, the 
k11nwktl~c of\\ hich sl'rrns to ha Yr- la in do1·ma11t almost 
Hiner tl1r days of Aristotle, till it w~1s redH·d by the oh 
srr·rnitous of Dr. 1-'allai-:. whodesrrilH'S it 11111.k1· tlictitlc 
or CfJUUS li 1.•111 ionus. supposing- it to Ur the lwrnionos of 
A1·i s lu1lr. Itis •l natire of the wild Ol'(lcst·t't 1·egfo11s Uc
tm:•1·11 the :·in't'"i (hwn aml Ar.;m1. i11 Oil' most sout hern 
parts of Sib<·1fa; :md r.xtl'll1I~. on1· 1ltc ' ast plains and 
tksci-t~ of T;nbu·,r, as" ell as 1hat of Gobi, which n~cli
l'S C' \ ;:n tu lndi;l. In 'l':u·ta1-y it is saitl to hr most frequent 
al.mut thr s~lt lake railPfl Taricnoo1·_, "hich is at times 
1lt·i1•il up. It shuns wondrtl aml mouutai11ous 1·rgions. and 
if; s:tirt to live in small hc1·1ls of about t\Vl'ntv each. Its 
t-;·c•11el'nl manners al"e tlrnst' of the common ~did ho1·se; 
but its swiftness is still gt'{'akr, SUl']Htssin.~ men tliat 
of the antdnpc.'i, awl jg pl'l)verbia.l in somr of thr r i:-gions 
it frcqurnts; aml tlw TliilJetia.ns r cpt'rsent Chammo, 
thrir god of firr, mo1111ted upon it. 

Tlds animal li <1s an appearance much resembling that 
of a. common mul l'; having a large head, flat forehead, 
middle-sized eyes with as li-coloure<l ii-ides: their teeth 
a1·c thirt_y-cis·ht in all. being two in number fewer than 
in t11r common ho1's<': the ears are larger than in that 
s;1rrit·s, erect, and line<l with a thick, \vltit"i .'11 1, cul'ling 
11afr: Uic nC'C'k is skmlrr amt compi·tssctl: ihe mane up
right, shnt·t, soft, and uf' a greyish colour. In plare of the 
1hrl'tnp thtre is a silrJl't tuft of flnwny hair, about hrn 
indws in length. The body is rathc1· lirng, an;l the hack 
Lut little elevated, tlie lm•ast sharp and pl'Otubm·ant; the 
limbs long and elegant; the thighs thin, as in a mule; 
\\ithin the fore kgs is an oval callus, lrnt none in tile 
liirnl kgs: the hoofs are oblong, smooth, arnl black_: the 
fail like tliat of a cow, being slender, anti naked fo1• half 
its le11gt.h; the r emainder co vered with long asli-colour
<'<1 hail'. The winter coat of this animal is of ct UrmYnish 
asl1-colour, with the tip.~ of the l1air grey; it is aUout two 
inrlies long, and soft like that of a camPI; ~lightly wavrd 
or untlula.tcd on the back. In summrr it brromcs murh 
smoother, and in all parts elegantly ma1·kc<l by small 
fratltc1·ings or turnings: the tip of the nose is white; anti 
the remaimler of the face of n. lig·ht tawnJ cai;t, wbi.eh is 
also tlitfuse<l over all the upper pal'i:s : tlt c lti11d thighs, 
insides of the limbs anti beJ.ly, a1·e white; and frum the 
mane to the tail extends a chesnut m· blackish-bl'own 
line, wbich ir:; broallrst on the lines, and gmdually lcs
se11s as it approacJ1cs the tail: there is also a very slight 
appearance of a transrnrsc band or cross O\'Cr the shoul
ders. The lengt h of this species, from nose to tail, is 
about six feet and a half; that of the tl'1111k of the tail 
s ixteen inches, and of the hairs beyond the tip about 
four inches: t he height about three feet nin o inches. 

This species is supposc<l to have been frn111I in Syria, 
and some other l'cgions, in the days of AJ'io;: LntlP ; and is 
mrntione<I by Pliny, from the report of Tlicophrastus, 

as bting fo11ntl in Cappa1lriria. Its naiin• 11aiJH' :u11011 ..,. 
the )fo113·afoms is dsd1ikkdai, and among tla.' ChintS~ 
yf)-to-tsr. 

s . Er1,1111s as in us, th£' ass. The ass, ha\ in.~ IJ('1'1J Juno· 
condr·imcil to a sbtr of the lowest sr1Tit11!1e, and <·ow;~ 
dcl'cd as a specil's of h•ss dignity lhan tlit' hursr. Jias 
acrpii1·cd in most pm·ts 1;f E.u1·u]H', a charackt• of run. 
tr111pt. Yet in its 11af111·al m· wild state it l'xhihits an 
appearance very fat· stq1c1-ior IJutli i11 point of l.H'aufy aud 
vivacity. His a nati\C of many parts of Asia, Ji\ing 
like the r rst of this 31'nus. in a g-rrgarinus manurr. ii 
chiefly OfTtll's in the dr.v anti mo1111tainnu.i; drM•rfr-; of 
'l.'al'tat·y, ani\ i11 the SH11thrl'Jl parts of flldia rmd J'ci·
sia. It is also saicl to h~ found in Af1·irn, and to orrur. 
tltouglt lrnt nry 1·a.r <· ly. rn some pal'ts of SJriaau1J .ha
bin; cuunt1·ies \\·hct·r it \Yas i11 ancient times extl'rnwh 
com111011. In this its nat1mtl state its rolnur i:i; saitl t;, 
be "hi tr. or of a Y(' I'} pah~ sih-e1·y g1·ry, '' ith a ~ligltt 
tinge of st!'aw-coloul" on the siUes of the rn·ck am.I bo~h: 
along tlir back runs a deep-brown sti·ipr ofthir!dsh wa\·v 
hair, to the Urgi1111ing of the t<1il: this r-;frip{· is c·i·ossr~I 
on:r llie s liouldrr:;,, as h1 tlir tame animal, Uy arrnthl'I' or 
sirniiar rolou1·; but i.t is said that this is peculiar to tile 
mak. Tl1c ueck is furnished \\"i!l1 a brown mane three 
or fou1 · i 11 c li es Ion:;-, consisting of soft woully l1ail·: the 
tail is tul'tcd at the end uy dusky hail's of about oix 
inclit·s in length: the fr>1·<' hrad is a1·ch1·<1, anil the rars 
errrt, poinkd, anil lined intrrnaUy with white curling 
lrn irs. It stands higher OIL its limbs than the dom"li· 
cntrd aninrnl, anti its kgs a1·e mo1·e slcnUcr in p1'0por· 
tion. TJJc hai1· on the whole body is vel'y fine, bright, 
soft, and silky; t\ntl on some part:-i marked by a fow ob
scure waycs 01· undulations of a dadcrr shade thun the 
r es t. Tlic1"iC wliieh al'c found in Africa arc ~:tit.I to be 
of a pale ash-colour, rather than of the cast abo?"e tic· 
sc1·ih1.•d. 

T he food of the wild ass consists chiefly of s:tlinr, or 
bittu a11d lartascrnt plants. It is also foILd ol' salt nr 
brarkish water. The manur1·s of tlicsc a11i111a]s n·ry 
much resemble tho'ic of the wild horse. 'l'hCJ a.%cmble 
in tl'onp.c;, uudrr the romlurt of a lcmlc1• or scntiucl; and 
arr exh-e mdy shy :11ul Yip;ilaut, arnl, Jiko thr former 
animals. tlm·t on with t l1 c 11tmost i•apidity on the si~ht 
or mankiud. They J1 ;l\"I' bC!'Jl at all times cell'bratl'd 
for thl'il' S\\ iftncBs. Thtir voice 1•esemblrs that or the 
common 01· du1rn•st icatt:d ass. hut is somewhat !il11·illl'r. 

}?rom t.his animal tl1r domestic ass has Uccn gl'adually 
derivctl. whirh admi ts of ro11sitlcrablc \Tarictics as tosizr, 
beauty, and strrngth, in diff'Cl'cnt countries. Tlto~e. of 
the castt'L'll pat·ts of the \\ ul'!U, U8 \Veil as tl1osr nr Alr1ca, 
still pa-L'tnkr, in a great dt'g·t·e1·, of the natirn clegauecor 
their original 01· stork; aml a1·c Ycry different from tho~c 
commonly sceu in the nor! hrrn p~u·ts or Europr: for tins 
animal seems to be much injured by tlw influcnrr of a 
comparatively cold climate. Sec Plate LUI. Sat. llist. 
fig. 185. 

The gcnrrality of European asses lrnve large slouch· 
ing rars, a heavy ~11pearanr:c, an<l arc of an ash~colo~~' 
mor·c or lrss deep in differcr1t iudividuals, \\ ith a black· 
ish <lorsal stl'ipc, cross1.:tl hJ a1vlther ornr the r;houlil~1-s, 
and thus exhibiting the original mark of thdr specics, 
In thrir manners they exliiiJit no supel'ior marks of sa· 
gacity, but barn the merit of being patient, qnict, and 
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tractable, and are chiefly employed in the inferior offices 
of sc~·,·it~1<le. 'rl1c ass is oUscrvcd tfl be Yel'y tempe
rate m Ins foocl, and by no means delicate in the choice 
of .it; eating thistle:•• and a vat·iety of coarse herbage 
wluch the horse refuses. Uc is said to be particularly 
fond ol' plantain, for which he will neglect every other 
herb of the pastm·c. In liis choice of water he is re
markably nice, and will dt·ink only of that which is clear. 
Ile has also an aversion to mud or water iu his road, 
and will pass out of the '"ay rather thau wet his feet in 
a puddle. Ile is by no means mid of docility, as vul
garly supposed; Lut may Le mat!e to practise several 
cxct·c i<;cs not usual with his race. His voice, as is well 
kuown, is a most hhleour.; bray; a discort.la11t succession 
of fiats aud sha1·1rn. This is most strong in the male ani
mal; the voice or the female being weakcJ', though some
what ~hl'illcr. It is sit1guJar, however, that some au
thors have denied that the female ass can properly Le 
said to IJray; and Aldl'Ovandus censures Ovit! for this 
line: 

Etrudite scabrnturris asellamola. 

It may not Le improper to observe, that the mule is 
nothing more than a hy!Jrid animal, beh\'·ecn this species 
antl lhc horf.;c, differing in stl'ength, siz(', and beauty, 
according to the 1wedominnncy of its parrntal species. 
Mules are vc1·y little usct1 in this count1·y, but in Spain 
anti some other parts of .Eu1·011e arc in much esteem, 
anti have deservedly the reputation of Lcing remarkably 
sure-footed. 

4. Equ11sznbra, or the zebra, is n native of the hot
ter parts of Africa, being found from .A<;t11iopia to the 
Cape ot' G'1od Hope, living in lm·gc hcr<ls, and posscss
iug much of tilt• manners both of the wild horse and the 
ass, being excessively swift nnd YigUant. It is of a.still 
wi11l<.•1· or mo1·c 1.1nmanagcablc disposition tlLa.n either of' 
the former animals, antl even such as have been taken 
very young al'c with much tlifliculty brought to any de
g1·rc of familiarity, and have \'ery rarely been rendered 
so fa.r nrnnagcable as to submit to the briillc. 

The c;izc of tlie zrbl'a is equal, or rather supel'ior, to 
that of tlt!' ass, ~mt! its form more elegant; since, rxclu
si\'e of its beautiful colour. the head and cars are wcH 
shaped, an<l of moderate size. 'l'hc colour is eithrrmilk
whitc, or rrcam-rolour. wi11t a -vc1·y slight cast ol' lrnil' 
111· pair f'cl'J'uginous; and the whole anim.al is dct:Ol'atc1l 
011 l'\'l!'l'Y part wit.h \'l'l'.Y nunw1·ous black or blarkish
brrmn stripes, llis1wsed with the utmost symmetry, and 
rxliihiting an appca1·a11ce 11ot so easily descr·ibcd in words 
tl5 hy a wdl-ronduric•l figu1·c. These stripes run ht a 
lra11srersc Ui1·{'ctin11 IJolh on the body and limbs, and in 
!\ hrngiludinal di1•cdio11 clown the face; and their rrgu
Ja1· aud beautiful g1·adfltion, fkxures. and kl'minalion 
011 th~ llifft.·re11t parti;; of the ~rnimal, cannnt Uc vkwcd 
willmut admir;tiion. The. tail is ut' a moderate kugth, 
m11ncl. rnt!H·r slender. nrnrkcd with small IJlarkish Ua1·s, 
aml kl'minatrd by a tliic.k1sh tul't of IJJ·own 01· IJlark l1air. 
The zrb1·a. srerns fo ha.re- !JC'rll unkuown to the a11cir11ts; 
1hl' on:igcL· of Pliny and other authors relating only to 
ihL· \\iid ass. 

.\ttrn1pts have l><·rn 1mu1c to clome-slicate t11r zebra, 
a11tl to l'l'ilurc it to ob<'di('11r·t•. likr the ho1·sr; but as) ct 
tht> :-.iwrrs.'i hM n11t l.H' l'll ,.l' l'V cc.u"iidcrahk. J ~: '\ \l('l'illll'llts 
of this k.intl ha\'r i.iL"Cll chicil.' made in Hollaml; autl wo 
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a1•c told by tl'1e count de Ilulfon, that zebra's !10.Ye beeu 
yoked to the stadtholder's chariot: this, however, proved 
to be a piece of misinformation, and is accordingly con
tr:ulicted in the sixth supplemental volume. Persevel'ing 
attention may perhaps at length reduce this beautiful ani
mal to a state of domesticity. If this was Jiracticahle, 
a new and elegant adt!ilion would Le made to the luxu
ries of civHiz.ed life; since the zeLrn scarcely yields to 
the horse in gracefulness of figure, exclusive of its cap
tivatin5 colours. See Plate LUI. Nat. Hist. fig. 186. 

5. Equus quagga, or the quagga, which till lately had 
been confounded with - the zebra, is now acknowledged 
as a distinct species, mucb allied to tl1r. former, hut mark
ed with fewer and larger lrnntls, which are of a browne.r 
coloul' than in the zebra, and are chiefly disposed on the 
fore pa1·ts of the animal, while the hind parts are rather 
spotted than striped. The ground-colour also of tha 
quagga is uf aforruginous tin.~e, especially on the thighs 
and back. It is of a milder 01• more docile natul'C th:.:in 
the zebra, and is said to have been successfully used by 
some of the Dutch colonists at the Cape, in the manner of 
a horse, for draught, &c. It inliabits the same parts of 
Africa as the zebra, but is found in separate he1·tls, ne
ver associating with that species. See PlateL.lll. Nat. 
Hist. fig. 187. 

6. Equus l.Jisculus, or cloven-footed horse. The very 
name of this species seems to imply a kind of equivocal 
an<l anomalous being; one of the most prominent charac
ters of the present gc-nus being a simple 01· undivided 
J10of. Indeed if only a single sprcimen of this animal 
lHtd been desrl'ibrd, we might li;wc hesitated as to atl. 
mitting it otherwise than as an accidental val'icty. 

rrhe cloven-footed 1101·se is a native of South America, 
and was first described by Molina, in his Natural His
tory of Chili. In its general appearance, Rizc, <;:ohrnr, 
and many other particulars, both external anti intc1·wll, 
it resembles the ass; but has the voice and the cars of a 
l1orse, a.ml has no cross or transvrrsc band oYcr the 
shoulders. Tt ls very wild, stl'oug. a11d swift, am1 is 
found in tl1c rorky ;regions of tl1e Arnles or Coi·clilleras 
of Peru and Cl1ili. The hoofs are di,.ided like those of 
ruminant <'lnimals. 

1t is singular that tllis curious species, wl1ich se~ms to 
form a kind of link l.Jetwccn tlie clonrn-l10ofrd and \\h'lle
liool'ed 11'ibrs, shnul<l liave so lo11g remained unknown to 
the naturalists of Eurnpe. 

EUANARCHA, a pub]ic officrr among the anrient 
fl L·ceks, whose business ''as to p1'<'.~ i1lc ovc1· and dir<•ct. 
the allw; and pl'Ovic;ions n~adc fo1· the 1ioo1·. <.:.on1clius 
Nrpos, in his JilC of E-paininondas , flrsr l'ibf'r; his oflirc 
tliu s: '\\lien any person ·was rcducc<l to [>O\Trty, takt.·n 
eaptin'. or had a daughter to many, \\ldcl1 lic- co111d 1Hit 

ctfcrt fur want of mo11t•y, &c. the c1·a11a1·( lia ('<tllctl an 
m;srmlily of !'1frntls anil m•ig·l11Jou1·.o;, m111 tax r d <·arli ar 
co1·di1~:; to his means arnl estate, to c.:ontrilrntc tu\\~u·tb 
bis 1·t'1il:- t'. 

.EllANTHEMUM, ngrnusof th(' nHnrng_r11ian1·dp1·. in 
thf' tliandl'ia class of plnnts. and i11 the natu1·al nH.·tlnil 
rankin:; \\ith tlwsr of which tl1r orth•1· is tlnuhtful. Tin· 
co.rnlla is quinqudhl, "- ~th tht•. tulw filifimu; the m1tln·1·::e 
\\Jthoul tlu· tubr ; tlu: sl1g·n1a ~1111plt'. 

Tli<•1·c :u·c fh·c spcci<·s. hl'1·b::; o!· undr1-sl1t·u '.Js r:f tlm 
Cape ol' (.ioo<l llopc. ~ouic of them arc 1 l'l'j o r11.1mc11-
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tal inhabitants of our stoves, and would probably thrive 
in a greenhouse. 

ERICA, heath, a genus of the monogynia order, in 
the octandria class of plants, and in the natural method 
i•anking u1H.ltl' the 18th ordet·, bicornes. The calyx is 
tetraphyllous; the corolla quadl'ifid; the filaments in
Sel'ted into the receptacle; the antherre bifid; the cap
sule quach-ilocular. There al'e upwards of 100 species, 
four of them natives of B1·itain, which are so well known, 
that 110 description need be given of them. Jn the High
lands of Scotland this plant is made subservient to a 
great variety of pm·poses. The poorer inhabita11ts make 
walls for their cottages with alternate layers of heath 
and a kind of mo1fa1• made of black earth and straw. 
The woody roots of the heath are placed in the centre; 
t!te tops externally and internally. They make theit• 
beds of it, by placing the roots downwards; and the tops 
only being uppermost, they are sufficiently soft to sleep 
upon. Cabins arc also thatched "ith it. In the island 
of Hay, ale is frequently made by brewing one pa1t of 
malt am! two of the tops of young heath, sometimes ad
ding hops. Boethius relates, that this liquor was much 
use\) by the Picts. Woollen cloth boile<l in alum-water, 
and afterwards in a strong de.coction of heath-tops, comr.,s 
out of a fine orange-colour. The stalks and tops will 
tan leather. Besoms, and faggots to lrnrn in ovens, are 
also made of this Jilant. It is also 11scd for filling up 
drains that are to be covered over. Sheep and goats will 
sometimes cat tho tender sl10ots, but they are not fond 
of them. Cattle not accustomed to feed on heath, givr. 
bloody milk, but they :U'e soon relieved by drinking plen
tifully of watel'. Hu1·ses will eat the tops. Bees extract 
a great deal of honey from tlie flowers; a111l where heath 
abounds, the honey has a reddish cast. There a1·e ma
ny exotic species with which our greenl1ouse collections 
are cnt-iclic.d and adorned, as the triftora, tuUiflora, aus
tralis, &c. 

ERIDANUS, in astronomy, a constellation of the 
southern hemisphere, containing, according to different 
authors, t 9, 30, 01• even 84 stars. 

EIUGERON, flea-bane, a genus of the polygamia 
superftua order, in the syngencsia class of plants, and in 
the natural method ranking under the 49th 01·Llc1·, com· 
positre. The receptacle is naked; the pap)lUS hairy; the 
florets of the radius are linear, and very narl'ow. There 
are 30 species, of which the most remarkable is the vis
cosum, or male fiea-baue of Theophrastus, antl g1·cater 
llea-banc of Dioscorides. It is a native of the south of 
France and Italy; an<l has a perennial root, wlH·nce arise 
many upl'ight stalks near three feet high. The leaves 
.in warm weather sweat out a clammy juice; the tlowel's 
arc 1iroduced single upon pretty long footsta]k,, are of a 
yellow colour, and have an agreeable odou1·. The ]Jlants 
arc easily Jll'opagated by seeds, ancl thrive best in a dry 
soil and sunny aspect. 

EiaNUS, a genus of tlie angiospcrmia ordc1·, in tlie 
.Jidynamia class of ]ilants, and in the natuml method 
.ranking under the 40tl1 order, personatre. 'l'hc calyx is 
prntaphyllous; the limb of the corolla quinquefid and 
equal, with its lobes cmarginatcd, and the UJlJle1· lip l'C-

1·y short and reflexed; the capsule bilocular. rrhere are 
13 species. They grow from two inches to fonr feet in 
height, and arc aclorned with flowers of a white or pur-
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pie colour. They are propagated by seeds, but in this 
country generally require to be kept iR shelter. 

ER_IOC~ULON, a genus of the trigynia order, in 
tl1e tl'rnndria class of plants, :rnd in the natural method 
ranking with the. sixth Ol'ller, cnsatro. The common ca. 
lyx is an imbricatcd capitnlum or knob; thrrr arr tbrrr 
equal_ petals,_ and the_ stamina a.re on the germen. Ther~ 
a1·e six species, exottcs of 110 note. 

ERIOCEPH.ALUS, a genus of the ]>nlygamia nr
cessa1·ia ortlcr, m the syngrnc~ia class of Jllant~. ant! in 
the natural method ranking under tlte ...i.nth ot·dl'r, mm~ 
positre. The receptacle is somcwlrn.t villous; thrrc is 110 
pappus; the calyx is decaphyllous '.'"'l equal; the radius 
bas five fiol'ct5. There a1·c twus1>cc1cs, licl'hactous plants 
or the Cape. 

ERIOPHORUM, a genus of the mono.<;ynia order, in 
the triandria class of plants, antl in tho uatu!'al mrthod 
ranking untler the third order, ralamarire. The glumrs 
al'C palcaccous, all(] imb1·icatcd a1l l'Olllld; tJ1e1·c i.i; 110 

~l~~~:1~a; ~:~~·e0~~.~ ~;~e s8;:cdic!~1 ~:1~~11·~~dal~~~~1 ~ ~f1~J ;1:~;~ 
ses, only two natives of Britain. 

0 

ERlTHALIS, a. genus of the monogyniaorde1·, in the. 
pcntandria class of plants, and in the natural mcthn1I 
ranking with those of which thr order is douhtfol. The 
corolla is q11inqucpa1·titc; the calyx m·ceolakd 01' ulad
dcr-like; the be1Ty deccmlocuJar, iufcdor. There al'C 

two species, trees uf Jamaica and the Society Isles. 
ERINACEUS, hedgehog, a genus of 11ua1h-upeds of 

the order of fcrre. 'l'he generic cltaractet· is; front teeth 
two both above and below, those of the upper jaw dis
tant, of the lower appr·oximatcfl; canine teeth on each 
side, in the upper jaw five, in the lower three; grinders 
on each side, both above and below, four; body cove1·cd 
on the upper parts with spines. 

1. E1·inaceus Europreus. Common 01· F.:uropcan hed,i;e~ 
hog. The hedgehog is found in most of the temprrate 
parts of Europe and Asia, ancl, acco1·di11g to 1\lr. Pen
nant, is also seen in Madagascar. It commonly mea
sures about 11 inches from the nosC' to tlrn tip of tile tail, 
which is about an iuch long. Its colour is generally 
grey-brown, but it sometimes is fouml totally '' hite, 01• 
of a yellowish white. It feeds jll'incipally on ihe roots or 
vrgctables; but it also eats worms, as well as hcrtlC:'s and 
other insects. It wanders about cliirfty by night, and 
during the day conceals itsr\fin its hole, undrr the root• 
of some tree, or mossy I.Jank. Tt produces four or fire 
young at a birth, which arc soon covc1·ctl with prickles 
like those or the parent animal, hut shn1·te1· and weaker • 
The nest is large, and is composed of moss. 

Tl1e hcclgchog, when distu1·becl, rolls itself up int~ a 
glolH1lar fo1·m, and thus pl'·escnts to its adversary an_rn
vulnerahlc ball of prickles. From this state of security, 
it is not easily forced; srarcely any thing but coli\ water 
obliging it to unfold itself. It swims peifeclly well when 
thrown into water. 

The hedgehog is one of those animals which, ilurinf; 
the winter, arc supposed to continue in a state of torp1-
<litv. In that season it Hrs conc<'alcd in its holr, sur
roL;nded with a brd of moss, scrurc from the rigours of 
the most pirl'cing frost, and at the retum c,f spl'ing re· 
commences its want.lcriog9. 
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11'h1• 1H"lt::P1ing m1y be rc111krcd in a co11siilerable d~- and he1 Us; thci1· lJolly is a. mcl·C ltttn}'l ol' fal: lli<' natlrr~ 
gre<' du~1wstir.; am\ has ~l'C·que11.t.1y liceu inti·otluccd into ol' Madagascar eat tl1em, but con~idcr thnn a'I I.Hit an 
hous<•s lo1· I lie pul'posc ol cx.prllwg those ti-oublrsurnc in- indiffcrrut foocl. J\Iadagascai' is the 0111) ro11nt1·)· in 
s1•t:b tlic Llattre. 01· cockl'Oachcs, which it pursues with which the tall(keks are found. Sec Plate LY. ~at. Ui:,t. 
il\·idit)'• and is fund of feeding on. It is itself an occa- fig. 188. 
siuu:tl m'lirlc ol' food in some 11laccs, and is said to be 5. Erinaceus Malncccnsis. Malacca hellgcho.i;. This 
best in tl1c monlh of Augt=st. species has so completely the appearance of a po1·cupinr. 

The Jiel1.!5t'hog is grnc1·•\lly considrrrd as a lrnrmlcss that uothing hut a severe adhel'encc to S} stcmatic ar
inoffl'nsirc animal, but has been fl'rquently su}JpuscU rangement from the teeth could justify its being placed 
(;u11l to this ~lay thr alJsurb notior~ prcn1.ils in many in the present genus; yet evrn this particular seems not 

1ih\f'rs) to sun;. I he teats of cows by mght, and thus cause yet distinctly known, the a11imal lll'ing ra1 t.•ly ilnportcd 
by its prirkh•s those rxulcerations which arc somrtimrs into Europe. l\Ir. Pennant SUJllJOSL'S tliat Linnreus might 
srtn 011 raltk. :From tlii:-i nccusatio11, howcl"ct·, iti.s com- have Leen induced to consitlu it as IJclonging to the lH'e
plrtcly ahsoln-d Uy l\11'. Pennant, wl10 observes, that its sent genus, on account of the number of its toes; wl1icli 
moull1 iH by f'ut' ton small to admit of tliis practice. arc said to be five on the fore feet, instead of four, as in 

2. E1'iuacrus iuaul'is. Earlcss hec.Jgchog·. This, on a the imrcupi11e. 'l'hc accurate Brissou, however, con
gruer:il virw, sL~L'lllS to LH} nothing more than a variety sidercd it as a species of hedgehog; antl Linnreus, in com
ol' the t:ommon hcdg;chog, differing tbi.efty, according to pliance with his opinion, tl'ansfcrred it from the genus 
Seba, in li::t' ing tl10 spiurs on the upper parts of the bo- l1Jstrix to tliat of erinaceus. 'rlie pa1'ticula1· size is not 
dy shorter. thickrr, and sh·ongcr; the head, howcvel', is mentioned by SeUa, but it appears to be a large species. 
somrwh:1t sliol'h'I", and tlir snout blunter than in the com- sinre the length of its quills is said to be from an inch tct 
mnn lu:-dg·t·hog, .ind there is 110 ap11cai·ancc of cxtrmal a foot an<l a half, on diffc1·ent part:s of the a11irnal. It i! 
ears; the \\hulc anim~l iR also of a white or v('ry pale therefore probably about tbe size of the common porcu
colirnr. )tr; kngth from nose to tail is about eight iuchrs; pine, .and they arc variegated in a similar manner; the 
the tail scat·crlJ an inch long; the claws long autl crook- ears arc large antl pendulous; and there i'i no crrst 01• 
ed. ruff of longer bristles than the rest on the b"rk of the 

s. Eri11aceus auritus. Long-caret.I hedgehog. This 11ead, as in the common porcupine. 
•pecics resembles the common hedgehog in form. and is ERMIN. See J\lrsTELA. 
found about the river Volga, and in the eastern pads En~nN, in heraldry, is always argent and sable, that 
beyond lake Haik al. In size it is said to vary, I.icing in is, a white field, or fur, with black spots. These spots 
sume 11la.res smaHer, ai,d in othe1·s larger, than the com- arc not of any determinate number, but may be more or 
mo11 sprril's; 1.Jut may be imm.ediatc1y clistinguished Uy its less, at the_ pkasure of the painter, as the skins a1'c 
ears. which arc large, oval, open, and naked, with soft thought not to lie natu1·ally so spotted; !Jut serving for 
\\hitish lrnil' nn the inside, and c1lged with brow11; the 1ining·thc garments of great versons, the f'u1·l"iers were 
l('gs and fcl't arc longer and tl1inner than those of the wont, in order to add to their beauty, to ~ow bits of the 
common lil'dgehog, and the tail shorter aml almost nak- black tails of the creaturE'B that pl'Dtluccd them, uvon the 
ed; the u11pcr pai-t of th{! animal is con red with slender \Vhite of tlicir skin, to i·ender them the morr cons1)icuou.s, 
brown spines, with a \\-liilisl1 1·ing near the Lase, and which altt~ration was intrnducf'd into armot·y. 
a11othc1· towar1ls the 1ip; the legs and LelJy are covered En:nrn, or ears of corn, an ortle1\,of knights in France~ 
with soft" hitc f111·. In its general mannrr of life tit is instituted by Francis, Hle last of that 11amc, duke of 
species i:-:; said to rcscmlJle the common hetlgel1og. The Britany. 
fC'mak produces six or seven young at a time, and is Tliis order was so called on account that the coHar of 
said somrtimes to b1·eed twice a yeal'. it was made up of ears of corn, lying athwart one ano· 

4. E1foace11s Md\Jagasraricnsis. Striped hedgehog. thrr in saltier, bouud together, both aborn and below, 

r~~~r~~~1 ~ i ~1~ i~~~tt d1~a~ ~;~~!·, l\~~~~~at~~ea~;a~~~s o~ r~! ~~fi1~1~~::c~·~ 1:1~11~~o~s~~~\-i~~~ i~~e b~-!~tl.c ~; !~~~ d~11,~~n;\1~: 
taurec; it should ~e.,.em, however, that the specimen de- r1mni.ig over a bank of grass, divel'sificd wilh Dowers. 
scribed had not attained its full growth, and consequent- ERMINE', 01· CRoss ER>U"£', is one com11oscd of 
ly did not exhibit with sutlicient cleamess all the charac- four ermine spots. It is to be observed, that the colours 
tcrs of the animal. It is of a black colour, with five in these arms are not to be expressed, because neither 
longitudinal bantls on the body; all the black parts a1·e this cro'8 nor these am1s can be of any other colou••than 
corrred with bard hair; the white bands with small wl1itc aud black. 
pl'irh.lcs, analogous to those of a porcupine. From the EmnNES arc, by some English writers, l1cld to bf' 
black bands on the back, spring long scattered hait·s the i·e,·crsc of ermine', that is, white spots 011 a black 
which reach to the gronnd; the head is cove!'ed \\ ith field; aud yet the F1·ench use no such WOl'd, but rail this 
short bl ark hairs or i1rickJc-s; the snout is white; tbe eye black powdered with white contrc-crmin, which is very 
surrounded by a white circle, and the feet are 1·eddish. l>l'\)llCr, as it denotes the reverse of c1·min. 
The taudreks move •lowly, and g!'unt like 1iigs, fol' :ERMIN!TES should sigui[y little c1·niincs, but it iR 
"hich l'Cason they al'e railed ground-l1ogs, 01' pig-por- othe1'\\'ise, fol' it expresses a \\hite field powdered witlt 
cupines, by the Europeans. They burrow under ground, black, only that eve!'y sucl1 spot has a little red hai1 
and remain torpid thl'ee months in the )Cai·; they hide 011 it. 
themselves in the day-time, and only appear allei· sun- ERNODIA, a genus of the class and order trtrandria 
set ia ordCI' to seek tliei1· food: they live chiefly on fruits monogyuia. The calyx is four-parted; corolla onc-petl\l-
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Jed, salvel'-shapcd; !Jerry two-celled; seed.> solitary. 
'!'here iR one species, a creeping plant of Jamaica. 

ERODIUlll, craue's bW, a genus of the class and or
der monadclphia pc11tandria, and in the natural method 
of the Ol'ller 51·uinales. The c~lyx is five-parted; the 
corolla fl vc-pctallcd; ncus fl ve scales, alternate witli the 
filamcnt1', and glands at the base of the stamina; fruit 
fivc-grainct:J, with a spiral beak, bearded in the insitlt•. 
This genus is rnlgarly confountlctl with the gcrani um; 
imkcd thl'l'C arc three gcne1·a, which have the same ha
bits, !Jut diffl'l'ing in the number of stamina. This plant 
Jias five, the gc1·a11ium seven, an<l the pclascouinm, or 
African geranium, trn. Of the erotlium there n1·c 28 
sprcies, including at least three which are natives of 
Hritain, anti several naturalized here: some arc annual, 
awl sorne pc1·C'nnial. 

ERODIUS, "grnus of insrcts of the order of cokop
tcra. rl'hc ant('nnre al'C moniliforrn; feelers filif'orm; bo
dy roundish, gilJIJous, innnal'ginate; tl1ora..""< trans\e1·se; 
sl1ells closely uuitc•tl, lnuger than the al.Hlomc11; jaw hor-
11y, IJifi<l; lip hor11y, emarginatc. There are four s11c
cies. 

EROTELM, a genus of the class and order 1icntan
dria monog) nia. Tlie calJX is 6ve-1ca"cd; the co1·0Jla 
fiYe-petallctl; the st.' le ti•ifitl; berry juiceless, th1·cc-ccl
kd. many-sccdec.I. 'l'l1crc arc two species, nafo·es of Ja
maica. 

ERRIUNES, in pharmacy, medicin('S which, when 
snuffed u11 the 11osr, promote a discharge of mucus from 
tlrnt vart. Sec l\!ATF.RIA l\11rntcA. 

ERH.OU, in Jaw, stg·nifics au error in pleading, or in 
the pt'oecs."'; nnd the w1 it which is brought for remec.Jy 
l11ereuf, iH called a writ or error. A writ tlf Cl'l'Ul' is a. 
('ommi:-;siun to j1ulgcs uf a s11pc1-ior court, Uy wliich they 
are anthol'ized to examine the recor<l upon which a j11Ug-
111c11t wa!'i given in a11 infetfor court, and on such c:xami-
1iation, to aftirm or revrrsc the same accortling to law. 
.Tenk. Rep. 25. For varticula1·s as to the practice of writs 
of error, sec Impey's K. JI. & C. P. 

ERUCA. in general, denotes catel'pillars of all kinds. 
-The caterpillar state is that through which enry butter
fly must pass IJeforc it arrives at its 11erfcction and l>cau
ir: and in the same man11e1·, all the known winged ani
nrnls, cxcq1t only the puceron, pa.ss through ;i. reptile 
state; none of thC'm, except this, being produced in thci1· 
winged fo1rn. The change from catc1·pillar to huttcrlly 
,,·as long c~termed a sort ofmctamnrphnsis, a real change 
~r one animal into another; but this is Uy no means the 
case. The egg of a buttci·fly Jlroduccs a huttCl'fly, with 
·a11 the lim•a1ue11ts of itf; parent; on]y these are not dis
closed at first, hut fol' the greater part of the auinml's 
life they are covered with a sort of case or muscular coat, 
in wlii;h are legs for walking: these only suit it in this 
"tatc; Out its mouth takes in nourishment, which is ron
-vcyed to the iucluded aninrnl; and after a proper time 
tl1is coYcring is thrown off, and the butterfly, which all 
the while mip;ht he discovered in it by an accurate ob
scr\ rr with tftr help of a microscope, appears in its }H'O

per form. Ilcfin·c it passc~ into this state, bowC'ver, tlicre 
1·cqui1·cs a state of 1·cst for the \vings to harll('n, aml the 
srvcral other parts to acquire their proper firmness: this 
is transarkd in a four of perfect rest, when the nnimal 
lies in ,~hai is called the nym11h or cbrysalis state, in 
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appearance only a lump of inanimate m:ttler. There ie 
~settled a11d ~etermil~ed time for each of these rhnngc:t 

~11; 1~~3~~1~~~~1r;~; tl~~!i~c"ni~1c severnl difft>rcnt kinds, th• 

'J'l1l'l'C is no sign of sex in the animal while in the ra .. 
terpillar state: the p1·01ia1;atiou or the sprcirs is the bu
siness of the creatul'e in its ultimate p('1fortion; and till 
that, these parts are nrvcr excluded: one female butter
fly, when sl1e has l.Jeen im111·egnat<'d by the male, will 
)ll'O<lnce 300 or 400 cg.~s, or l'YCn moi•('. Thrl'c is no 
~my of knowing 1lic sexes of ll1t'8C little creatures bJ vil'\\. 
rng· the pa1·ts; I.Jut the whole figure <11ul manner of thn 
animal makC's th~ diIThc11cc. 'l'hc females al'c nlway91 
larg<.'l' tha.11 the males; they arc also more slow in thrir 
motiu11s; and some of them liave nfl wings, 01• at the 
most ouly vel'y small ones. rl'hc males al.io ham a soi·t 
of IJcards, more beautiful than tlil." anknn~ or horns of 
tl.1e fc.mrtlrs; the female is much stl'ongC'r as well ruJ 
lnggcr tlian the male, and Jll')t unfrcqueuth, in ens<.' of 
da.11gcr or disturbance. she flic . ., away witl1. him in time 
of cop11Jation. 011 dissecting the ft•mak, hi:r u'e."'u'i af
fords ~!n stuni.sliil:g sight. The 1111ml.Jrr of "!;S'!:i in the 

~l~\~e~111~:1~1~1!;;~~1e~:1ta!l1~1~~ !1i~~-~\:~~~11~t,11~~'.~ :,~~n:!~~u~·~·~ 
of a l.lcautifal l.llur; if any yd lowish ones ai•c sccn;:,;nwn<l" 
tl1em, they arr jac.lged to Uc clrl'l·eth·e. ;:, 

The care of all the h11tl1•1·Hy (l'ibe to lo~gc thrir rgg• 
in safct~ is surp1·ising. Those wliosc cgµ;s arc tc~ '1to 
hatchcc.l 111 a few weeks, anc.J who a1·c to lire in the takr
pillar state duJ'ing part of tlie rcmai11i11gsumme1·, always 
lay them on the Jeaves of such plants as ''ill afford a 
p1·opcr nourishment; but, on the contr:u'Y, those 'vhose 
t'ggs are to l'emain unliatchetl till the following spl'ing, 
alwa)S lny them on the branches of t1·ees antl shl'ubs, 
and usually are careful to select such places as arc least 
exposed to the rigour of the ensuing season, and fr<'
quently co,~er them from it in an artful nianncr. Some 
make a general coat of a hairy matter over them, taking 
the hairs from tl1eir own bodies for that pm·posc; others 
hide thcmsclveM in ho1Iow t>lares in tt·crs, antl in other 
sheltered rclls, anc.I there Jin in a ki111l of' torpid state dur
ing the '"·hole winteP, that they ma.y t1r11osit their ('ggs in 
the succeeding spring, at a time "hen tlir1·e will be no 
severities of whcather for them to combat. The day 
butkrflies only do this, and of thesr hut a very few spe
cirs; I.Jut the night ones, or pliaJamm, all, without cx
cr11tion, lay their rggs as soon as tlwy liaYt' ~<'"<'II in (.'O
pulat ion with the male, and die immediately after
wa1·dR. 

It is well known, tlrnt the common and natural food 
of tlicse Cl'Catui·es is the Jeans and 11Cl'dure of vrgcta
bks; yet, as weak anti harmless as they srcm, th<'y will 
many of them destroy thci1· fellows "hcucver thry gd 
an oppo1'tunity. l\IJ'. Rmumrnt· gins us an instance of 
this in 20 caterpillars of the oak, "hirh he krpt in a box 
with a sufficient quantity oftl1ei1· natural food; )<t their 
num!Jers daily decreased, till at laH( there rrrnainl'd only 
one. This is, howc\·er, only the rasr in some fev,· spe
cies, the generality of thf\se animals h<'ing very vrarca
ble, many species living togrth('l' in tlie same 11lare with
out molesting one anotl1er. The~c l'iJICTits, howrYcr,. 
though freed from such lla.ngcrs, nrc expor;cd to o1hers of 
a much more terrible kind; the worms 01· maggots of se-
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noral sorb of Hies are frequently foun<l about them, 
IO!llC pn•ying upo1_1 thrir outside, othcrd lodgctl within 
them under the sk111, but both kinds catin.~ the poor dc
fl'nrtlc~s creature up alive. Those which feed on the 
out!-iidcs are easjJy disconl'ed: thr othc1·s arc more hid
den; and frrqucutly the catcrpillal', whlrh seems ,·cry 
bea11y and Yigorous, and n1·y fleshy, will IJt· found, upon 
epcniug, to be a mere skin, the i11tc1•11al parts being found. 
to be all eaten away, and all the food that he swallows 
11cr,·ing only to feed a vast nurnbcr of worms, or mag
gots. wl1irh crawl about at liberty within him. These 
drvouring wo1·111s rtl'e of many different species; some 
bl'ing of tlwgrrgarious, some of the solitary kinds, and 
some spinning webs uf their own silk to transform them
selves in, othcl's undcl'going that change '' iU1out :my 
such covcdng. The beautiful cal.Jbage-ratcrpillm· is one 
of those unhappy kinds which frequently al'c infested 
with tht' grrg:ufous kinds, l:u·gr. numbers of which spin 
thl~JO-lirlrni; webs one r..ftcr auothrr, anti artc1·warc.ls come 
out in the sh:qm of the parent-Hy to whose eggs they ow-
ed their orii!;in. -

'J'l1t•se intestine cnemias are a su1·e 1n·evcntion or the 
buttrrf1y'8 appearin; at its proper time; anti as many of' 
thr fn1·mpr natm·alists, wh , knew what IJuttel'fiy to <'X
)WCt from a peculiar specic8 of ratcl'piJJa1· "hich they 
presen·ed, oftrn saw a pa1·rcl of flies come out in the 
)llarr or it, they ha\ i11g 110 i<lra that th(• 11.v had laid it~ 
eggs i11 the IJcsh of thC' poor c1·eatl11·c, supprJset! tl1at this 
wa..'f one of its natural transfni·uw.tionc;, am! that certain 
11pccil'8 or catc1·pillal'S sometimes protl11ccd butterllies, 
sometimes small Hies. ThrsC', and ma11y othrt· t!cstroy. 
ers, among which the bit·ds are to be rcrkoncd in tiiC' 
prinripal place, srrrn the parposr of 111·e,-cntin.~ tile too 
great 1111mbcr of these miscl1icrnus animals. Their mrn
al habitation being the leans and flowers of plants. t11cy 
ar(', in their feeding. much exposed to all those dc.:;truy
t"('g; yrt nature has taken cal'e to prcsct·vc a g1·eat nnm· 
lier, by nukin.; many of th('lll so exactly of the co}qur 
of the lea•·cs they frt•d on, th,1t they arc not easily <lis
tinguisl1rd from them; a.nd by gi\'ing others a caution of 
kel.'pin~ on tlic umk1· vaJ't of the lraves, and being lly 
that mran"i out of sight. But some species arc murh ll'ss 
uposc1l, amt of much more mischief to the plants they 
frt'd on, Ly dr\·ou1·i11g morr essential part') of tltrm. Of 
thl'sl": some cat the 1·oot~, and ot!H'rs tile interior ]Jart of 
the trunk. dr'itl'oying the ycssrls that imbibe. and those 
that t.listriU11tl' thr jukes. These arc diffrl'C'nt from tll<' 
rommon rakrpil1ars in tliis. that thrir skin it:; much lrss 
rnu,;h and lia1·d; and tlirsr arc srrut·c from 1)1tr oiJscrva
ti.on. nnrl in gl'nC'ral from their gr<'at dr.stl'O) ers, the 
bird~. Tl1l'Y arl: not, ho'"~'·rr, .ahsnlutl'l.v sa.ft> l'l'om the 
rnmmo11 dangt·ri;; of th1• othl'J' sp~·cics; for then• 1s a kind 
f)f w11rms that finil thrir food arnl habitati on rwn in the 
hoilirs of tlirse. Tht~ root-cat••rpillars. an1l tlios!" whi1 h 
liw• within the branches of plants, arr muc-h mnJ"<' f·a<;;i}y 
fo11·al out. Thr. ronts of Firrnphularia. and thr slalks of 
Jrt1•1rrs, and ROllll' otl1er plants, aff.11'cl rall'l'(liJlars \\ hkh 
!'lr1·m all of tin• ~ame spl•circ;. Tliost' f11·1nd in thr h·t· 
tun·<; art• rxtrl'111t·l.Y pkntif'ul fiomr )~';u·c; . ~11ul c1rc;t r1~y 
va"i{ quanlities 111' that 1.lant. Tl1t'SC' u ... ually ha' r tlir11• 
first habitatifln iu tht• stalk. 11ra1· th r l'oot. 

Xotl1ing is mor<' surpl'hdn~ in in;t·d..; tkrn tl.1l'i1· in
dustry; anti in this lhe caterpilhu·s pdtl lo nu k111d, nut 

to mention their silk, the spinning of which is one great 
111·oof of it. The sheath'3 and cases '' hirh some of these 
insects build for passing tl1cir transformations 1111dL·r. al'C 
by some ma<le with their own hair, mb.cd with piC'CM 
of bark, leaves, and othe1· parts of trees, with papC'r. 
anti othe1· materja_Js; ant.I tl1r sll'ucturc of these is wl'll 
worthy our attention. Yet there arc others whose \\Ol'k
manship, in this article, far exceeds these. ThC'rc is 
one which buil1ls in wood, and is able to give it:; case a 
111\i·dnrss greater than that of the wood itself in its na
tural state. This is tlic stl'angc horned catnpillar of 
thr wiJlow, which is one of those that eat thrir c'-u\·ire. 
This crcatu1·e has extremely sha1·p teeth, and \'Vith thl·se 
it cuts tl1e wool.I into a number of small frCJgments; these 
fragmrnts it aftf'rwards unites togctl.l('r into a case, o1 
what shape it }'leases, by means of a peculiar silk,_ which 
is no olh<'r than a. tough and viscous juice, '' liirh har
deus as it dries, and is a strung and fil'lll cement. 'l'JI(~ 
solidity of the case~IJt• in;; thus provided fol't \\ c a1·c tn con
!'i iclcr, that the cate1·pillar indoset.I in it is to bccom<' a 
buttcl'fly; and the wo11dc1· is, in'' hat manne1· :\ r1·cature 
of this hrlplcss kind, which l1 as 11rithc1· kgs to dig, nor 
teeth to g naw with, is to make its way out of so li1·m 
and st1·ong a lodgment as this in \\ hich it is hatchet.I. 
The buttnHy, as soon as hatchcll, disclia1·grs aliquot• 
w liich softens the viscous matte1· that holds the case to
µ,·t•thel'; and so its St'\"\'1':11 fragmrnts falling· to pieces, 
the W<l)' out lies open. Rcaumur judged, from the ef
fects, that this liq um· muc;t be of a singular natu1·c, and 
'cry diffnrnt from thr ge11e1·ality of animal fluids; and 
in di!;~l·ctin~ thi!-i c1·1.·aturc in the. caterpillar sbk, there 
\\ill odways he f'oun<l near the mouth, ant.I 1111tlPr the ces
oplta~us; a blat.ldrr of the sizP of a smnll pea, full of n. 
limpid liquor, of a very cp1irk and pt•netrating smell, 
anti which. upon trial, proves to be a ,-cry pnwCl'f'ul acid; 
aml amon!;' ott.rr pt·(1pnlics, wltich it lias in commo11 
\\ ith otl1r1· acids. it srnsibly iiuftcns the glur of the case, 
on a rom11111n application. rt is evident that this liquor, 
bcsi1ks its u~r to the cate111illa1·. remains with it in the 
rhi·)·salis stall', :uul is ''hat giHs it a power· of dissoh·
ing tl1c structure of t\ic raqe, and 1nakin~ ib way thl'ough 
in a pt·opel· nrnnncl' at the ncces$u·y time. Uorl'ha:n-e 
athptC'd thr opinion, that thc1·c a1't' 110 frue adds in ani
mals, exrrpt in the stomach or i11ttstint·~; but this fa
milia1· instance Jll'ti\·cs tltr ro11tra.ry. 

A nothC'J' very cul'ious nml n1~'sti-..rious artifice is that 
by which some sprrics of c:it rpillars, when tht• time of 
theit· rlian,!;'ing i11to the d11·ysalis state is rumi11g on, 
make thcmsdvrs lod~·1urnts in tltr Inn C'S of th" trees, 
h.r rolling them u11 in such a 1111u111cr a'i to m:~ke thtrn
sl'h·rs a s01·t of hollow f) lind1-ic c:l'-1', pl'Oportioned to 
the thickness of th r il' body. Wf-'11 ddi_·mll•c1 against the 
injurit·s or the air. :1nrl 1·;.u·efully ~ ..... l'l'fl f•1r tln·ir state 
of' tranquility. n<•si ~l s T1~ 1 ·sr c:,frrpilL!'s. "l1irl1 in th is 
ma11nt•1· l'Oll up thl' l f':n-i·s of' pla11t-;. tl1rrP an• "tl+n ~pr
rks '' hi~h (~nly ht·rnl th~ m r:11rr. an:! •:tlin~ . '' !.irt1 by 
1JH':•ns ''' tl11n tlll'rad c.; . ro11111•rt 111~:11.' lra,t·i;; togl'tllt'r to 
111:1 ke thr1~t :~ c:t~r. All. thi~ is a H;) sur·p1·i~h1:; "oi·k, 
l•ul much 111ft•1wr to tl11s nu·tl•ofl nl n1lin~. TliC' l!if
frl·t•nt sprfi(•s ()f rnh1·pi11ars h::\ c· <Hll•J't·11t

0 

h1rli1ii\ti• 11 _.~ 
not nnl)' in ll1ril' ~p;1111in~ :rnd tht'i1· t hoin• of f(;rnl. hi 1 ~ 
r' 1·11 in tl1t·i1" mamHT ... and hrhn\'i'lttl' ''fl!' t1J , nr.:I t'I'. 

Some ucrer part co111pa11y from the lime uf tlldr beht,; 
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batrJ, rtl lo th r ir last change, but lire and feed together, 
antl undergo togt:ther thrii· c:hangr into the chrysalis 
state. Others ~wpm·ate one from anuthcr as soon as able 
to era\\ I a\Jout, and rach seeks its forlunc single; and 
there are othel's which rrgularly live to a certain time of 
their lives in community, and then scparntc, each to 
ohift for itself, and neYe1· to meet in that state. 

Catcrpilhu·s arc vc1·y destructive to ga1·deus, pal'licu
la1·ly those of two species. The one, that wllich aftcr
\\.'al'ds becomes the common white bu tterfly. rl'his is or a 
yd1uwi!-.h-\\hite coloul', spotted with l.llack, and iufrsts 
Lile leaves of cabbages, cauliflowc:rs, and the lndian 
ncss, of which it eats off all the tt•1ulr 1· pa1·ts, )earing 
ouly the · fib1·cs entire; so that ·whole plantations arc of
trn seen destroyetl by them in autunrn, especially such 
as tu·e near la1·gc buildi11g·s, 01· arc c1·uw<lctl with frees. 
'l'hl'l'C is un remedy against this evil but the pulling the 
Cl'caturcs off IJcfot·c th ey arc spread from their nests, and 
watcliiug the butterflies, \\·hich al'e daily, in the hot 
w~atlie1·, Ucpositing thcil' eggs on tlu.·sc 11Iants. 'I'licsc, 
however, fecc] principally on the outside of the leans or 
the plants, anc.l arc therefore the easier tak en off; but 
the other kind Jirs near the centre, and thcrcfot·e is with 
much mm··c difficulty discovered. This is much la1·gcr; 
amt the skin is very tough, and of a b1·own colour. It is 
called by tile gardeners a grub, and is extremely perni
cious. The eggs which produce it are usually deposited 
in the ,-cry hea1't or ccnt1·c of the plant, pa1·ticularly in 
C'ablmges; and the creature, when formed, and grown to 
some size, cats its way through all the bladl's, aml lcavcs 
its dung in great quantities behind it, which spoils the 
calJbagc. rl'his in~ect also Uurrows u1ulcr tl1 c sul'facc of 
the ground, and makes sad ha.voe among young viants, 
by eating off their tcmlc1· shanks, aml drawing them 
into its holes. 'l'liis mischief is chiefly done in the night; 
but whatever a plant hi seen thus destroyed, if the eal'th 
is stil'retl with a iingcr an indi deep, the creature will 
be cet'\ainly found, and this is the only way of desti·oy
ing them. 

When these animals attack fruit-frees, the best pre
servative is to boil together a quantity of l'ur, wormwood, 
and the common tobacco, of' racb equal parts, in com
mon water, to make the liquor very stl'llng, and s111·in
kle it on the leaves and young brancJJes cvcl'y night and 
morning, during the time when the fruit is ripening. 

EuuclE acquaticre, -ivater cate171illnrs. It may seem 
rncrecJible, that there is auy such thing as a catcqiilla1· 
whose habitation is under water; hut ex11e1"ience amlolJ
~ervation prove, that there at·c such, and that they fcctl 
on the water-plants as regularly as the commou kinds 
do on those at Jand. Tl1ese are not named at ranilom 
like many of the aquatic animals of the larger kinds, as 
the sea-wolf, the sea-horse, &c. which might as well be 
called any thing else as wolves and horses; but they are 
properly what they are called, and do not respire in the 
manner of the fish tribe, but by their stigmata as otbet• 
caterpillars. :M. Reaumur, in his observations, met 
with two species of these; the one upon the pond-weed, 
the other upm• the lenticula or duck-meat. These are 
both very industrious animals; hut the first being much 
the largest, it• opc1·ations a1·e more easily distinguished. 
This, though truly an aquatic animal, swims but badly, 
and does not at all love to wet itself. The parent but-

trl'fl) lays li01· egg on tl1e leaf of a certain pla11t: and•• 
s~un as the you11_g cat1Tpilhu-_ is hatched, it gna\\S uut a 
piece of the !cat, of a roundish shapt·. This it f&l'l'ie• 
to another part ol' the same leaf, and lays it in •ucl1 a 
mannel', that thei·c may be a hollow IJdwcen, in whirh it 
may lodge. lt then fastens du\\ n this piece to the lar
gc1• ll'af with silk of its own spinniug. only kariug trr
tain holrs at which it can Jlllt out its head, and gd tn 
gnaw any of the leaves l~1at arc near. It easilJ #(l'l!I 
out. though the aperture c• naturnlly small, siuce a lit
tle force from its body bends up the uppe1· leaf and down 
the lower, both hei11g· flcxihlc; and whl'll the rrcature is 
out, it lias a so1·t of do" 11 that tlef'c1uls it from bcin,, 
wetted, and the natul'al elasticity of tl1e leavrs aud of 
the silk Joins the aperture up again, so that 110 \Vaterc:ut 
get in. The leaycs of this kind of i11ant :U'e nlso natu
rally nry slippery, and 11ot rasily wetted hy watrl'. II 
suon happens Urnt tliis habitation becomes too !imall for 

~1:1~1 a~}~~~.a~!,;t~, ~-~1~1~~£~:~~\~!r~::~~~~1~sl;s~a~·1J11ctc~~:~t~11~l1; 
m~dc fit fut· i~ at the size it ~s then of. The clrnr;gr~ ,;f 
this creature 111to the chrysalis and hultcrflystatc.~ al'l' iu 
tlrn common method. The bultel'fty gel• out of a1'111·)
s_ahs \Vluch was placed on the surfarc ol' the watl'I'; the 
lightness of the animal easily sustains it 011 the wakr 
till its wings at·e dried, nnd then it leaHs that ckmt•ur.., 
nevcl' to retul'll to it again. 

Eauc.£ sylvestres, wood caterpillars; the namr of a 
sort of cj,tel'pillars whirh do not Jive, after the m:inncr 
of others, on leaves of trees or plants, or open to our 
observatinn; hut under the bark, in the trunk and bran
chr8, and in the roots of trees, anti sometimes in the 
body of fruits. These a1·e easily distinguished from those 
worms and maggots which arc fouml in roots and fruit~, 
antl owe their origin to flies of another kind; lmt arc li
able to be <'Onfounrlcd with a sol"t of animals, called by 
M. Reaumur, false or bastard caterpilla1·s. which bear a 
great resemblance in their figu1·c to real caterpillars, but 
winch have more legs than any of the true OHCS have, 
aml al'e finaJJy transformed into four-winged flies, which 
arc not h·uc butterflies. 

The buttcdlics which are the parents of tlwse catrr
pillars that lie im111u1·ed in tl"ces or fruits, lay their eggs 
on the ~urface; and the young catcr·pillars, when lrn~cl_icd, 
cat their way in. What a11pears something surprising, 
however, in this is, that there usually is only one cater. 
}liUar in a fruit which is la1·ge enough to afford food to 
a great number; and if there ar·e sometimes found two 
creatures within, one is usually a caterpillar, the other 
a worm of some other kind. ri.~he whole occasion of this 
is, that the operation of penetrating into the fruit is ~o 
difficult to the young animal, that it seldom sucrecds m 
it; and though the buttc1·fly deposits many eggs 011 each 
fruit, and these all batch, yet it is only here and there 
one on a fruit that can find its way into it. 

'I'J.tese creatures when once lodged in their prison, 
have nothing to do but to eat up the substances "h!,·h 
inclose them, leaving the outer bard shell unhul't, wl11ch 
still scrres as a case for them. This is a VHY frequent 
case in grains of corn, where the farinaceous substance 
ser\'CS as aliment, a111J the hard outer skin becomes a 
firm hollow case afterwards for the animal. The fari
naceous substance in this case usually proves enough for 
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tl1e animal in its caterpillar state; but if it <loes not, the 
Cl'eatu1·c. h~~ rccou1·sc to a very siuguiar expc<lit•nt: it 
eats agarn lts own excrement, antl find~ its now ~tronger 
stomach a~le to sepal'atc nourhd1ment from that ,ery 
matter wlucla had before passe<l olf from its weaker sto
mach undigested. 

Of these species of ca.te1·pillars, some go out of their 
prison in or<lc1· to change into their chrysalis, and 
theuce into their butterfly state; but tlae greater number 
remain there, ancl pass through all thefr cha11gcs witliin. 
These catcrpilla1·s, like all the other kinds, have certain 
0.esh-eating worms, whose lJarcnts are of tLe fly-kind, 
for thcit· terrible enemies and tlestroyc1·s; and it i .~ 11ot 
unfrequent, on O]lcning one of tliese spoiled fruits, in
stead of the expected caterpillar, to find a fly just ready 
to come out: this lias been lll'ntluccd from the clu-ysalis 
of a worm, which l!acl found ifa way into tlic fruit, and 
eaten u]l the catcrpilla1·, which was the origiual possessor 
of the place. 

ERUC'l'ATIONS, in mc<licinc, arc the clfcct of fla
tulrnt foods, and the c1·uditil·s thence arising. 

ERUPTION, in medicine, a sudden and copious ex
cretion of humours, ns pus or blood; it signifies also tile 
same with exanthcma, any Ureaking out; as the pustules 
of the plagur, small.11ox, measlrs, &c. See MEDICINE. 

ERVUlll, the kntil, a gc1ius of the decand1-ia Ol'tler, 
in the diadelphia class of plants, and in the natural me
thod ranking under t11e 32nd order, pa11ilionacre. rl'hc ca
lyx is quinqucpartite, the length of the col'Olla. Thel'e 
are six species; of which the most remarkable is the 
lens, or commo11 lentil. lt is cultivated in many pal'ts 
of England, eithct· as foflde1· fol' cattle, or for the seeds, 
which arc frequently used in meagre soups. It is an 
annual J>l:rnt, and l'iSC's wilh weak stalks about 18 inches 
high, "ith winged lcav<'s composed of se,1ernl pail's of 
na1·row Jobes, terminated by a cJasper or ten<lril, which 
fastens to any nr iglibrn11·ing plant, and is thereby sup
po1·ted; the flowC'l'S come out three 01· four together, upon 
•ho1•t footstalks from tl1c side of the hl'anchcs. 'l'l1cy 
at·r smallt of a p:1lr pu1·ple coloul', and arc sucreetled Uy 
hho1-t fiat pods, contai11i11g two or three seeds'' hich arc 
ftat. rouml, and a little convex in the middle. The SPPds 

I flf this plant arc most commonly sown in the month of 
Marrh, \\he1·e the Lrnd is dry; IJUt in moist ground, the 
brst time is Apl'il. Th<' usmd quantity ef seed allowed 
for an an·e uf land is from one bushel and a half to two 
bushels. If these a1·c sown in drills in the same manner 
a~ pr<1s, they will succeed better thnn whrn sown b1·oad
ra'it: the drills slioul1! Uc a foot and a half asunder. to al
low t'oom fol' tile Dutrli hoe to rlcau the ground l.JctweC'n 
Otl·m; ftJr ii' the weeds al't" vrrmitted to gl'Ow among 
thrm. tl1cy will get flUOVC tile lcutils am! stat·l'e them. 

There is anotlic•1· so1·t of kutil also cultivated in tlds 
country, under the name of }'rcnch lentil. Jt is twice 
tlir size of the 1'01·ml'l', IJolh in plant and seed; and is 
n111rh 1Jrttc1· worth cultivation titan the ot11er. Lt should 
hr s11w11 in :Mat'Ch, alkr a sin~le 11loughing. in the 
~·utmil that borr ro1·11 the yrar h~fuJ'('. Manur~· is not 
alisulut1•I} nercssa1·), though it" ill 1111doulit~dlJ 11.1n·casc 
the l'l'op. Hs ~;rass is said to I.Jc n'ry rop1ou~; 1t may 
br mnwt:d man} times m the ) l'ar, ctnd affords a healthy 
a.~ \H·ll as ~tn a'"t'C'l'ablc fnod to hor'if.'St rows, and sl1~'t·p; 
tbe milk of c::ws fol "ilb it is •aid lo be very co111ou; 
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and gootl. Long and numerous pods ripen about tLr 
beginning of \\'inter, which afford a new kind of lrgu
men, to be eaten as common 1cntils; when fresh, it mahs 
admirable peas-soup: dry, it is greedily eaten by tli, 
poulbj'. 'l'he <ll'icd herb is a1so a good resource for 
cattle in winter. It grows on any kind of ground. 

ERYNGIU.\I, sea-holly, or eryngo, a genus of tl1c 
digynia order, in the pentandria class of plants; and in the 
11atural metbud ranking under the45th order, umbellatre. 
rrhe flowers are collected into a round hcatl, and the i·e
ccptacle is palcaceous. Thero are 11 species; most ot' 
which arc hardy herbaceous perennials, prollucing erect 
stalks from one to two or three feet high; with simple, en
tire, or divided p1·ickly leaves; and the stalks terminated 
by roundish aggwgate la.ads ol'quinqucpetalous flowers, ol' 
white, blue, 01· Jllll'ple colours. They all llower mostly in 
July, autl the seeds ripen in Se1itemhel'. They al'e Jll'0-
1rng·atcd Uy seeds sown in a bed or border, ritller in 
spdng or autum11. The plants arc to be removed the au
tumn after they come up, into those places where they are 
designed to rem:tin. Tiie leaves of one of the species (viz. 
the maritimum, whirh gt•ows naturally on the sea-coasts 
of England and Scotland) arc sweetish, with a light ar
omatic warmth and pungency. 'l 'he young flowering 
shoots, eaten like asparagus, are very g1·atcf11I and 
nou1·ishing. 

ERYSIMUM, hedgr-mustard; a genus of the siliq110-
sa ol'der, in tile tetrad}namia rlass of i1l:l.nts; aml in the 
natural method ranking undedhe 39th order, siliquosre. 
'l'hr siliqua is long, linear, and exactly tetragonal; the 
calyx close. There are eight specit>s; of whic\1 tho mof:.t 
rcm:wkable is the oflicinalc, hc<lge-mustard, or l.nmk
crcsses. It grows naturally in Britain unllcr walls, hy 
the sitle.l:J of highways, and amoug- rubbish. It is \\arm 
and ar1·id to the taste; and, when cultivated, is used as a. 
ve1·nal pothel'll. Birds al'e fond of the seeds; sheep arnl 
goats cat the hrl'h; cows, horses, and swine, refuse it. 
The seeds are said to promote expectoration, and excite 
urine, but they arc scarcely ever employed in mcdici11r 
at present. 

ERYSIPELAS. in medicine, an eruption of a fiery 01· 
ac1·id humo111·, from which 110 part of the body is CXl'Htpt
ed, though it rhiefly attacks tile face. Sec ~l£n1curn. 

E.RY'l'HRll\A, coral.tree; a genus of the decamlria. 
onlc1·, in the diadclphia class of plants; and i11 the natu
ral method 1·a11king undrr the S2d 01·lk1·, papilionacr:r. 
'l'hc calyx is Lilal.Jiatr, the one lip aUo\P, tile otlil·t· Lc
low; the vcxillum of the corolla is \C'l'Y long, and lanreo. 
)atcd. Tlim·e are seven species; all of tht•111 shrnhi1y 
11owering exotics fo1· tl1c stove, aclol'11r(l l'liil'lly "ith 
hiflnliatc or th1·('c.Iobt•d Jra,cs, find srarlcts pike!:lof pa
I>iliouarcous llowel's. They at·c :111 natives (1l' lhc '"arm 
pal'ts of Africa and America; aml must al\\:ty .... Ll~ krpt 
in put~, "hi ch a rc to rrmain co11sta11tl.v in sto\'<'S in t!iis 
country. rr1wy arc 111·upaga.ktl bJ ~e-·tls, \\ hkl1 an· an
nually impo1'trtl l1i thCl' from Africa and .Amrl'ira. 'l~hry 
a1·e to be sown hair an inch de<.•p in tmi.9 of li~ht rich 
ea1-th, \\ hirh arc then to Ur pltingt•d in a motlP1·ah:! ln)l
l.tt.·d; and '"hen tlic ph111ts al'c two inrh<•s hi~h. tht'} aro 
to lw sc11ara.tet.l into small pob, 11hmgl·<l i11 tl1t.· l.Ja1·k-h~·d, 
givin~· them frc<111ent '' att:ring!'i, ant.I as tlir, i1HT1':\"ir in 
gro\\ th shifting thc-111 into l;1 1·~t.·1· pot"i. ThC i11liahita1if:j 
ot' Malabar mia.ke slic:itlas ol' tllc woo1l fol' "'ortl> i.ud 
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kni1es. They use the samr, together with tl1e hark, in 
washing a sort of garments which they ca11 sarassas; antl 
make of the fio\\e1·s the confection ca1·yl. The leaves pul
Yel'izecl, and boiled with the mature cocoa-nut, haYe 
lirrn deemed 11sf'f't1l in venereal complaints. The juice of 
1hr lra.ns, romUi11ed \";t11 any greasy matter, also cures 
tlir itch arnl some othC':r rruptions. 

Ell YTIIRON l Ul\l, dog's-tooth violet, a grnus of tlie 
monogJtiia order, in the l:c:xandria class or plants, and 
in the 11atu1·al method ranking umle1· the 11th 01·det·, sar
mcnh1rrre. Tl1c corolla. is hrxapctalons and carnpnnulnt
t.•d, with a ncctal'ium of two turberdes adhcl'ing to the 
inner lrnsc of every other petal. There is only 011e spc
firs; whicl1, howcvci·, admjts of several val'ietirs in its 
flow,~1·s, as \vhitc, purpk, pale l'cd, dark red, Cl'imson, 
nnd ~·cllow. The 11lants are low am! 11e1·l>acro11s, wilh a 
pu1·ple stalk and hcxapetalnlls flowers. All the rnl'ictics 
m·c hardy and dural>k; and may be pln.ntrd in small 
patches i11 horde rs, where they will make a good appear
:mcc. They l'nrcly perfect their seeds in this co1111try, 
hut may be propagated by otfsets. In Sibrria, arcordiug 
to Gmrlin, they dl'y and mix the root of tl1is plant with 
their soups. It grows there in abundance, and is called 
by the people of the country bcss. 

ERYTIIROXYLON, a genus of the trigynia order, 
-in the clcca11dria class of plants; and in the natural me~ 
!hod rankin!:( with those t~e order of which is doubtful. 
The cal)X is turbiuated; the petals of the corolla havo 
t'3Ch a ucctnrifc1·ous cmarginatrd scale at the base; the 
:-itarnina m·e connected at the base; the fruit is a bilocular 
plum. 'I'heJ'c arc fire species, beautiful shrubs of the 
Wrstindics. 

ESCALADE, in war, a ful'ions attack of a wall or a 
rampart; canicd on with ladders, to pass the ditch or 
mount the rampal't; without prucecdiug in rorm, 1J1·rak
ing .;round, or cal'rying on l'cgular works to st'cm·c the 
ml'n. 'Vltcn the troops arc lH'cparcd to pass the ditch, 
C'ithcr with the assistance of boai·c.ls~ hurdles, an<l fas
r·inrs, \\hen it is muddy, or with smnll boats of tin, ot· 
baskets cqycrcd \\ith skins or oiklotl1, when it is drrp 
:t111l fillrtl "itli water. a party must be placed on 1!1e 
count<'rsrnrp. opposite to the la11di11g-placc, ready tofl1·e 
on 1h~ gan·ison it' they arc ahwmed, and O}lposc the 
111om1ting on the rampa1·t. If the <litch is dry, the lad
dns a1·c fixed in so111t•. plate fartlic~t flistant from the 
scnh·}; anr~ as soon as tl1e~- get upon th e rampa1·t, they 
put tli~11Sl'ln•s in oi·dcr to receiYc the enemy; if tl1c scn
fry is srrrpl"iscll and silently o\-crcomc, the fktarlnncnt 
J1astcns to b1·cnk open the gatr, arnl to let in the 1-cst of 
thr pa1·I)'. J f' lhe ditch is 1,-et, the l'Ull1]Jal't high, and JH'O

' ided with a t·cYete111c11l, it will he <lifilcult to SLll'[ll'ise 
tl1p town in tliis way_: but if t11(·1·c is no rcY('tcmcnt, the 
f l'OO]'f; lll:-IY liitlc tlil'lllSCJYt'S fllOHfj the Outside o[' tlil' t'alll· 
pal't till rill a1·c ovrr. Since the inventinn and u:-;e of 
~·un1)owtlc1·, and the walls uf cities 11avc been flaukc<l, 
tlit' Y ni·r srhlom hlkcn by t•scahulr. 
}:SC.\LI.O~JA, a ginus of the mono!iynia or<lcr, in 

till' pcntamh·ht rlass nf planls. The fruit is bilorul:.u· and 
11oly~pt•1·mous; tlir petals dist.mt am] tong·11e-sliape1l; the 
st!gma liraclcd. 'l'hcrc aJ'c two species, shrnbs or the 
"l·:.;t lndir·s a11cl South Amel'ica. 

I'.:!:H..:APE, in law, is '"·here one who is arrrsted gains 
hh: librrr)- before lie is t!elirnre<l. Iiy course of J;,w, 

lo: s c 
Escapes are either in civil or criminal ra~es; and ia 

both !'espects, escapes may be distinguished into volunta
ry and negligent: voluntary, wht·rc it is. with thr con
sent of the keeper; neglige11t where it is for want of duo 
care in l1im. 

In civil cases. after the prisoner has been suffered \"ot.. 
untarily to escape~ the sheriff ran neHr aftrr rrtake hiin 
but must answer for the debt; but the plaintiff ma,- re: 
take hin:i at any t~mc. In th~ casr of a ne3·ligrnt esr.ai)e, 
the sheriff, 1.111.on fresh pur~mt •. may rrta~c the prisonrr, 
and the she!'1tl shall be exruoed 1f he has !nm again before 
a11y action hrought against himself for the c:sraJ>e. 

'Vhcn a defon<lant is onre in custody in exerntion, upon 
a capias ad satisfaciendum, he is to be krpt in close and 
safe custody; and if he is aftcrwn 1·ds seen at Ja1·gc, it is an 
escape, antl the plaintiff mily have an action thereupon 
for his whoJe debt: for though UJlOn a.nests, antl what i'i 
called mesne process (being such as intervclll'S between 
the commencement aml end of a i;uit), the sheriff. till the 
statute 8 and 9 W. c. 27, might ham indulged the dr
fcndant as he pleased, so tl1at he product.•d him in rourt 
t~ answer the plaintiff at the return of tlw writ; .vet~ upon 
a. taking in execution. he could ncvci· givr. any indulgence; 
for in that case, confinement is tl1e whole of the dcbtnr·'s 
punishment, and of the satisfaction made to the creditor. 

A i·cscue of a prisoner in execution, rlthrr in going to 
gn.ol, or in gaol, or a breach of prison, , ... -ill not exruse 
the she1·iff from being guilty of autl answrring for the rs. 
ca pr; for he ought to have sutlkient force to kec·1> him, 
since he may command the power of the county. J Black. 
41:3 and 6. 

In criminal cases, an escape of a person arrrstcd, by 
eluding the vigilance of his keeper before he is put in 
hold, is an offen('c against irnblic justicr, and tlw party 
l1irnsclf is punishable by line aml impl'isonmcut; but the 
officer vcrmittin3· such escape. either by nr;.;-ligrnre or 
conuivance, is much mo1·e.cu]pablc than thr pl'ismwr. who 
has the natu1·al dcsit·c of liberty to plrad in his behalf. 
Offircrs therefore, wl10 aftc1· al'J'C'St nrgligrutly permit a 
felon 1.o escapr, are a.Jso punii;;lrn.hle hy finl·; but \'olunta
ry escapes amount to the same kind of 61li:nrc. and a1·c 
punishalJ]e in the same dcg1·ce. a" tl1r offence of which 
the prisoner is guilty, and for which ltc is in cnsiod), 
whetl1cr treason, felony, or trrspa!:is; and tliis whrtl1t1· he 
was actually committ{'d to gaol. or 011ly under a hare 
illTt' st. But tlir officrr ca11nnt Uc thus punishetl, till tl1t'. 
01·igimd drlil1<]t1mt is m:tually l'ou11d !)llilty 111· ro11,·irfl'J. 
by "rrdirt. conft>s!iio11, or outlawi·J·; othPt·wisr, it migltt 
l1appcn that the ufrlcc1· should Lie puuishcd fur il'rasnn or 
felony, and the party escaping tu1·11 out tu I.Jr nn innu{'t'llt 
mai1. But bcfol'C the conviction of the p1·incipnl pa11:y, 
tlir ofliC'cr thus nrglrdit1g liis duty may Ur fi11cLI antl i111· 

prisuucd fo1• a misdemeanor. 4 lllack. 129. 
If any person shall convey 01• cause to Uc connyrcl 

into any gaol, any Uisguisr, i11stl'11m('nt. 01· a1·ms. propf·r 
to facilitate tile csrape of pl.'isoJH'l'R, attaintt•d or ru11,·ll't-

~~e~~»!1'1~:~~1~,d~;· ~~:~1111 t:~:~~~,;~~:7~~~~l,~·r1~~~1~~1~:; ~~~~~·1

:!1

t~·~;: 
shall be deemed guiltr of fcl1111), ant.l Uc ti·an~parll'd for 
sc,·en yca!"s. 16 Geo. ii. c. :;1. 

Esc·ArE-WARR"'-'XT. a pmrcss which is.c;;ur.c:; rrnt a.~ainsl 
a. person, committed in the kiug·~ Uerirh ur Fkct prisous, 
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that, without being duly discharged, takes upon him to 
goatlaq;r. 

U(lOn thi.--J warrnnt, "hich is obtained on oath, a per
son nrny be appreh~1Hlcd on a. Sun<lav. 

.ESC.Il.\LOI'. Sec ,\LJ.rn'1. • 
ESUllAll, in surgt·1·y, ttie c1·11st 01·srah orcasioned by 

burns 01· caustie medkirn·H. See SuRUERY. 
J<:SCH.\RO J'!CS, in pharniary, medicines which Jll"O

durr rschars. Sl'e Esc1un. 
.ESCIJEAT, in our law, tknotes an obst rurtion of the 

course of 1lcsnnt, anti <l cnnsNJUPnt th·tnmination of the 
t.enurc b,Y some unforrs<~en r·onti11ge11ry; in which rMc, 
tht• l111ul naturally 1·esuJt.., !Jack, by a kiurl of 1·Pversion, 
to theol'igi11al g1·anto1·, r>1· hml of tl1f' th:-. 2 Slar k. 24-l. 

Esl'l11:at happens eithrr t'o1· wn11t of lici1·s ot' tlir pel'
eon last i;;cizcd, nr li) hiR attai1ulc·1· for a r1-iuw by him 
co11110ittcd; in whirh lattM' f'.i\Sl', tliC' blr1otJ i's taintf'd, 

, staim·ll, oi· r~rru1~te<I, antl tltc i11lit'l'ilablc quality of it 
is the1·,·hy e...-tmgu1shr<l. 

For \rnntof htit·!i, is where the truant. 1lir>s without any 
rl'h\tions 011 tin~ part Of <111} of Jib anf'<''<t1Jl'S, 01" w!u•1·c 

he di1 s without an) 1·e1atinn:-; of Llwse a11"·1.•sto1·s, palrl'nal 
OJ' matCl'll<li~ rl'HllJ \\ ltom !tis l'~tatc (ks1·em\e<J, OI' \\here 

I he clirs "itlmut any 1•t•L1tio11s of' tliC' wll(J)f• hlrnHL Uas
tards al'<' also inrapablc ol' inht•1·ita11c'· : anrl thr1·ef111·r if 
tllt'rc i-; nn other rlai111ant tl1an sur!1 i\lr·J~ i t iniatr rhi l1lrr11, 
thr Ian<! shall r:-;rhl•at to thr kwil; and, as bastards can 
not be heirs themr.;Plv('.S, so nritl1e1· ran they Jia,·e ~my 
heirs but tliosr uf tliefr own hotlif's; and thrrdiH'<" if a 
bai;tard pt11Thascs land. anti diC's si•izrd thrrenr without 
issue and i11tl•statc, the land shall ('fSrhcat to thr loi·d of 

' the fc<'. Alit•us aisn, tltat is, pe1·snns horn nut of the 
kin.;'s allt•giaucr, a1·e inrapn.Ull\ nf' takin.~ by desrcnt; 
and u11ll"Hs natu1·:.tli zr<1, al'{\ ali:;o i11capablr of Laki11t; by 
purchasr.; and thc1·<'flll'l', if' fhPrr an• uo 11at111·al·lHH'n 
subjects todai1u. s:1rh laiulssliall in Jik" nrnnn<'rrsrlwat. 

B,r attailllll'L' for trrasm1 01· otl1e1· fc•l•my. thr blootl of 
tl11.' tle1·so11 attainteil is ront1pfrtl nnd stained, and tlte 
original t!ouatiun of' llic f1..•ud is thl'rcbv df>krminetl, it 
being alwa)"S ~1·a11trd to the va~sal on ihr implied con
dition of his \n'll dcm1·an!ng hi1ma·lf. In Mnsrqurncc of 
whirh C'OJ'r11ptio11 and rxtiurtion of ltc•1·etlitary Ulood, the 
land of all l'l·l·ms would immrdiatdv 1·('n•rt to the 101·'1, 
butthnt iliL' ."illJll'l'i'11· law of fu1·friti11·~ i11tt>1'\·rm·s, am] i11-
tcrrlJ* it in hispassa.~r; in nHH' oft1·r:L'io11. fol' eYc1·: in 
rlt"f' uf' othf'J' frlon~, fo1· unly a yrar and a clay; nftC'r 
whirh time it got•s to tile lo1·tl, in a regular course of es
chrat 2 lll:t• k. r. 15. 
l>SCUE.~TOH, "'"an anrirnt offirer, so ralle<l br

taust' his olffrc was p1·q1w1·h to look to esrl1cats, waril
sh!11s, and othr1• raHua ltiPs l.;t'longing to th<' ri·own. This 
oHH"r had its rliil'f dcpcnt\u11rf' on thr coui·ts of wards, 
but is nnw 011t of clnt<". t:o. Lit. IS b. 4 Inst. 2-25. 

ESCHRAKITES, asert of i\faliometans, who ueli••ve 
that man's suvc•rrign good ron~ists in tl:c rontcmplation 
ol' (;od. Tht•y :H"nicl all manucr ofYil'l', and <l ppt>:U' al
l\ a_, sin good 

0

lwmn11r. flrspisin~ tht• sr-1v.;11al parailiHc of 
Malmnut. Tiu~ most al>lc prrachcl'~ in thC" royal mosriues 
a1·.- of this ~t·cf. 
.ESCLATTJ<~', in hrraltlt')'• si~nift1~s a thing forribly 

bt·oken, 01· 1·atl1t't' asliiPhl that IHL't b~·rn l>l'llkC'H :uHI ~liat
tt1'1'tl with the strokr uf a battlr-ax. 

ESt"ROW, amung l:mJ<'1·s. a deed ddirnrcd to a 
'tL. J. 122 
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third person, lo be the deeil of the party makin,<; it upon 
a f'ulurc condition; tliat when a ce1·tai11 thing· is 1wrftmn
ecl, il shall be ddiHred to the part) to wlilJm it was 
made. to take effect as the deed of the pu·s·111 li.-st dc
lhcl'ins-it. 

ESC LIA.GE. in our ohl customs, a kind of knight-"s
scl'\'ire, ralll•d sr1·\'ice of the sliirltl, by whirl! U1t' k11ant 
was bound tu follow his lurd tu t!Jc. W:tl'S at his o\\ n 
ch:u·ge. lt is also used fol' a sum ol' money paid to the 
lo1·d in lieu ol' such SCl'\'icc; or c\·en for <tl'C'tlSonabk aid, 
ll'vied l>y the lord OH his tenants who held by tht' kuighi's
scrvir.:c. 

ESUULUS, the horsc-clwsn11t. See JEscuLus. 
ESClllllAL, a p>lac·c of the king of Sparn, twenty. 

one mill's 1101·tl1 -Wt"St of Mu<ll'id; being one of the lt.ll'grst 
and most IJL'autiful in the world. It has rle,en thnusaud 
wi111lirns, futtl'tt'L'!I thou~and dool's, OHe thousand ci~ht 
lw11d1·<•d 1Jillars, SC\l'lltt'l'll cloisters or piazzas. :111d 
twt• uty- twu roul'ts; with eTt'l'Y cunYenicucc an1l ornament 
that ra11 1·c1ulr1· a place agrl'eable in so hot a dimatt·. a':i 
a.n cxknsin' pal'k, g1·oves, fouulains, casraars, gl'Otto!;, 
&c. It is whimsically consti·ucted in the form of a grid~ 
i1·on, hcin;; dedicated to St. Laurence in commu1w1·;ttion 
of ~l victory, gaitwd on the annirc•:·s:u·y of thfft •;aint. 
(wlio is said to kne been b1·oiled tu death on ;1 g1·io1.1•ou) 
in 155;'". Th<' apcufoient which the l'U}i11 fa.mil} inho\hit!'I 
hi 1 he l1andlc of the instrument. The )'l'St or thr l.rnilLli11g 
contaius oflkt.•s, a chul'ch, a. connnt (in which a1·c 2UO 
monks), and a lib1«11·y rontai11i11g S0.000 volumr8. 

ESUUTUREO'.\', in herald!'\. is dc•1·i1cd from th<> 
F1·r11cll rscuss.111, and that from· thr Latin scutu111 , aw.I 
signifies the shidll whereon coats of arms aL'C rcprc
st.·nlccJ. 

.EscuTCllEON of pretence, that on wliicl1 a man ('a 1·1·ks. 
his wik's coat of a1·ms; being an hei1·cs:i, nnd having 
i!'suc Uy lin. It is placed ovei· the coat of' the liusbam\, 
who thcn•by shows tiJl·th his pl'etc11sions to hr1· hrnds. 
• ES~EGY, in law, a private f)l'Cl'iJgative allowt'd to 
the eldest copan:cnt'I', when~ an estate is drst·cmktl to 
dauglitl'l'li for want of an htit· male, to choose fil'st, alkr 
the csta.tt· or i11heJ·itanrn is Uivided. It l1;.1s Ut'l'tl fll!-iO 
extemktl to the <'ldcst son aml his issue, hnlding H1·st, 
this right Ueing jus pl'imogenitune. 

ESOX, pikt', fl gt'IHIS or flsht's of the ordrr alahmi
nalcs. The gt•m·1·ic character is. head some" hal ttat
tt·m·ll abnn:~, mouth wide; teeth sli;trp, in tlicja\\s. palale, 
anti ton,!)UI:.'; l.lu1l.v ll'ngrhe111·d ; do1sal a11d an:il fin (in 
most S_[)l'( ies) platrd ncal' tlw tail, nnd opposite eadl 
o1ber. 'J'h<'l't.' arc nine species, of' which tlic most ru.
ma1·kaUle at't': 

J. 14.:sox lucius, or r1m1mon pike. Tn fl1r grnrml 
ltisto1·y of this fish ]Wl'llflp<.; l ttle can I.Jc atlrll·d to wl1<'t 
Mr. }leunant has all·cach dctailt'd in the 1l1i1·tl \Olumt' ··f 
tlJC B1·itisli Zoology. Ii is, sa.ys tliat a:.;·1·t•rrthlr \nitl'l't 
a mltl\'{' of mnst of the lakes a11·I smatlt•1· l'iH•1·s in l!:u
rupc, hut tlie la•·p;l'St :u e tf111 ... c of Lapla11d, \\ hirh a:·c 
som,.timcs right fl·et in lcngtli: tlir.' a1·.-· fa•. en thl't"t · in 
g1·cat alrnn 'anr1·, <h·it•d, am.1 expo1·t<·d t~11· salt•. 'l'lie 
Jarg<•st spt•cimrn of .Ent-;-lisll ~1·0\\tli is s:\id h) )tr. p 1•11 _ 

naut lo h:ne \H· i .~lit·d tl1irt)-fhr pounds. Th,~ l1l':ul of 
tlir pikl' is ,·r 1·~· flat: thr uvprr jaw lu·o1HI. a11d ~1101·1 
than th<' lttwr1·. whith t111·n-; up a litllt• at thl' cm!. 
b m .. 1·1.cu witi1 minute 1'unc!ur1»; tho tcctl.t n 



ESOX; 

t~~;~~i~;~~P~~~\~ro•;~;:,~:.,rr:,"\.~1;1 t~~ ::;1~~11~ j1~~~f ~r ti~~ ~{;t~',~~::i:~:,• dt~~n;~~;,_1"'"t l1ave brrn nn infant 10 tloi• 

mouth, anti uftcu on thr tongt1c: the n111n1Jcr, according 'I1hc pike sp:.twns in :March and Ap1·il, arrol'flin~ to 
tn Blo<h, is uot l<·ss than seven liundl'cd, "iU1011t rec kw the warmth or col<lncr;s of the season; depositing its o\·a 

~;~i;t) t ::~ ~~1~~:~~:,ti1~!' t'{1~~!1 ~~~i~f,3~~~t s;~l~·:i~~o~:1 i~I:~ :~~o;~dtl~~ b::<lf\~~~ ~~1~:·ktl~~.;~~:~11~:1·'~n~~~d: i::~.r~l;:;: 
jaws arr alternately fixed and moveable; the gape is very sidcrs it as the quickest grower of all thr European lislors 

;~~~~c~~l~11~c tt~c~,r~1~::1~!:n~1i~ctsd~~·5~~\·~:~/:,~~la1:·:~s;"~~~~ ~!:~5f~r~r;~1:~:~s ~~~~~.'~~,~~~o 3t~1~sp~~:~~~~:~:\{ ~~:,~~~~~1~:ti~117; 
1wctoral of fifteen; the Yc11tral of eleven, and the anal of length of from six to ten iurhrs; the srcond to t\\cln•or 
ci~htcc11; the tail is sligh•ly fol'ked, 01· rather lunatccl. fom·tcen; am! the thil'tl to eighteen or hwnty. Thrsto. 
The usual colour of this fish is a pale olive-grey, deepest macl.i of the pike is s~ro1.1g and t~rnsc:ular, and uf nry 
on the Lack, and mal'ked on the sides Ly several yellow- co11s1dcroblc length: 1t 1s also lurn.,hed with !iCl'Cral 
ish spots or patches: the abdomen is white, slightly sp•it- large and l'rd pleats: in the intestinal ranal hare bel'U 

~f1~ ;~~~\,~!a~!~ fr~~!:~::,:~ :1~~H~~g~;~~l~~~c~;f~f1~o:;d~~,~~~~~ ~~~~i·,~·~~~ ~~~~~1~~!r~i1:1~~~ :~1:~~~·:~~~ ~::~~.{~~~i1~ 1~~~;!>~nt:~::: 
of a bright oli• e with J rllow spots. the back dark .'>1·een, glc fish. 
and the bell) silvel'y. D1·. 131och assu1'Cs us that in 2. Esox sphyrrena, Ol' sea-pike. Tltis spcrie.s iu its 
Holland the pike is somctimrs fouud of an orange-rolour, general habit or appearance is considrrably allil·d tu the 
ma1·kcd with black spots: the scales al'e rather small, common pike. but is of a silvel'y hluei•h colour, dusky 
hard, and of an oblon.g shape. on the back, anti slightly tinged with yellow on the head 

'l'hc rnl'acity of the pike is commemorated by all ich- and ab.1ut the gills: the 6rst dot'sal fin is situat<•d on tho 
thyologiral autho1·s. Mr. Pennant obser.-es that he middle of the bark, and is. furnished with only four rays, 
liimscl( .lms known a pike that was choake1l in attempting which arc all strong or s11iny: the second, which is pla.C't"d 
to swR'ltow one of its own species which proved too large opposite tho anal fin, consists of about ten rays, of 
a morsel. It "ill also devoul' wale I'-rats, and young \\ hich the first only is spiny: both these dorsal fins, to. 
<lucks which happen to be swimming near it. In a man- getlicr with the tail, which is deeply forked, are of a 
uscript note to a copy of Plott's History of Stalfordshil'c, dusky tinge; the pectoral, .-entral, and anal, al'r of a 
the following highly singular anecdote is recorded. "At pair 1·etl: the CJCS are moderately large: the lower jaw 
lord Gower's canal at Trentham, a pike seized the head lnn;>;cr than the upper; the scales middle-sized, and the 
of a swan as she was fcedin,t; undC'r water, and gorgrd latrl'al line nearly straight. 'fhis fish is an i11habitant 
so much of it as killed them both: the sel'rnnts, pel'ceiv- of the i\leditenanean anti Atlantic seas, gl'owing to the 
ing the swan with its head under water for a longer length of about two feet. It is said to be in considcr
time than usual, took a Loat and found both swan and able esteem for the table, the ftcsb l'Cscmbling that of 
pik• dead." the cod-fish. 

But there al'e instances, says Mr. Pennanti. still more 3. Esox barraruda, or barm.cuda t>ike, has ti.Jc habit 
FH1rp1·ising, and which indeed bol'der a little on the mar- of the common pikr, but is of a lon.':;el' form, and more 
Yellous. Gesner relates that a famished pike in the · slender 01· taper in propot·tion towards the tail: size .-ery 
Jlhone, seized on the lips of a mule that was brought to gr<'at, some having been seen of ten feet in length; but 
water, and that the beast drew the fish out before it could the mo1•e common size is from six to eii;ht feet. This 
disengage itself: he adds that people have been bitten by is saicl to be an cxt1·cmely strong, fierrr, and dangerous 
these voracious animals while they were washing their fish, swimmin.i; with greatrapidit~ .. , and preying on most 
legs, anti that they will even contend with the otter for othe1·s: it is r,·rn said sometime.-; to attack aml destroy 
its prey, and endeavour to force it out of its mouth. bathrrs, in thr same manner as the shat·k. It is found 

The smaller kind of fishes are said to show the same in great plenty in the ti-opical seas, and is frequent 
uneasiness and detestation at the presf'nce of a pike as about the " 'est hldian islauds. It is in no Cl'flimatiou 
the smaller birds do at the sight of a hawk 01• an owl, as a food. the flesh being rank; and C\'~n sometim~s, :"'
an<l when the pike, as is often the case, Jics dormant near cording to common rcpol't, highly noxt0us, occa.~1om~g 
the surface of the water, al'e observed to swim ronnd in all the symptoms of the most fatal poisons; yet, in spite 
vast numbers, and in the greatest anxiety. In the of these bat! qualities, we are assured that the l•t111gry 
ditches near the Thames pike are often haltered in a Bahamians freq ucntly make their repast "on its UD· 

uoosc, and taken while they lie thus asleep, as they are w11olosomc carcase!' 
frequently found in the month of ;\lay. 4. Esox vulpes, or the fox pike. Its gcnrral length 

'l'he longevity of the pike is very l'emarkable; if, as is about sixteen inches: habit somewhat similar to that 
l\Ir. Pennant observes, we may credit the accounts of a rommon I>ike, but remarkably sknder or taper to
given by authors. Rzaczynski iu bis Natural History wards the tail, which is wry deeply anti widely forked; 
of Poland tells us of one that was ninety years old; but mouth of moderate width: jaws equal, and w!th a sin~le 
Gesner rrlates that in the year 1497, a pike was taken row of sharp teeth in each: dorsal fin situated m the mid· 
near Haliburn, in Suabia, with a bl'azrn 11!1g affixed to die ofLthc bark: scales rather large, thin, and rounded: co
it, on which were these worcls in Greek characters "I )0111• of the \\hole fish b1·own, poler or lighter beneatla: 
am the fish which was fil'st of all put into this lake by native of Carolina and the West Indian isJ.mds. 
the hands of the governor of the universe Frederic the 5. Esnx malabaricu<, or l\Ialabal' pike, is in length 
Second, the fifth of October rnso;" so that, adds l\Ir. about twel-ve inches; habit distantly allied to that of tllo 

ll 
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rommon pike, but with the tail roundetl, and the dor,al 
fin µlaced on the middle of the back: rolont· yellowL•h; 
~usky nn the back; lower jaw longer than the uppc1·; eyes 
rathrr largr; scales large, and v<·1·y distinct; the Jatci·al 
line hcndin~ a little do:vnward~ at its origin from the gill
conrs, am~ then ru!mrng stra1ght to the tail; all the fin~, 
together wtth the tatl, of a very pale transparent browu, 
barred by .sever.al rows of deep-brown spots. N alive of 
Malabar, 111hab1tang rivc1·s and rivulets, a1~~, in conside
rable esteem for the table. 

6. Esox bcllonf', gar fish, or sea-needle, is weH known 
by its Jll'otracted snout, and the bones, which al'e g1·ccn 
when h<Hkd. 

ESP ALlERS, in gardening, a1·c rows of trees J>lante<l 
about a whole gal'drn or plantation, or in hedges, so as 
to inc lose quartcl'S or srparat<' parts of a garden; and arc 
trained up 1·egulal'ly to a lattice or wood-work in a dose 
brdgr, fo1· the defence of tender plants again&t the injuries 
of \\ inrl and weathe1·. 

ESl'LAX AUE, in fot·tification, the slopin!; of the J>a
raprt of the covered way towards the campaign. It is the 
samt with glacis, and is more }>l'oprrly tile empty space 
betwixt a citadel and the houses ofa town, commonly cal
led a place of arms. Sec F'oRTIFICATION. 

ESPLEES, in law, the general pro<l11rts which lands 
yieM, or the profit or commodity that is to be taken or 
rna(lc of a thing; as of a common, the taki11g of g1·ass by 
the mouths of the beasts that cmumon thca·e; of an ad
vow•on, taking of tythes by the parson; of wood, the sel
ling of wootl; of an or•chard, selling the fruit growing 
there; of a mill, the taking of tull, &c. 

1'hese and such-like issues arc termed esplces. In a 
writ of right of lantl, advowson, &.c. the th.•1uan<lant must 
aU"ge in his count, that he 01· his ancestors took the es
plres of the thing demanded, otherwise the pleading is 
not good. 

ESPOUS . .ALS, in Jaw, signifies a rontrart 01· 1womise 
made bcfwern a man and a. woman, to marry each othtfr; 
and in rasrs where mat'l'i~gc may be consummated, es
pou!mls go bHorc. Marriage is termed an espousal de 
prlfsenti. 
·ESQUIRE. armiger. was anciently the person that 

atte111.Jc1l a knight in time of wal', and carried his shield. 
Tliis title has not, for a long time. had any relation to 

theoffkc•of the prrson, as to cal'l')' arms, &c. In England 
those to whom the title of esquire is now of right due, are 
all noblemen's youn~1· sons, and the eldest sons of such 
younger sons; the eldest sons of knights, and their eldest 
son.,: the offirel's of the king's courts, and of his housc
~old; counrcllors at law, justices of the peace, &r. when 
in the commisqion; but a. sheriff of a county, who is a 
!JUperior officer, retains the title of esquire dul'ing life, 
in ron'\eQUl'nre of the trust once reposed in him: the 
htadri of some ancient families are said to Uc esquires hy 
Pr.r'irription; and hy custom, 01• IJy way of complimrn~, 
th~., title i~ g·iycn to every gentleman wh~ l~vrs on lus 
pr1vatt- fol'lune, and to rich mcl'chants: 1t 1:" e\·~n ~s~ 
"IUDl€"d by almost every tradesman who ca11 llr1vc l11s gig, 
nr wlto takl's upon him to lirn in two housrs, though he 
•honld be unable to pay the cx1J<·nscs of one. . 

E>ttUIRES ef the ki11g, are snrh .as li:...-e that title by 
creati1111, whrl'ein th('l'l' is some lurmalify ul';td, as the 
putting about their necks u coll.u· of SS, antl bestowing 
en them a 11air of sihcr spul·s, &c. 

EST 

T~1cre .we four c•quircs of the uody to attend the king's 
person. ~ 

If .\11 es<1ui1·c be arrnigned for high treason. he ought 
to be tried by a jury each whereof ha,·e 40s. of frerhold, 
and lOOl. in goods; and a knight ha'5 no other prh·ikgc. 
The heir appat·ent of an esquire is pt·ivikged to kC'Cp 
greyhounds, setting-dogs, or nets to take parti·itlg1•::; and 
pheasants, though he cannot dispcnil IOl. of estate of 
inberitanre, 01· the value of SOL. of estate fot· life. 

ES8E:'.\C~, iu philosophy, that whirh con,titutes the 
imrticula1· nature of carh grnus 01· kind, and distinguish~ 
cs it from all others; being nothing but that abstract idea 
to which the name is aftheU, c,;o that ewry thing con. 
tained in it is esc,;cntial to that particular kind. 

ESSJ.:\'"DO q,urn·ruM DE To1,ono, in law, a writ 
which lies fot· citizens, burgesses, &c. who by" chat'ter or 
p1·esc1·iplion ought to be free from toll, in case the same 
is exacted of 1.hem. 

ESSENES, or essenians, in Jewish antiquity, one of 
the tlll'ec sects among that peoj>lc, who exceeded the 
Phat·isccs in tlirir most rigo1·ous observances. They al
lowed ~l future state, I.mt denied a resurrection from the 
dead. Their way of life was Ye1·y singulat·: they did 
not marry, but adopted the rhilclrcn of others, whom they 
b1·cd up in the institutions of thei1· sect: they despioed 
1·icl1cs, and had all things in common; and never chang
ed lhcil' cl oaths till they were entirely wom ont. When 
initiated, they were sh'ictly bound not to communicate 
the mysteries of their sect to others; and if any ol their 
membrrs were found guilty of enot•mous tl'imcs, they 
were expelled. 

ESSOIN, in law, an excuse for a person summoned 
to appear and answet• to an action, on account of sick
ness or other j uc;t cause of his absence. 

1t is a kind of impal'lance en· crav ing of longer time, 
and obtains in real, personal, and mixed actions. 

There a1·c divers essoins: as de ultrn mare, when the 
defendant is beyond sea, whereby he is allowed forty 
days; in an expedition to tltc Holy Land, a year and a 
day; infirmity, called common essoin, when lie is sick in 
bed; and lastly, in tlie ki11g's SCL'vice. 

EssoIN-D.4.Y, is regulal'ly tl1e first day in every term, 
thoui.;h the fourth day after is also allowed by way of in
dulgence. 

EsSOIN DE MALO VILL...E, is "'here the defendant ap
pears in court, but before pleading, falls sick in acertaiu 
, ,illage: this is also allo•.rnd, if found true. 

ESTATE, in law. signifies such inhel'itance, freeholcJ, 
trrm fo1· yeaL·s, tenantcJ by statute-merchant, staple, elc
git, or the like, as auy man has in lands and tenements. 
Estates arc real, ot' lamls, tenements, &c. or pt•t·su11al. of 
goolls 01· chattels; otherwise distinguished int() frerholtls 
that descend to the heir, and chattels which go lo the cx
ecuto1'S. Co. Lit. 515. 

Of estate in fee-simple. An estate in fee-simple, is an 
estate, lands. tl'nements, lordships, advowsons, commons, 
eston·rs, and all herl'11itamrnts. to a man and hi'i hl'irs 
fo1· cn-r: ale;{), ~' he1:e a t·orpo~·ation ~olc or ag~rt•gatr are 
capable of hol.ding 111 suc:Cl'!-iSHHI, arnl lamb arc .~iH·n to 
them and tht•u· sucre5sm·s, tlit')· arc saitl to ham a fcc
si11111lc. 2 Ba,·. Au1-. 2~9 . 
. ~f <'Stale h1 tail. .\n '''late i• saicl to be intailcd, when 
1t 1s asccrtamcd "hat •s•uc ~hall inherit ii. 
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What things may be intailcd, by the statute of intails. 

'rhc st<ttutc makts use of the word tcnrmc11tum, and 
thc1·rforc tl1e rstMc to be intailcd, may be as well incor
poratcU as COI'JHH'f'al inheritances, l.H.'Causc the wol'll tr
nrmt·ntnm r o1HlH'l'licnds tlie om~ as well as the other. an<l 
c1n1scqurntl_r, Hot only lan<ls may IJc intailcd. Uut all 

~~~11:~:·. r1~~:,1:1~~~: 1r~~~;~l'~~' ~.I' other p1·otils arisjng frum 

" ·1iat \\lmls create an l'statc tail. When the notion 
of sucrcssion p1·t·vail ed, it was Jll'Cessa1·y in feudal tl o11a
tions to use the ''m'd J,cirs, to distinguh;h such descrn
tlil.ilc feud from that which was granted unly for lifc; hut 
ns to thr wo1·d I.Jody, it \\as uccessary to make use of 
tl1ai in tlic do1iatilJn, but it might Ur. exprcssell Uy any 
cqui' aknt words, <n1tl tlH::refo1·e a gift to a man aml 
hrcrr<lil.Jus dr se, or tlct came quo sibi cont ig1.: rit hal.Jcrc, 
or p1·11rrr:H it, is a good estatr tail; f'o1· these suffiricntly 

- ci1Tumsc1·i1Jc the wo1·<l hei1·~, to the descen<lants of tlic 
feudatoi·J: and the r·e:ason of the dit.thencc i8, IJccausc 
inhrritancrs are only derived from the law, and the law 
requires thr \\Ord ht:i1·s, tl1at cornp1·rhends the wholr no
tion of' 8Hch IC'gal rrpresentati(in; l>ut the limiting the in
lwritaucr of tlu.• tic ccnU ants of this 01· the other IJoU~·, is 
only tbt• partirula1· intention of tht" person that for111S the 
gill, anc.l thcl'efnre the Jaw leaves enry man w rx1n·rss 
l1im8elf in surh manner as may manifest tl1at iutention. 
2 liar. Ab1" 259. 

Ol tenant in tail rharging his estate. The statnte de 
don is, affrcting a pcrpetuit)". restrain<'<l the tlm1ce in tail, 
either from ali('nating or d1a1·ging his estate tail; and by 
tliat act thr tenant in tail was likewise to learn the land 
to his hcil's as he 1·creived it from the donor; nml upon 
that statute the heir in tail might have avoided :my alie~ 
natiun or incumbranre of his ancestors; and as the law 
stood upon tltat act, so might he it1 revei·sion, wlten the 
hcfrs of the doncc failed, which we1·<' inllr1·ita.hlc to the 
gift. The crown Jong struggled to break throogh the 
p•·q1etuity which was establisl!etl by this law; and in the 
rcigu of Ed. IV. we find the prctcmlC'cl rccompcncc giY
e11 a.~ainst the vouchce in the common recovc1·y to be al. 
Jnwcd a" equi\'alent for the' estate tail; a11d bccatisr the 
rccompcnce was to go in succrssion as the land in tail 
should have done, therefore they allowrcl th<' recovery to 
bar the rc\'crsion as well as the issue in tail, because he 
in the reversion was to l1ave the 1·eco11111ence in failure 
of issue of the donee. 2 Bae. Ahr. 265. See RECOYE
RY. 

ESTOILEE', or crnss estoilee', iu heraldry, a star 
with only four lor1g rays 111 form of a cross; and, arco1·d. 
ingly, broad in the centrr, and terminating in shai·p 
points. 

.1<:STOPPEL, in Jaw, an impediment or barto an ar
tion, whirh arises from a person's own act; or rather, 
where he is forbidden by Jaw to speak against his 1lerd, 
which he may not do, even to plead the truth. Thus 
where a persou is bound in a bond by such a namr, and 
is aftenvards sued by the same name on the ol>ligation, 
he shall not be allowed to say lie is misnamed, but shall 
answei· according to the bund, though it be wrong. 
Jlenre the parties in all deeds a1·e estopped from sayin.>; 
anr thing against them. Huwevrr. a plaintiff is not 
estoppt·d from saying auy thing against what he had said 
ii). bis writ or dcclat·ation; and though parties may bo 

ET(; 

~~.t~i\'~~~:. (~:~J.jnrh~s arc not so, who may find tl1iugs ont-

J<~ STOV ERS. in law. is a lihrrty of taking uecrssary 
WOOd JtH' tiil' U':iC 01' furnitt1rl' of" a house 01' fa1·111. ..:\rul 
tlJjs any tC'nant may take from off thl' laud kt or dl'lllist·d 
tq l1i~n, "ilhout waiting fol' any Iran•, assig11m1·111, or 
app~mtn1r11t of the lcsso1·, m1kss hl' is rt·st1·11iuctl by 
spt•cml rovrnant to the contra1·l· 2 lllafk. S3 . 

.ESTRA. YS A.NU WAIFS. in ltrnr. Ei:;li-a}s arc whC're 
anJ horses. sheep, 110.~8. IJcasts. or swan:.i. or any hl·ast 
that is 11ut 'dld, come i11to a lo1·dsli!p. and a1·p no"t owned 
Uy any man. Kitch. £3. 'I'l1c rca:;on uf etitray is, be. 
c;.u1sc wlll"n no pc1·sun c:rn makl~ title to the tlii1Jg tht' lmv 
g·1ns it to the king·, il'tbe uwuer duC's nut claim it within 
a yca1· and a day. 

Waif..:; a1·e gooJs which arc stokn, and wand or left. 
Uy the trlon, on liis IJcing 1rn1·s11ccl, for l't•ar of bring ap .. 
prchendcd, am! fo1 l'cited to the king 01· lord of the ma.nor: 
and 1lmugh waif.-; al'C g·e11rra1Jy r;pokCll of tl1i11gs Stolt·n, 
yet if a man is pursued with hue a11d cry as a tt•lon, and 
he flies and It-aves his own gootls, these ,\jll be forfeited 
as goot!s stolrn; but they are pmprrly the fugitirc's 
goods~ and 1wt furfl'ited till it is found Ucl'orc the roronC'r, 
or otherwise of reco1·d, that he lled for the frlony. 2 
Haw. 450. 

Waifs and sfrays were anriently thr propri1y of the 
findCJ"s by the law ,)f nature, and aftCl'\\ a1·ds thC' prDjl£'1'ty 
of the king by the Jaw of nations. Dalt. Sher. :9. 
Wait's and stl':I J s not claimed "ithin the year and day 
are tl1c lor<l's. Fni· whc1 .. the Jm·d has a beast a year 
and a clay, <uul it has been cried in the churd1 and mar .. 
kets, the property is changed. Kitch. SO. But it must 
IJe a y<'ar and a day from the time ol' IH'llflanrntion, and 
not from the time nf seizure; l'or it docs not become au. 
c•ti·ay till afll'I' the first prnrlarnalion. 11 Mod. 89. 
E ~TRE~\T, is a hue copy 01· note of 81111\C original 

w1·iti11g on rer01·d, amt rspccially Hf fines and amcl'C'C· 
mr nts imposed in the rolls of a court, an<l extracted or 
drawn out thrnce. and <'c1·tifictl into 1.he rom·t of exchc
quci·: whC'reupon p1·uccss is awarded to the sheriff to le.. 
YY thr sarur. 

ESTREPEMENT, 01· EsTREPA>lENT. thr spoil made 
by a. tcncnt fol' life. upon any I ant.ls 01· woo<ls, to the pre~ 
judir c of the revfrsiom•r. 

Estl'epcmrnt also signifies a writ which lies in two ca
ses; the one is when the puson luning an action dt'l)~ud .. 
ing (as a fonnedon, or du111 fuit inCra retatem, ~I' writ of 
l'ight, oi· any other), wherein the tlemandant 1s not. to 
recover damages, sues to inhibit the tenant from makmg 
waste during the suit. The othl'I' is fo1· the. tlcmam~ant 
that is atlju<lgetl to 1·erovr1·seisin of the land m q~esbo_n, 
ancl before execution s11Nl by the writ liabrre fac1as sets· 
in am, for fear or waste to br m~llC' lJefore he can get pos· 
session: he then sues out oftld.q \Hit. . 

ETCHING, is a nm111H·r of engraving on copprr, ID 
which tl1r line 01· strok<·s, inskad of IJCiug cut with a tool 
or graver, arc corrodrd in "·ith arp1afortis. . 

It is a murh later im rntion than the art of engraving 
Uy cutting the Jines on the copper. and l~as many advan· 
tagcs oYct· it for some !JUl'poscs; though lt cannot super· 
cede the use (Jf the gra\'t~r cntirel.Y, a-, there are many 
things that ran not be ctchrd so wdl as they can he graved. 

In almost all tlrn engravings on copper that are execu· 
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t~d in the stroke 1~an11C'r, ctrhi11g a11d gra,·ing are com
b11~l·1\. tlil:' plate bL'111g 5('11cra.lly IJcgun by etching, aml 
{in1slil·t.l wtth the g1•a\ e1·. Landscapes, arcl1itertul'e, and 
machinery, a1·c the subjects that receive most assistance 
from the ar·t al' etching; fo1· it is not so applicable to por
traits a111l histol'iral desig11s. 

We shall fil'st dcscl'il>e the vat'ious instruments and 
nrntt'l'i:lls used in the a1't. 

Copprr-platcs may be had ready \lrl'pal'ed at the cop
pcrsmitl1s by those who !'('Side in large towns; but when 
this cannot be ltacl, }H'ocu1·c a piece of lll't'tty thick sheet
roppC'r from a. brnzic1·, l'athcr la1·gcr than your· drawing, 
and kt l1im vlanish it well; then Lake a 11iece of pumice
stone, arnl with water rub it all one way, till the surface 
is a.s smoolh and level ~1s it can Uc made by that means: 
a picre of cl1anoal is next U8cd with w.:ttcr for polishing 
it s!ill farther, and l'C'moving the deep scratches made by 
the rumiC'c-stonc; and Jt is then Hnislied with a l>iece of 
charcoal of a finer g1·ain, with a little oil. 

Etching-points 01· needles a1·0 pointed instrument.:; of 
skd. about au iuch long, fixl'il in handles of hard wood, 
about six incilC'S in length, a11d of the size of a goose-quill. 
Tlwy shonld he well tempered. anti very accurately fixed 
in the crntre of the handle. They must he brought to an 
arcm·atdy conical point, IJy rulJbing upon an oiJ-stonc, 
"ith whirh it is also ,·ery necessary to be provided. Se
veral of these points will be necessa1·y. 

A pamlkl-rulcr is nercssa1·y for drawing parallel 
straight lines. TliiH is Uest when faced with lu·ass, as it 
is not then so liable to he bruised by accident. 
Cempass~s arc useful fo1· striking circles and measur

ing distances. 
Af1uafo1·tis, or, what iA better, SJlirit of nitre (nitrous 

arid), is used for corl'ocling the copper, 01· IJitiug in, as 
it is callerl. This must be kept in a bottle with a glass 
sto]l]lle, for Hs fuml'S dcs1roy corks. A sto]Jple made of 
wax will serve as a sul.Jstitute, or a cork well covered 
witli wax. 

Bordeiing-wax, for surro1111ding the margin of the 
copper-plate \\hen the aquafo1·tis is pouring on. This 

' may be bought ready prepared, but it may be made ~s 
follows: 

Take one-third or bee's-wax to two-thirds or pitch; 
melt thrm in an il'On latllc, and 11our them, when melted, 
into wat(')' lukc-w::lrm; then mould it with your hand till 
It istlio1·011ghly inrorporated, and all the water squeezed 
out. Fo1·m it into rolls of convc11ient size. 

'f11rpcntinc-rn.l'llisl1 is used for covel'ing the copper
plate with, in any part where you do not wish the aqua
fot1is to bile. This may be 1li111ted to a proper consistence 
with turpentine, and mixed with lamp-black that it ruay 
bc seen better wl1en laid upon the 1ilate. 

Etching-ground is usC'd for coYering the plate all over, 
prrlious to drawh1g the Jines on it with the needles. 1t 
ls prrpa1·l'd in tlie following manner: 

Take of vfrgin-wax and a'i11haltum, .rach twenty o~in~ 
crs; or lilaek-pitrh a11d Burguncly-p1td1, each hall an 
ounre; mC'lt the wa.x and pitch in a new rarthcnwnrc 
glazrrl pipkin, and add to them, by Jrg1·ees, the aspl1al
t111n, finrly powuerrd. Let the wl11!le h_oil till such tin~e 
~by taking a drop upon a 11latc, 1t will u.rrnk when tl 
18 rold, on bcndin~ it d1111blc twn or three t11nrs l.lctween 
tbe lingers. Th~_ varnish l>eing then eno"<)ll l>oilcd, 

nrn.r:;t IH• tnkC'n off from the fire, a111l IC'Uing it rool a liUlr, 
mu':it Uc poured i11tu warm wate1·, that it may work the 
mol'C easily \\ ith tltc hands, so as to form into balls for 
USL'. 

It must be obse1·ved, fil'st, t11at the fire be not too' ioknt, 
fur fe:u· of burning the ingrcdieuts; a slight simau.•1·ing 
will be sufficient. Sccontlly, that while the aspilaltum is 
putUng i11, and cnn after it is mixed with thC'm, the 
ing1·rdients should IJe sti1Ted continuall,· with a spatula; 
aml, thit•t.lly, that the water into which this composition 
is thrown, should be nearly of the same dcgl'ce ol wnrmtb. 
with it, to prcn>nt a kind of cracking, which happens 
when the water is too cold. 

The varnish ought always to he hard ct· in summC'r th:in 
wintei·, and it will become so if it is suffc1·cd to hoil lon
ger, or if a greatc1· proportion of tile asphaltum is use-d. 
'l'hc experiment ahove-mentio11ed, of the drop suffhed 
to cool, will determine the tlcgrec of hardness or soft
ness that may be suitable to the season when it is used. 

To lay the ground for etching, proceed in the follow
ing manner. Having cleaned the cop11er-plate with some 
fine wliiting and a linen rag, to free it from all grease, 
fix a liantl-dce to some part of it where no work is in
tended to lw, -to scn•e as a hamllc for mananing it l>y 
when warm. Roll up some coarse hrown paper, and 
light one end; then hold the back of the plate over the 
hurning pape1·, moYing it about until cvr.l'y part of it is 
equally heated, so as to melt the etching.p;round, whiclt 
sho111U be wrapped up in a bit of taffety, to p1·rvent any 
dirt that may happen to be among· it from mixi11g with 
what is melted upon the plate. If the plate is hu·_e;<', it 
will he best to heat it over a chafi11g.dishwilh some dear 
coals. It m1rnt IJe heated j11stsuflirient to melt the i;'t'ound, 
but not so much as to llurn it. When a sunicieHt •1uan
tity of tl1c ctching-gound has \Jecn rubbrd upon 1\Jc 
plate, it must be dabbed, or beaten gently, "loile the 
plate is hot, with a small dabber made or rotlon wrapped 
up in a piece of taffety, by which operation 1.he g1·ound 
is disti·ibuted more equally over the plate than it could he 
by any other means. 

"hen the pinto. is thus uniformly anrl thinly covered 
with the varnish, it must l.Je blackened by smoking it 
with a wax-fo}Jer. Fat· this purpose twist tngl'thertlirrc 
or four pieces of wax-taper, to makr a larger flame, and 
while the i1lat-0 is still warm, hold it with the val'llished 
side dowmnu·<.ls, and mo,•e the smoky pc1rt of the lighlrtl 
taper O\'Cl' its SUl'foce, till it is mailc almost quite black; 
taking ca1·c not to let the wick touch tl1e v~u·nislt, aml 
that tl1c Jattrl' get 110 SllH'ar Ol' stain. f 11 laying the etch
ing-gro1111<l, g1·cnt ca1·c must IJe taken that no p1ll'ticlcs 
of dust en· <lirt of any kind settle upon it, as that would 
Uo found 'cry t1·m1blcsome in etching: the ro01n thc1·e
forc in which it is laid should be as still as possil.Jle, aml 
free from dust. 

The grouml IJeing now )aid, and suffered to rool, the 
11cxt ope1·atio11 is to t1·ansfcr the design to tht' plak. 

Fo1· this purpnsr a traring on oiled papt"I' mus!. n 1w ho 
madr. from the dr&ign t'l IJo etched. with pen arnl ink. 
havi11g a \C'l'Y small quanUty of ox's gall mixt·cl with it, 
to make the oiled p~pc1• take it; abn a pirrr of thin pa
per, of the same s1zr, n1ust he rubbrd orrr with r<'d 
~·halk, puwtk1·(·1l, by mran'i of_some coft.rn. 'rlu•n Jn.y
rng the red·chalk.cd pa1ic1·, with its chalked siue nc>.t 
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the gr<>und, on the plate, put the tracing over it, am! 
fasten them both together, and to the plate, by a little bit 
of the bordering-wax. 

When all this isvreparcd, take abluntetching-neerlle, 
and go gently all over the lines in the tracing; by which 
means the chalked paper will be pressed against the 
ground, and the lines of the tracing will be tl'ansfcrred 
to the ground: on taking off the papc1·s they will be seen 
distinctly. 

The plate is now prepared for drawing through the 
lines which have been marked upon the ground. For 
this the etching-points or needles arc employed, leaning 
hard or lightly, accortljng to the degree or strength re
quired in the lines. Points of different sizes and forms 
arc also used for making lines of different thickness, 
though commonly this is effected by the biting in with 
the aquafortis-

A margin or border of wax must now be formed all 
i·o1md the plate, to hold the aquafo1·tis when it is pour
ed on. To do this, the bordering-wax already drscribed 
must be put into lukewarm water to soften it, and ren
der it easily worked by the hand. When sufficiently 
pliable it must be drawn out into long rolls, and put 
round the edges of the plate, pressing it down firm, and 
forming it with the fingers into a neat wall or margin. 
A spout must be formed in one corner, to pour off the 
aquafortis afterwards. 

The nitrous acid (spirit of nitre) is now to be diluted 
v.ith four or five times as much water, or more (accor
ding as you wish the plate to be bitten quick or slow), 
and poured upon the plate. In a few minutes you will 
see minute bubbles of ait• filling all the lines that have 
been drawn on the copper, which arc to be removed by a 
feather; and the plate must be now and then swept, as it 
is called, or kept free from air-bubbles. By the more 
or less rapitl production of these bubbles, you judge of 
the rapidity with which the acids acts upon the copper. 
The biting in of the plate is the most uncertam part of 
the process, and nothing but very great eiq1erience can 
enable any one to Ml when the plate is bitten enough, 
as you cannot easily see the thickness and depth of the 
line till the ground is taken off. 

When you judge from the time the acid lias been on, 
and the rapidity of the biting, that those lines which you 
wish to be the faintest are as deep as you wish, you 
pour oft' the acquafortis by the spout, wash the plate 
with water, and dry it, by blowing with bellows, or by 
the fire, taking care not to melt the ground. 

Those lines that are not intended to be bitten any 
deeper, must now be stopped up with turpentine-varnish 
mixed with a little lamp-black, and laid on with a cam
el's hair pencil; and when this is thoroughly dry the 
aquafortis may be poured on again, to bite the otl1e1· 
lines that are required to be deeper. 

This process of stopping out and biting in is to be l'C

peated as often as there are to be lines of different de
grees of thickness, taking care not to make any mistake 
in stopping out wrong Jines. 

It is also necessary to be particularly careful to stop 
6Ut with the varnish those parts from which the ground 
may happen to barn come off by tl.e action of thr acid, 
otherwise you will have parts bitten that we1·e not intend
ed, which is called foul-biting. 

When the bitin.o; in is quite finisheil, the next opera. 
tion is to renwYe tlic l'°rdcring-wax and the ground. in 
o.t'tlcr that .rou may see \vhat surl'rss you have had; for 
till then tins cannot be known exactlv. 

To take off the borrlering-wax the plate mn.•t be heat
ed by a piece of lighted paprr~ whii'h softrns the "-RX 

in contact with the 11latc, an<l ocrasions it to comr off 
qnite clean. 

Oil of tur~entine is now poured Ul.'"n thr ground, 
and the plate ts rnbbctl with a bit of l111en ra~. "hich 
removes all the ground. Last!J, it is cleaned off \\ith 
whiting. 

The success of the etrl1ing may now be known, but it 
is necessary to get an impression ta.ken upon paper 
by a coppet'-J>late p1'in\ct'. 'I'his imJll'l'S>ion i• called a 
proof. 

If any parts are not bittrn so dee1• as were intended, 
the process may be repeated; pro•ided the lines are not 
too faintly bitten to admit ol' it. This srrond bitinj\'-iR 
in the same lines is calletl re-biting, and is done .. ful· 
lows: lllelt a little of the etching-ground on a spal'I' piece 
of COJlPcr, and dab it a little, to get some on the dabber; 
then having cleaned out with whiting the lines that al'!' 
to be rebitten, heat the plate gently, and dab it n1·y 
lightly with.the dabber. By this the parts between the 
lines will be covered with the ground; but the lines them
seh·es will not be filled np, and consequently will be rx
J>osed to the action of acquafortis. This is a Hry deli
cate process, and must be ]lerformed with great care. 
The rest of the plate must now be varnished ovrr, the 
bordering-wax put on again, and the biting repeated in 
the same manner as at first. 

If any part should be bitten to deep, it i• more diffi
cult to recover it, or make it fainter: this is generally 
done by burnishing the part down, or rubbing it with a 
piece of charcoal. This will make the lines shallower, 
and cause them not to print so blark. 

Should any small parts of the lines have missed alto
gether in the biting, they may be rut. with the graver; 
which is also sometimes employed to cross the linrs of 
the etching, and thus to work up a more finished ef
fect. 

Dry-pointing, as it is called, is another method em· 
ployed for softening the harsh effects usual!)· appal'l'nt in 
an etching. This is done by cutting with the etching-
11oint upon the copper without any ground or varnish. 
T!1is docs not make a very dee]J line, and is used ror 
covering •he light, where wry delicate tints and soft 
shadows are wanting. By varying these processes of 
etching, graving, and dry-pointing, as is thought -
cessary, the plate is worked up to the full effl'ct intended; 
and it is then sent to the writiug-engranr, to grave 
whatever letters may be required to be put upon it. 

Etching on glass.-GlaS< resists th? acti<in of al! t~ 
acids, except the fluoric acid. By this'. however, 1t .11 
corrodrd in the same manner as copper is by aquafort111; 
and plates of glass may be engraren in the same man• 

n~;,~~,~~~~r~everal methods of performing this. We 
shall first descl'ibe thr mode of etching by means of the 
fluoric acid in the state of gas. Having co,·rre.d over 
the glass to be etrhell with a thin coat of virgin-was 
(which is only common bee's-wax bleached whitr), lira• 
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t-he tksign upon it in the same manner as Jn etcl1in'-"' on 
co11p1•r •. Then take sorn.e tfoor i-.par, commonly c;lled 
Derbyslurc spar'. pound 1t firn•, anct put it into a leadcu 
vessrl, 11ouring some s11Jpl1111'ic acid ovc1• it. Place the 
glass with tl!c etched sillc. lowermost over this vessel, 
two or th1t>r m<"hes above 1t. Apply a gentle heat to the 
lcadrn vessel; thi.s will rausc the arid to act upon the 
il.uor spat•, and d1sc•11g·a,i;c the gaq, \\ hich will corrode 
the i;lass. When it is sulUcieully co1·1·otletl, remove the 
wax by oil of tm11cntiur. 

'l1his etching may l..H' nlc;:o pcrfo1·metl by raising a mar. 
gin of lwrdcri11p;-wax all round the glass, in the sa1ne 
Ulanner as on copper, and pom-ing on the liquid fluoric 
add, which arts upon the glass. 'The method of ma. 
king this add is described un<let· FLuORlC ACID, and in 
the article CnEMUTRY. 

A third method of etching on glass is as follows: Ha\•
ing put the wax on the glass, <.it-aw your design, and 
ro:1.i8C a margin all 1·ouml it. 'rhcn put pounded fl.nor 
spar, with some s11lpl1uric add diluted with water, upon 
Ute glass. The sulphuric acid will <li•engage the fluoric, 
whkh "ill lie ahsu1·hed by the water, anti corrode the 

i;I•~·· 
ETiHCS, or MoUALITY, the science of manners or 

duty, whicl1 it tl'act•s from man"s natul'C and condition, 
and shows to k1·mi11atc in his happiness; or, in other 
word<, it b the knowledge of om· duty and felicity, or 
the art of lu·ing virtuous and hap11y. 

Moral 11hilosovhy inq11i1·cs, not how man might lrnvc 
been, but how he is constituted; not into what lll'inci· 
plr~ or dispositionR his actions may be artrully resolnd, 
but from what priuciples and dispositions they actually 
rosr; not what he may, hy education, habit, or foreign 
influcnre, come to be 01· do, but what by his 11at111·e or 
original frame, hl' is framed to he antl do. Fl'om a vie\v, 
therefore, of man's faculties, ap11etites, anti passions, it 
ap)ll'ars, that the health and pel'l'ection of man must be 
in tl1r su1u-cmacy of conscience and reason, and in the 
subordination of the passions aml affections to their au
tJ1ority and direction; arnl his virtue or goodness must 
consist in acting ng1·ecably to this order atHl economy. 

It is true, some el)(inent philosophc1·s have attcm11ted 
to lay the fouudatif>-fl of mor~ls murh deeper, viz. i11 the 
nature and reason; the truth aml fitness of thing~. Sc11ses 
and affections, they tell us, arc va.;uc and prec:u·ious; 
and though they were not, yet are irrational Jll'inriples 
of action, and consequently very impro}ler foundations, 
en which to rest the eternal and immot:tble obligations 
of morality. Hence they talk much of tl1e abstract na
tlare and rl':.\son of things, of eternal diffe1·ences, unal
tvable relations, fitnessrs anti unfitnesses resulting from 
Utose relations; antl from these eternal reasons, diffcr
tncrs, relations, and their consequent fitnesses, they 

:ires~, n~~.:a! 1~~ll~~=;i~\~~,~~s:r~!cfru~,c~;~~;c~~71~~i~·~~~~ 
and the rcwrsr, yicc. But the tt·uth is, that we might 
)ll'l'<'<i<e all the possible relations, .diffrrrnces, anti. rca
BOns of things, anti yet be wholly 111d1.fferent to tlus or 
that conduct, unless we weI"c rn<lucd \Hth some srnse or 
all'ertion by which "e appl'ovcd anti lo\Ctl the one, and 
tlieapprovetl anti disliked the oih orco11tluct. Jlrason may 
percri\'e a fitnrss to a crrtam cud; but without surnc 
llel!oe or affection we cannot (ll'Oposc or intlcrd lu1vc nny 

idea &fan cud 01· nwtirc; and without an r lld. W'" c •• 11· 

not conceive any in<luremcnt to action. 'Tht•rr fo rr , IJI' 
fore we r an undcr:,taud the natui·es. r ra. ... ons, anil Ii 1_ 

ncsses of tilings, \\ lli r h arr said to be the foundat ion of 
mo1«tls, we must kno ,i,.· wl1a t 11ah1rt·s arc rnrant. to '" hat 
ends thty a1·c fittocl, and from what p1·indplci; or afft c
tions they arc prompted to a ct; othcl·wibc we cannct 
judge of the duty requirt:d. or of t he C" fmduct becoming 
that being whom we suppose under mo1·al obli~:ttion. 
But let the natures be once given. an1l the i•d ati on<:\ 
which subsits among them be ascot'taincd. we can tl1r 11 
determine what condurt will be obligatory to such na . 
turcs, and adapted to their condition and economy. Aud 
to the same natures, placed in the same relation~, the 
same conduct will be eternally and invariably 1n·opcr am! 
obligato1·y. 

Besides to call morality a conformity to truth, gives 
no idea, no cha1·acteristic of' it. but what seems equally 
applicable to vlce. F'or whatever 11ro11ositions arc pre
dicable uf virtue (as, that it flows from good aff~ctious, 
or is agreeable to the order of our nature, tends to in·o. 
duce hap1iiness, is heheltl with approliation, &r.); the 
contrary propositions are equally true, • an<l may be 
equally predicated, of Yire. 

Another set of philosophers establish morals upon a 
brtter foundation, the will or po:i;itivc' appointment of 
the Deity, and caH vil·tl1c a conformity to that will or 
appointment. All obligation. they say, supposes one 
who obliges, or who has a right to Jll'Cscribc, and ran 
reward the obedient, and puni~h the <lisobc<licnt. This 
can be none but the Crcatol'. llis will. therefore, is our 
Jaw, which we \ll'C bound to obey. And \his, thry tell us, 
is alone suffictcnt to bind or oblige such imperfect anfl 
co1•rupt crratures as we arc, who are but feebly mo,·ed 
with a sense of the beauty and excellence of vii·t11c, and 
sfrongly swayed by passion or '1iews of interest. 

This scheme of morality entil'cly coincides '" ith that. 
deduced from ou1· inwa1·d sti·ucturc and condition, sint:e 
these are the effect5 of the divine will. Whatrvrr, there
fore, is agreeable or correspondent to our inwa111ql struc. 
turc, must likc\' .. ·isr: be agrcrablc, or correspondent to 
the will of God. So tltat all the indications 01· sanc
tions of our dtity, whirh arc declared or enforced by 
our structul'e are, and may be, cousillerell ai; indirations 
01' sanctions of the "ill or OUl' CJ'eator. If these i11dil"a
tions, through inatltmtion to, or abuse of. our structure, 
]ll'ovc in."iufficicnt to declare: or if these sa11ctions, through 
the wcakne!Ss 01• wickedness of men, vrorn insufficient 
to enfol'C'c obedience to the dh inc will, and the Deity is 
pleased to add new indications or new snnrtions; these 
additional indications nnd sa11ctions cannot, ancl nre not 
supposed hy the assertors of tl1is scheme, to atltl any 
new duty or new moral obligation; but only a new and 
purer l>romulgation of- our duty, or a new and Rkonger 
sanction or motirn from intc1·est to perform that duty, 
:mt! to fulfil that obligation to which we wr t•e bound he
fot·c. It makes no tlifterence as to the matter of obliga
tion, after wl1at manner the will of our Creator is en. 
forced or declared to "" whether hy word or "rit, 01· by 
C<'rtain inward notircs and determinations of our own 
minds, a1·ising according to a necessary law of OUl' n:t· 
tnrr • .Again,if the srhrme of duty, as Lletluced from mo· 
ral perceptions, and the affection~ of our natu1"C, ill 
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thought too slight a foundation ou which to !'est mol'ali- Next to the <lcsil'c of srlr-]ll'CSPl'Vatiou, he makrs the 
ty, bt·cansc these ai•c found insufficient to bind or rather ]o\'c of glory and of priwc1· to I.Jc the [.,"fn•crning Jlassiuns 
to. comp.cl men to their duty, we fear the same o~jection in man; and from these, Uy an a1·bit1·1.u·y, unnaturnl, an<l 
w1ll 1111lttatc agaiust the sclH'me of conformitv to tlic <li- unsupportl'<l hJpotlicsii;, cont1·ary to rommou cxpnicncc 
''inc will. Rinn~ all lhc clcrlarations and sanCtions of it an<l rommon Janguagr, he attempts to tkd11ct· all tlie 
Lave not hitherto ha<l their due effect, in producing a otlirr passions which inilamc the 111i11d'j a111l inl111cnc<' the 
thorough antl 11nivc1·sal rcfoi·mation. manne1·s of rnen. According to him aH 111t.·11 arc l·qual, 

'\\'hrn some sprak of the will of God as the rule of du- all desire ;u1d•have a right to the same thii~gs, ar11l want. 
ty, tlicy do not certainly mran a bli111..I, arbitrary p1·inci- 1.o excel each otht'r in powe1· and honour; but ••s il is im
ple. or aciiou, but such a principle as is directctl by i·ca- possilJlc for all to possess the same thin~s~ 01' to obtain a 
son and govrmcd by wisdom, or a regard to ce1'tain ends p1·c-emi11r11cc in po\v('r and hono1u·, hcnrc must arise a 
in prt•fercncc to others: for unless we suppose some p1·in- state of war and mutual carnn.g·e; \Yhicl: is what lw calls 
ciplc in the Dl'ity arialogous to our sense of obligation, a state of 11a1tu1·e. But this &li1·cwd philosopher subjoins, 
some anteccdrnt affection or determitu1tion of his uatm·c that men being awarn that sueh a state niusl terminate 
to ]>refer some C'nds before others, we cannot assign a11yo1. in their own destruction, a.grcrd to su1·L'c1uler thci1· pl'i~ 
sufficient 1·cason '"hy he should will one thing tnol'C tlia11 vate unlimited right into tlic hands of tlie majo1·itJ, or 
another. 'Vliatcvcr, thercfol'c, is the g1·ouml of Ids t:hoite suci) HS the majul'ity should appoint, awl tu sulJjert 
or will, must be the ground of obligation, and not the thcmsefrcs for the future to common Jaws or to rornmon 
choice or will itself. That this it the case, appears far- judges 01· nrngist1·ates. In consequence of this s11L'1t'mlcr, 
the1· fromthcrommon distinction which dhines and t>hi- aml of this mutual compart 01· a,e,·1·rcmcnt, tht·y <ll'C SC· 

loso11hr1·s make between moral and jlosith'e coffi.mand . ., et11·ecl agaiHst mutual hostilities, antl IJ01111t.l or ohljg·cd to 

~:~t tt~~~i1,r~!~~[1;~~~~~·~~h~~Y tS~~:~1·~~J~~a!~1~{; :i~~t~~~~ Ju~t(~1~a~~~·t~~~l~:it~~~~1:0 s!~~i~.~tp:~u:;~n~)'i~e;;i~~;~~u~,~~ t 
ter, obligatory only in cons('qucncc of a po~itin appoi11t- innoach on one anotlirr, since tit is \mull.I be a 'iolatinn 
mcnt of the t.livinc will . llut \\hat foundation tau th<' re of his in·omise. Eut one may ask him, \d1at obl1~ati<J11 is 
be fol' this distinl!tion, if all duty an<l 0Ulig·atio11 is equal- a 111an um1cr to keep his promise 01· st.and to !tis c11111pact, 
ly the result of mere will? ii' tl11.-:l'l' is 1w oblig·atinn, no moral ti1•, disli1wt l'l'om that 

·w1iatcn1· may have been the reasoning of lirathcn iwmnise? On the whnlc, his state of 11:1tu1·e is a me1·r rhi~ 
pl1ilosophc1·s on this subject (nml to which, imlcctl, this rncra, and the supcrstrncture he has raised on it no 
article chiefly 1·efw;), the ]>l'uiessors of ch1·istianity have less so'. 
no clitliculty in undrrstamling \\hat is tl~e will of Goll; ETIIER. See .JETnER. 
aml co11scqur11tly•what a1·c the trne iwinci1)lcs of mn1·al E'l'HMOlDAJ ... , in anatomy, one of the rommon su-
duty. rriiat these wc1·0 not understood by\ tho wisrst of tures of' the skull, which ~;ot·s round the us rti1moids, 

:~~r~~e~rig.~~~~s~Y~~1 :l~~~~?~~c!~Y~~i~~:~~:cl~~·~~~t~ir~~~r:~~! ~1~~:~ ;;~l1~~~11'~c~~~·ii~~~t~ts name, separating· it from tlrn 

and well di.~estcd reasonings. (Sec Gregory's Essays ETHNOl'HRUNES, in cl1u1'ch histo1·y, a ecrt of 
Histoi·ical and l\IoraI; Essay on tlie Ppriuciples of Mo- Cli1·istians of the seventh ccutury, wlio, proft's.~iug 
rals.) But chric;;tlans are furnishetl not only with the .christianily, joi.ned to it all tlw n'remonit·s and follie~ of 
strongest motivl'S lrnt "ith the most clear an<l decisive Paganisi'n, such as jndirial asfrulogy, cliYinatirrns of all 
prec,.,pts.4ir the performance of their d!Jty. The excel- kinds, &c. aml who obser\·cd all tlte feasts, tiinrs, ;:111d 
Icuce 0£ th~ gospel in this l'C'spect supel'cetles the necrs- seasons, of the Gentiles. 
sity of all human speculations; and hrnce nothing can be ETIIOPOEIA, 01· ETIIOLoGY, in rhrtorir, a drau;e;ht 
more idle or fr11itirss than to search for mora! instruct- or dcsniption, exprC'ssing the mru11u.•rs, pac..si1111s. genius, 
tions in the writings of the heathens. Nor can'finy thing tempers, aims, &c. of any °1Jel'Sf)ll. Such is that nr1il'd 
be more a work ofsu}>Crerogation to men who haYc the J>irturcof Cataline, as tlr·awn by Salhist:j'~iit ma;pm 1·i 
Jhblc in th<'ir hawls, tl1m1 sy&tems of ethics, or lcctnl'CS et m11ini, &c. '• He was a man of ~'l'{'at Y1~0111· Loth of 
on moral philosophy! On this account we ba\'e made this i.Jod_y anti niind; hut of a disposition nfrrn1rly 1woflip;ate 
article nry short, aud gireu rather the 011inio11s of and clepraYed . Frum his youth lw took pkasu1•r in f'iyil 
othct·s than our own, merely to show (as matter of in- wars, massacres, lkpreclations, and intestine broils; and 
formation) "hat has ~cen said antl thought u110u the i11 thrse he cmployctl his JOllll);CI' da)s. Uis ~o<lJ "as 
subject. fornfCd for <'ndul'in.~ rold. liung .... 1·, aml want of1·t.•st, to a 

Bcf(H'C we c011clm1c this articlr, it will he proper to drg1·ec indC'cd innct.liUle : his spirit Wi\S dal'in.~·, 'illlitlc, 
say something of the exti«tol'llina1·y h~p?the.;is ?f H~>b- 3;llll changra~le; he.was cx11crt in all tl'.c arts ol'simula-

~~;~;c~:Jt~~l~~~:~~r ~!~~ :~:::~~;~i~:~~fv1=t~ 1~~~11!i~· tfi~11~i;i:~!~= ~~~:~r:;1 1a,01~~ 1 ;~}u~~~1~~:11,c~r(~~1~~s i1~;~1i~\~~~~~i~~'~;n~:cll1i~~ 
tion and misCI'J of a civil war, seems to liavr taken too eloquence enough, but a small sharr o~ wist.him; l11s 
narrow and pal'tial a view of our nature, aml has thcl'e- boundkss soul was constantly rngagrtl rn cxtrarngant 
fore drawn it in "very odious and uncomforta~le light. aud romantic projects, too high to be attempted." 

END OF YOL. I. 
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